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a represents the sound of Gamma, the third letter of the 
Greek alphabet ; but in the Latin alphabet, and m 
the alphabets derived from the Latin (including our own), 
it holds the place which Z held m the different Greek 
alphabets. The history of this remarkable change is well 
known It has been already stated (see letter C) that in 
the 5th century before our era, the distinction between the 
L*-sound and the y-sound became lost at Koine : apparently j 
the surviving sound was y ; but, at all events, the symbol 
K went out of use, being retained only in a few familiar 
abbreviations, and 0 (which was the Latinized form of the 
Greek 3?) remained. Thus in the column of Duillius we 
find 0 representing the original surd in castreis, cepet, &c , 
but the sonant in maastraios, leciones, ceset (i.e., gessit), &c. 
When, in the 3d century, the two sounds were again dis- 
tinguished, two symbols were again required ; bub the K 
was not taken again to represent the surd; C, the old 
symbol for the sonant, was put to that use. A new symbol 
was therefore necessary for the sonant y-sound, and it was 
found by modifying C into G. This G should then have 
replaced C as the third letter of the alphabet, where it 
would have stood, as before, between B and D, the sonants 
of the labial and dental classes respectively. But this was 
not done. The symbol C was left in its old place with its 
new value of h. The new symbol G was set m the seventh 
place of the alphabet, which had been vacated by Z, tbe 
representative of a sound not used by tbe Komans of that 
day. G is found for the first time in the inscription on the 
tomb of Scipio Barbatus. Its invention is attributed to 
Spurius Oarvilius. 

There can be no doubt that the sound of G in Latin, as 
of T m Greek, was always the sonant guttural — which we 
hear in gate, &c. It was not the sonant palatal, which it 
represents in gem, or gin. This sound began to supplant it 
about the 6fch century of our era, but only when it preceded 
e or i — the two vowels which require a position of the 
tongue nearer to the palatal than to the guttural consonants. 
We find this change of sound m French and in Italian In 
the Latin part of our vocabulary there is naturally the same 
weakening; whereas, in words of English origin, the 
original guttural is generally preserved, even before e or 
i, as in get and give. Sometimes it has been weakened 
at tbe end of a word, as m bridge and ndge, which were 


originally brigg and nyy, and are still so in the north of 
England 

It is noteworthy how a y-sound made its appearance in 
French at the beginning of words which originally began 
with the 20 -sound. An example is guerre, a borrowed word 
from the Teutonic; we see it in Old High German as werra, 
a quarrel. The Gauls apparently found a difficulty in pro- 
ducing the initial German sound, and (there being no 
difference m the position of the back of the mouth for g and 
20 , except that the passage between the back-palate and the 
tongue is entirely closed for y, but left slightly open for w) 
they did not keep the iv pure, but sounded a y before it 
by unintentionally closing the oral passage for a moment. 
The same thing is seen m guerir , which corresponds to 
Gothic varjcm) in gamut, which we have in English war- 
rant ; garnvr corresponds to Anglo-Saxon warman. In a 
few instances the word so modified seems to have been 
originally Latin, as gatne, a sheath, the Latin vagina. 

This French change has led to a curious result in 
England. Many words were introduced by the Normans 
into England m their French form, which were already 
existent there in their Teutonic form. Thus we have such 
pairs as wile and guile, wise and guise, warranty and 
guarantee, wager and gage, and many others. It is strange 
that in so many cases each of the pair of words should have 
remained in use, and with so little change of meaning. 

GABELENTZ, Hans Conqn von dee (1807-1874), n 
distinguished linguist and ethnologist, born at Altenburg', 
October 13, 1807, was the only son of Hans Karl Leopold 
von der Gabelentz, chancellor and privy-councillor of the 
duchy of Altenburg. From 1821 to 1825 he attended the 
gymnasium of his native town, where he had Matthias (the 
eminent Grecist) for teacher, and Hermann Brockhaus and 
Julius Lobe for schoolfellows. Here, in addition to ordinary 
school-work, he carried on the private study of Arabic and 
j Chinese , and the latter language continued especially to 
engage his attention during his undergraduate course, from 
1825 to 1828, at the universities of Leipsicand Gottingen. 
In 1830 he entered the public service of the duchy of 
Altenburg, where he attained to the rank of privy-councillor 
m 1843 Four years later he was chosen to fill the post of 
“ landmarschall ” in the grand-duchy of Weimar, and in 
1818 he attended the Frankfort parliament, and represented 
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the Saxon duchies on the commission for drafting an 1 m- I 
penal constitution for Germany. In November of the same 
year he became president of the Altenburg ministry, but 
he resigned office m the following August. From 1851 to 
1868 he was president of the second chamber of the duchy 
of Altenburg ; but m the latter year he withdrew entirely 
from public life, that he might give undivided attention to 
his learned researches. He died on his estate of Lemnitz, 
m Saxe-Weimar, on the 3d of September 1874. In the 
conise of his life he is said to have learned no fewer than 
eighty languages, thirty of which he spoke with fluency and 
elegance But he was less remarkable for his power .of 
acquisition than for the higher talent which enabled him 
to turn his knowledge to the genuine advancement of 
linguistic science. Immediately after quitting the uni- 
versity, he followed up his Chinese researches by a study 
of the Fmno-Tataric languages, which resulted m the pub- 
lication of his Siemens de la Gramnaire Mandchoue in 
1832. In 1837 he became one of the promoters, and a 
joint-editor, of the Zeitschnft fur die liunde des Morgen- 
landes, and through this medium he gave to the w oild his 
Versuch einer raordvjimscken Grcmmitik and other valuable 
contributions. His Grundzuge der syrjunischen Gmmmatih 
appeared m 1841 In conjunction with his old school 
friend, Julius Lobe, the Germanist, he bi ought out a com- 
plete edition, with translation, glossary, and grammar, of 
Ulfilas’s Gothic version of the Bible (Leipsic, 1843-46); and 
from 1847 he began to contribute to the Zedschrift der 
deutschen morgeirfcmUschen Gesellschaft the fruits of his 
researches into the languages of the Suahilis, the Samoyeds, 
the Hazaras, the Aimaks, the Formosans, and other widely- 
separated tiibes. The Beitvage zur Spvachenkunde (Leipsic, 
1852) contain Dyak, Dakota, and Kirin grammars ; to 
theso were added in 18X57 a GrwnmuUk u. Wortcrhuch der 
Kamasprachc , ancl in I860 a treatise in universal gram- 
mar (Ueber das Passivim ). In 1864 ho edited the 

Manchou translations of the Chinese Sse-shu, Shu-king, 
and Shi-king, along with a dictionary; and in 1873 lie 
completed the work which constitutes his most important 
confcnbution to philology, Die melanemchen Sprachen nach 
ihrem grammatischen JJau und Hirer Verwandschaft unter 
m/i und nit dm mcdaiiscli-polynesischen Sprachen untersuchl 
(Leipsic, 1800-73). It treats of the language of the Fiji 
Islands, New Hebrides, Loyalty Islands, New Caledonia, 
(fee., and shows their radical affinity with the Polynesian 
class. Ho also contributed most of the linguistic articles 
in Pierer’s Gonversations-Lexicon. 

GABII, an old, and at one time important, city of Latium, 
on the Via Pramestina, or road to Proonesto, between 12 and 
1 3 miles E. of Ho tnc. Long before tho foundation of Pome, 
Oabii appears to have been one of tho largest of the Latin 
cities ; and, according to an old tradition noticed by 
Dionysius und Plutarch, Romulus and Remus wore educated 
there. During the greater part of the regal period of Rome 
Gabii maintained its ground, and it only foil into the hands 
of Tarquin the Proud through a stratagem contrived by his 
son Sextus, who was afterwards slain by the inhabitants, 
when, on the expulsion of his family from Rome, he sought 
refuge in the town. After this period Gabii always appears 
in history as the ally or dependent of its more powerful 
neighbour, and it gradually fell into such a state of decay 
as to become a proverb of desolation — Gabiis desiriior. 
The fame of its cold sulphurous waters gave now life to tho 
placo in the reign of Tiberius ; and the emperor Hadrian, 
one of whose favourito residences was not far distant, at 
Tivoli, appears to have boon a very liberal patron, building 
a town-house (China Atiliu Augusta) and an aqueduct. 
After the 3d century Gabii practically disappears from 
history, though its “bishops ” continue to be mentioned in 
ecclesiastical documents till the close of the 0th. Tho 
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principal relic of the ancient city is a ruined temple (pro- 
bably of Juno) on a hill now crowned by the rums of the 
mediaeval fortress of Castiglione. It is a hexastyle struc- 
ture of uncertain date, uniting the characteristics of Greek 
and Italian architecture ; but the fragments of the pillais 
are not sufficient to show whether it belonged to the Ionic 
or the Corinthian order. Its length is about 48 English 
feet. Since 1792, when explorations were commenced by 
the Prince Borghese, a large number of minor antiquities 
have been discovered at Gabii, and the sites of the forum 
and a theatre have been ascertained, The statues and 
busts are especially numerous and interesting . besides tho 
deities Venus, Diana, Nemesis, dm., they comprise Marcus 
Agrippa, Tiberius, Germanicus, Caligula, Claudius, Nero, 
Trajan and Plotina, Hadrian and Sabma, Aurelius An- 
toninus, L. Septimius Sever us, Septimins _ Geta, Gor- 
dianus Pius, &c. The inscriptions relate mainly to local 
and municipal matters. In tho neighbourhood of Gabii 
weie valuable and extensive quarries of an excellent build- 
ing stone, knowu as the lapis Gabimis , which was largely 
used by the Romans. It was a hard and compact variety 
of volcanic tufa, and closely resembled tho lapis Albums, 
to which, however, it was superior. The name of cindus 
Gabimis was given by the Romans to a peculiar method of 
girding the toga, with one end thrown over tho head and 
the other fastened round the waist, winch was employed by 
the founder of a new town, or by the consul when ho 
“ declared war m the name of the Roman people, or devoted 
himself to death for his country .' '* 

Soo Ciampmi, Monimcnia Vetera (winch contains a plan and 
elevation of tho temple), Gallatti, Gabii etnhea cilftt di Habina 
seoyerta, 1757 ; Foa, Lettera sopra la hcepata dellc i twine della etflt't 
di Gabia, 1792; Visconti, Monument i Gahini della I'd/a Pinamut, 
homo, 1797, now edition, Milan, 1835 ; (FI I, Home and ttn i nun tty , 
Nilihy, Uontoiiu di Roma, and Cnlinu, titoria e /ayni/nt p/tut du 
Roma antica. An lutoiestmg compauson of the temple ot Juno 
with tho similar building at Ancia was contributed by Abukou to 
tiio Annctli dell, indit di cm r, arch. , Home, 1841. 

GABLER, Georg Andreas (1786-1853), a Gorman 
philosophical writer of the school of Ilogol, was born at 
Altdorf, in Bavaria, where his father vi as professor, on tho 
30th of July 1786. In 1804, when his lather was trans- 
lated to Jena, he accompanied him to that university, where 
ho completed his studies in philosophy and law, and became 
one of the most enthusiastic of the hearers and disciples of 
I-Icgel. After holding successive educational appointments 
at Woimar, Nuremberg, and Ansbacli, ho, in 1817, became 
one of the masters in the gymnasium at Bairouth. In 1 82 L 
lie was appointed rector, and in 1830 general .superintend- 
ent of schools. In 1827 ho brought out the first volume 
of a Lehrbnch der plulosophischen Dropluleulik ah Dinlntunt / 
zur Wissenschaft , in which his design was to give a popular 
exposition of the Hegelian philosophy, which lie himself 
regarded as fitted to give “absolute satisfaction to the 
faculties of thinking and knowing.” In 1 835 lie succeeded 
Ilcgel in tho Berlin chair. His other works were a treatise 
De vercu philosophise erga relitjwneni (Jhvist uuiuni puddle 
(1836), and Die IlegeVschc Dldlomphk, a defence of tho 
Hegelian philosophy against Trendelenburg, which was 
published in 1843. He died at Teplitz, September 13, 
1853. 

GABLER, Johann Pniurp (1753-1826), a learned 
Protestant theologian of tho school of Griesbach and Eieli- 
liorn, was born at Frankfort-on-th e-Main, June 4, 1 1 53. 
Ho had already acquired an extensive acquaintance with 
tho ancient languages ancl their literatures, as well as with 
the philosophy of Wolf and the theology of Baum gar ten, 
when, in lus nineteenth year, ho entered tho university^ of 
Jena as a divinity student. In 1776 ho was on the point 
of abandoning theological pursuits, wheu the arrival of 
Gricsbach inspired him with new ardour. After having 
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been successively repefcent in Gottingen and teacher m the 
public schools of Doitmund (Westphalia) and Altdorf 
(Bavaria), he was, m 1793, appointed second professor of 
theology in the university of the last-named city, whence 
lie was translated to a chair m Jena m 1804. At Altdorf 
lie published (1791-93) a new edition, with introduction 
and notes, of Eichhorn’s Urgeschichte ; tins was followed, 
two years afterwards, by a supplement entitled Neuer 
Vermeil uber die mosaische Schopfungsgeschiclite He was 
also the author of several original works which were charac- 
terized by much critical acumen, and which had consider- 
able influence on the comse of German thought on theo- 
logical and biblical cpiestions. From 1798 to 1811 he was 
editor of the Theologisches Journal , first conjointly with 
Hanlein, Ammon, and Paulus, and afterwards unassisted. 
He died at Jena, February 17, 1826 

GABLONZ, the chief town of a circle in Bohemia, is 
situated in a hilly country on the river Neisse, about 
miles S.E. of Beichenberg. It possesses a Catholic and a 
Protestant church, a city school, a hospital, and a fine 
new town-house. Its principal industry is the manufacture 
of glass, the export of which reaches an annual value of 
over 6 million guilders. It has also net and cloth factories. 
The population m 18G9 was 6752. 

GABOON RIVER, or Bio de Gabao, called Olo’ 
Mpongwe by the Mpongwe natives, and Aboka by the Fan, 
is, in reality, not a river but an estuary on the west coast 
of Africa. It lies immediately noith of the equator, disem- 
boguing in 0° 21' 25" N. lat. and 9 6 21' 23" W. long 
At the entrance, between Cape J omville, or Santa Clara, on 
tlio N , and Cape Pangara, or Sandy Point, on the S., it 
has a width of about 18 English nules. It maintains a 
breadth of about 7 miles for a distance of 40 miles inland, 
when it contracts into what is known more correctly as the 
Bio Olambo, which is not more than 2 or 3 mile3 from bank 
to bank, Two rivers, the Nkomo or Como and the Mbokwa 
or Bokoe, discharge into the upper portion of the Rio 
Olambo, both taking their rise m the country of the Sierra 
dal Crystal. The foimer, which far exceeds the other m 
tlio length of its course, has its head waters, according to 
M. Genoyor (1862), in that part of the range which is 
known to the natives as Anenguenpala, or the “ Water-jug.” 
Mr Winwood Eeade reached the rapids in 1862, and Mr 
B, B. N. Walker, one of the traders m tho Gaboon, has 
ascended for about 30 miles up the river, which had still 2 
fathoms of water. Captain Burton, who m 1870 sailed up 
the Mbokwa as far as Tippet Town or Mayyan, a little way 
beyond tho confluence of tho Londo, found it there “some 
50 feet broad,” with a tidal rise of nearly 7 feet There 
are a groat number of other streams that fall into the 
Gaboon, but only two are worthy of special mention, — the 
Bemboa, which, rising like the Nkomo and Mbokwa in the 
Sierra dal Crystal, enters the estuary at its south-east corner, 
and the Eko or Cohit, which is tho largest of the right 
hand affluents, Though tho whole estuary is studded with 
islands, reefs, and shoals, none of tho islands are of great 
extent except Coniquot, or King’s Isle, at the mouth of the 
Cohit, and Embeneh, or Parrot Island, in the middle of the 
channel. 

The four principal tribes in the country of the Gaboon are tho 
Mpongwa, the Pan, tho Bakalai, and the Boulous. The first of 
these tribes, usually called Gabons or Gabonese by French writers, 
is distributed along both banks of the “river,” occupying the 
villages of Klinger, Quaben, Louis, Libreville, and Glass on 
the right side, and those of George Town and Denis on the left 
According to Captain Burton, they are now one of the most 
civilized of African tribes, displaying a keen interest in trade, 
and great ease and urbanity of manner. There are three grades 
or quasi-castes among them — 1st, those of pure blood, who ic- 
joice in the title of Ongwi Ntye or “sons of tho soil”, 2d, 
the childien of freemen by slaves; and, 3d, tho slaves themselves. 
Homage is bv purchase, and polygamy is the rule, but tho women 
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hold a position of considerable social influence, and maintain a secret 
.society ot their own The men are excellent makers of canoes, and, 
within the piesent generation, they have learned to build boats of 
considerable size aftei the European model. Eiom childhood both 
sexes aie habitual smokers of tobacco oi hemp — the tobacco being 
imported fiom Amenea, although it might be leadily cultivated m 
the country. A baptismal rite, almost identical with the Christian 
ceremony, is administeiecl to tlie new-born child The language of 
the Mpongwa lias been l educed to writing by the American mis- 
sionaries As early as 1847 they published a grammar and vocabu- 
lary at Hew Yoik , and in 1859 the Amenean Bible Society brought 
out a Mpongwa translation of the books of Pioverbs, Genesis, pait 
of Exodus, and the Acts. The language belongs to the same family 
as the Sechwana, the Zulu, &c , and is characterized, says Captam 
Burton, by inflexion, by systematic prefixes, a complex alhteiation, 
and the almost unpaialleled flexibility of the verb, which can be 
modified in several hundred different ways M Oatteloup describes 
it as “ nche, cnard, image, et complique ” It has been adopted by 
the Pahonms, the Bakalai, and the Boulous as a kind of commercial 
lingua f i anca, and bids fair to become tlie dominant language of 
the coast, if it does not give way befoie English or French, which 
have both become familiar in a corrupted form to a laigo number of 
the mantime population 

The Fan, wdiose name appears undei the various forms of Fanwe, 
Panwe, Phaouin, and Paouen, are new comers to the Gaboon 
district, having, it is said, appealed there for the first time in 1842. 
They aio described as of mean height, chocolate complexion, and 
lemarkably legular featuies Their reputation as cannibals is evi- 
dently well founded , but they seem to partake of human flesh lather 
as a ceremonial observance than as an oidmary means of nourish- 
ment, and both Wmwood Beade and Captain Buiton speak m 
favourable terms of then general characteristics They are skilful 
woikers m iron, ancl manufacture cross-bows which discharge 
poisoned darts 40 or 50 yards. Tattooing is practised by both 
sexes, and the women often stain tho whole body red or yellow The 
tribe has come very little into contact with Europeans, but it is 
moving towaids the coast, and will probably before long bo the 
dominant race m the Gaboon, 

The Gaboon was eaily visited by the Portuguese exploiers, and it 
became one of the chief seats of the slave trade. It was not, how- 
ever, till well on in the piesent century that Europeans made any 
more permanent settlement than was absolutely necessary for tlie 
maintenance of their commerce. In 1839 Captain Bouet of the 
“ Maloiune ” obtained for Fiance the light of residence on the left 
bank, and m 1842 he secured bettor positions at Louis and Quaben 
on tho right bank The cluef establishment, called Lo Plateau, at 
Libreville, was founded m 1845, and gradually acquired consider- 
able importance. In 1867 the troops numboied about 1000, and 
the civil population about 5000, while the official reports about the 
same date claimed for tho whole colony an area of 8000 square miles, 
and a population of 186,000 A largo building with arcades at Libre- 
ville served as Government house, and there were pretty extensivo 
warehouses, a hospital, and a small dockyard, as well as gardens, 
and a nursery for coffee plants and fruit trees. At some little 
distance off a convent was founded in 1844 by Mgr Bessieux. In 
consequence of tho war with Germany the colony was practically 
abandoned in 1871, and the establishment at Libreville is now 
maintained only as a coaling dopSt. There are numerous English 
trading pox ts along the shores of the estuary, as at Glass Town and 
Olemi, and even when the French influence was at its greatest 
almost the whole commerce of the Gaboon was m English hands 
The chief articles of export are ivory and beeswax , to which may 
he added caoutchouc, ebony, and camwood. Mission stations are 
maintained by French, English, Amenean, German, and Portuguese 
societies 

See Bowditch, Mission fi om Cope Coast Castle to Aslianfee, &x , 1819 , E Bouet- 
Willaumez, Deter nautigues de* cites de I'Afngve Oicidcntale, 1846, Pigearil 
“Rtippoifc atldresBiS all Montagnies do la Roque,” m Annates mat i times, 1847, 
J L Wilson, Western Afiica , 1850, Winwood Reude, Savage Africa , 1863; 
Annales dcs Voyages, 1866; Du Challlu, Journey to As/iangoland, 1867 , “Notice 
d’une Caite,” In Bull de la soc gtog 1869, Catteloup, in Revue maritime et 
colonials, 1874, Buiton, Two Trips lo Gorilla Land, 1876; Coello’smap in Boletin 
de la soc. geogr de Madrid, 1878 

GABRIEL (Wpi ie., man of God, TajSp^X) is the 
name of the heavenly messenger (see Angel) who was sent 
to Daniel to explain the vision of the ram and the he-goat, 
and to communicate the prediction of the Seventy Weeks 
(Dan. viii. 16 ; ix. 21). He was also employed to announce 
the birth of John the Baptist to Zechariah, and that of 
the Messiah to the Virgin Mary (Luke i. 19, 26). Both 
Jewish and Christian writers generally speak of him as 
an archangel — a habit which is readily accounted for when 
Luke 1 19 is compared with Bev. viii 2, and also with 
Tobitxii. 15. In the apocryphal Book of Enoch (c. ix.) he 
is sDoken of as one of “ the four great archangels,” Michael, 
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Uriel, and Suriel or Raphael being the other three. His 
name frequently occurs m the J ewish literature of the later 
post-Biblical period. Thus, according to the Chaldee para- 
phrase of Pseudo-Jonathan, the man who showed the way to 
Joseph (Gen. xxxvii. 15) was no other than Gabriel m human 
form ; and in Dent, xxxiv. 6 it is affirmed that he, along 
with Michael, Uriel, Jophiel, Jephephiah, and the Metatron, 
buried the body of Moses. In the Targum oil 2 Chr. xxxii. 
21 he is named as the angel who destroyed the host of 
Sennacherib ; and in similar writings of a still later period 
he is spoken of as the spirit who presides overfire, thunder, 
the ripening of the fruits of the earth, and similar processes. 
In the Koran great prominence is given to his function as 
the medium of divine revelation, and, according to the 
Mahometan interpreters, he it is who is referred to by the 
appellations “Holy Spirit” and “Spirit of Truth.” He is 
specially commemorated in the calendars of the Greek, 
Coptic, and Armenian churches. 

GAD (If) in Hebrew and Chaldee means “luck”, 
hence, in the Phoenician and Babylonian cultus, the god of 
luck, who is mentioned m Isa. Ixv. 11 (where for “that 
troop” should he read “Gad”), and whose name appears 
in several names of places, such as Baal-Gad (Josh. xi. 17, 
xii. 7), possibly also in Dibon-Gad, Migdol-Gad, and 
Nahal-Gad. Gad was the name given by Leah, the wife of 
Jacob, to the patriarch’s seventh son, the first-born of 
Zilpah, her maid, see Gen. xxx. 11, where the Hebrew 
K’tib is “It 3, and the K’ri iO. The former is 
adopted by the LXX., and rightly rendered evrvxy (Yulgate 
feheiter ), the latter reading is adopted m the Targums and 
Peshito, which translate “luck is come,” and by the 
Samaritan and Veil., which interpret the expression as mean- 
ing “a troop (or army) is come.” This last lendermg has 
doubtless been influenced by Gen. xlix. 19, where the naino 
is played on as if it were THJ, “a plundering troop”, 
“Gad, a plundering troop shall plunder him, but he shall 
plunder at their heels.” Of the personal history of Gad 
nothing is related. According to Gen. xlvi. 16, he had 
seven sons when he went down to Egypt along with Jacob ; 
and ltiNum. xxvi. 15 theso appear as seven families, one of 
the names, however, being changed (Ozni for Ezbon), At 
the Exodus the tribe numbered 45, 650 fighting men (Hum 
i. 25); but they declined to 40,500 during the forty years’ 
wandering m the wilderness (Hum. xxvi. 18). During 
the subsequent period the fortunes of this tribe were very 
closely connected with those of the tribe of Reuben. At 
the division of the country a portion in the trans-Jordanic 
territory was, at their special request, allotted to them by 
Moses (Nam. xxxii. 33), and this arrangement was carried 
out by Joshua ; but considerable difficulty arises when the 
attempt is made to define the precise limits of the district 
thus assigned. It is certain that Gad never extended 
further west than the Jordan ; but in different passages we 
find its northern, eastern, and southern boundaries stretched 
as far as to tho Sea of Galilee, Salkah in the dosert, and the 
river Arnon respectively. In the book of Numbers (xxxii. 
34) tho cities of Gad appear to lio chiefly to tho south of 
Heshbon ; in Joshua xiii. 24-28 they lie almost wholly to 
the north ; while other texts present discrepancies that 
are not easily reconciled with either passage. That Gad, 
at one time at least, held territory as far south as Pisgali 
and Nebo would follow from Doul. xxxiii. 21, if tho 
rendering of tlie Targums, revived by Ewald and Dieslel, 
were to be accepted — “ and he looked out the first part for 
himself, because there was the portion of tho buried law- 
giver;” it is certain, however, that, at a lato period, this 
tribe was localized chiofly in Gilead, in the district which 
now goes by tho name of Jebel Jilacl. Possibly somo cities 
were common to both Reuben and Gad, aud perhaps others 
more than once changed hands, Both tribes wore pastoral 
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and warlike , but the latter seems to havo excelled in bravery 
and force of character, and indeed there are indications 
that the tribe of Reuben had been absorbed, oi become ex- 
tinct, at a somewhat early date. David’s men of Gad (1 
Chi xii. 8) are famous, and Jephthah and Elijah seem to 
have belonged to that tribe. It followed Jeroboam m the 
great revolt against the house of David , aud a genealogy, 
as at the time of Jeroboam II., is given m 1 Chr v 11-16, 
where the names are m every case different from those in 
Numbers. The tribe was “carried into captivity” by 
Tiglath Pileser mthe 8th century n o. (1 Chr. v. 26 ; comp. 

2 Kings xv. 29), and at this point it wholly disappear from 
history 

GAD is also the name of a “ prophet” or “seei,” who was 
probably a pupil of Samuel at Namth, and a companion ot 
David, to whom he early attached himself. It is not known 
to which tribe he belonged. He is fust mentioned hi 
1 Sam. x*re 5 as having joined David while he was “in the 
hold,” and he afterwards became a member of his regal 
court, where he seems to have held an official position, 
being occasionally designated as “the king’s seer.” He 
assisted m organizing the musical service of the “ houso of 
of God ” (2 Chr. xxix. 25), and also wrote a “ book of the 
acts of David,” which is referred to in 1 Chr. xxix. 29. 

GAD AMES, Ghadames, or Rn adames, the chief town 
of an oasis of the same name, in that part of the Sahara 
which belongs to the regency of Tripoli, not far from tho 
frontier ot Algeria. According to Dr Rohlfs, the last 
| foun of the word moie correctly represents the Arabic 
pronunciation ; but the other forms are nioro usual in 
European books. The whole oasis is surrounded by a 
dilapidated wall varying in height from 12 to 20 feet, and 
it requires about an hour and a half to make the circuit of 
tlie enclosure at an ordinary walking space In the town 
proper the streets are narrow and tortuous, ami they aro 
usually covered in overhead to keep out tho heat. Its 
public buildings comprise six mosques and seven schools ; 
aud it is worthy of note that all the inhabitants can read 
and write, and that those who cannot pay for their children 
are allowed to send them to school free of charge. Tho 
Gadamsi merchants have boon known for centuries as 
keen and adventurous traders, and their commeioial esta- 
blishments are to ho found in many of tho more important 
cities of northern and central Africa, such as Kano, Kalsumn, 
Tmibuctoo. Gadames itself is tho centre of a large num- 
ber of caravan routes, and it is calculated that, on an 
average, about 30,000 laden camels enter its markets every 
year. At tho time of Richardson’s visit in 1845 the total 
population was ostimatod at 3000, of whom about 500 wore 
slaves and strangers, and upwards of 1 200 children ; hut it 
now amounts in round numbers to 7000 or even 10,000. 
Tim natives are mainly of Berber descent, although their 
blood has from generation to generation beon mingled with 
that of Negro slaves from various parts of Africa. It is 
evident, from tho remains that arc still extant, Unit tho 
oasis of Gadatnos was formerly inhabited by people whose 
architecture was of Roman origin ; aud if is not unlikely 
that tlio Romans themselves may have been attracted to 
the spot by tho presence of tlio warm springs which still rise 
in the heart of tho town, and spread fertility in tho sur- 
rounding gardens. An identification lias been made with 
Cydamua, a town mentioned by Pliny. See Largcau in 
JJuIl. tie la son. geoyr. tie Paris , 1877, 

GADARA, an ancient city of Syria, in tho Dc capo] is, 
about G miles S.E. of the Sea of Galilee, on tho banks oi 
tho Ilioromax. The site, now called Urn Kois, is markod 
by extensivo rums, which are quite in keeping with the 
statements of Josephus and Polybius that Gadara was tho 
capital of Pcreoa, and one of the most strongly fortified 
places m tho country, The walls cau still bo traced in a 
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ciicuifc of about 2 miles ; one of the principal streets — a j 
via recta, or straight street — has evidently been bordered I 
on both sides by colonnades, and two theatres are the must 
noticeable of the ruined edifices. The cliffs round the town 
are full of tombs excavated m the limestone rock, and by a 
curious irony of fate these chambers of the dead are the 
only places where a living inhabitant of Gadara is to be 
found According to Josephus, Gadara was a Greek city, 
and it appears at least not improbable that it was a foreign 
settlement. The name does not occur m the Scriptures , 
but m the New Testament, the phrase “ the country of the 
Gadarenes ” is used more than once, and there is no reason 
to doubt that the vicinity of the town was the scene of the 
healing of the demoniacs by the Saviour, recorded m Matt 
yiu., Mark v., and Luke vui. Josephus informs us that 
Gadara was captured by Antioch us m 218 b c., and, about 
20 yeais afterwards, stood a ten months’ siege by Alexander 
Jannseus. It was twice taken by Vespasian, though, on 
the first occasion, the Jewish inhabitants offered a stout 
resistance. At a later period it recovered from the injuries 
he inflicted, and was one of the most beautiful and flourish- 
ing cities of Syria , and it was not till after the Mahometan 
conquest that it fell again into decay. Its archseon or 
prefecture is mentioned m the Midrash Rabba {circa 278) 
and other JewLsh writings. According to Dr 0 Blau the 
town was also known as the Arabian Antioch. To the 
literary student it is intei esting as the birthplace of 
Meleager the anthologist. 

See Porter in Journ of Sacred Litm ature, vol vi ; Journ. Asia - 
tiquc, 1867, p. 191 , Zcitsch . d, D Mory. Ges , 1809. 

GADDI. Four painters of the early Florentine school — 
father, son, and two grandsons — bore this name. 

1. Gaddo Gaddi (1239 to about 1312) was, according to 
Vasari, an intimate friend of Cimabue, and afterwards of 
Giotto He was a painter and mosaist, i3 said to have 
executed the great mosaic inside the portal of the cathedral 
of Florence, representing the coronation of the Virgin, and 
may with more certainty be credited with the mosaics inside 
the portico of the basilica of S. Maria Maggiore, Rome, re- 
lating to the legend of the foundation of that church ; their 
date is probably 1308. In the original cathedral of St 
Peter in Rome, lie also executed the mosaics of the choir, 
and those of the front, representing on a colossal scale God 
the Father, with many other figures ; likewise an altarpioco 
in the church of S. Maria Novella, Florence; these works 
no longer exist. It is ordinarily held that no picture (as 
distinct from mosaics) by Gaddo Gaddi is now extant, 
Messrs Crowe & Cavalcaselle, however, consider that the 
mosaics of S Maria Maggiore bear so strong a resemblance 
m style to four of the frescos iu the upper church of Assisi, 
representing incidents in the life of St Francis (frescos 2, 
3, 4, and especially 5, which shows Francis stripping him- 
self, and protected by the bishop), that those frescos like- 
wise may, with considerable confidence, be ascribed to Gaddi. 
Some other extant mosaics are attributed to him, but with- 
out full authentication. This artist laid the foundation of 
a very large fortune, which continued increasing, and placed 
his progeny in a highly distinguished worldly position. 

2 Taddeo Gaddi (about 1300-1366, or later), son of 
Gaddo, was born in Florence, and became one of Giotto’s 
most industrious assistants for a period (as usually stated) 
of 24 years. This can hardly be other than an exaggera- 
tion; it is probable that he began painting on his own 
account towards 1330, when Giotto went to Naples. 
Taddeo also traded as a merchant, and had a branch esta- 
blishment in Venice. He was a painter, mosaist, and archi- 
tect. H e executed in fresco, in the Baroneelli (now Giugni) 
chapel, in the Florentine church of S. Croce, the Virgin 
and Child between Four Prophets, on the funeral monument 
at the entrance, and on the walls various incidents in the 
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legend of the Virgin, from the Expulsion of Joachim from 
the Temple up to the Nativity. In the subject of the Pre- 
sentation of the Virgin m the Temple are the two heads 
traditionally accepted as portraits of Gaddo Gaddi and 
Andrea Tafi , they cannot, at any rate, be portraits of those 
artists from the life. On the ceiling of the same chapel are 
the Eight Viitues. In the museum of Berlin is an altai- 
piece by Taddeo, the Virgin and Child and some other sub- 
jects, dated 1334; in the Naples Gallery, a triptych, dated 
1336, of the Virgin enthroned along with Four Saints, the 
Baptism of Jesus, and his Deposition from the Cross; in 
the sacristy of S. Pietro a Megognano, near Poggibonsi, an 
altarpiece dated 1355, the Virgin and Child enthroned amid 
Angels. A series of paintings, partly from the life of S. 
Francis, which Taddeo executed for the presses m S. Croco, 
are now divided between the Florentine Academy and the 
Berlin Museum; the compositions are taken from or 
founded on Giotto, to whom, indeed, the Berlin authorities 
have ascribed their examples. Taddeo also painted some 
frescos still extant in Pisa, besides many in S. Croce and 
other Florentine buildings, which have perished. Ho 
deservedly ranks as one of the most eminent successors ot 
Giotto ; it may be said that he continued working up the 
material furnished by that great painter, with comparatively 
feeble inspiration of his own. His figmes aie vehement m 
action, long and slender in form , his execution lapid and 
somewhat conventional. To Taddeo are generally ascribed 
I the celebrated frescos — those of the ceiling and left or 
western wall — in the Cappella degli Spagnuoli, in the 
church of S Maria Novella, Florence , this is, however, 
open to considerable doubt, although it may perhaps be 
conceded that the designs for the ceiling were furnished by 
Taddeo. Dubious also are the three pictures ascribed to 
him in the London National Gallery, As a mosaist, he has 
left some work in the baptistery of Florence. As an archi- 
tect, he supplied in 1336 the plans for the present Ponte 
Vecchio, and those for the original (not the present) Ponte 
S. Trimta , m 1337 he was engaged on the church of Orsan- 
Michcle , and ho carried on after Giotto’s death the work 
of the unrivalled Campanile. 

3. Agnolo Gaddi, born in Florence, was the son of 
Taddeo, the date of his birth has been given as 1326, but 
possibly 1350 is nearer the mark He was a painter and 
mosaist, trained by his father, and a merchant as well , m 
middle age he settled down to commercial life m Venice, 
and he added greatly to the family wealth. He dLed iu 
October 1396. His paintings show much early promise, 
hardly sustained as he advanced in life. One of tho 
earliest, at S. Jacopo tra’ Fossi, Florence, represents the 
Resurrection of Lazarus. Another probably youthful per- 
formance is the series of frescos of the Pi eve di Prato — 
legends of the Virgin and of her Sacred Girdle, bestowed 
upon St Thomas, and brought to Prato in the 1 1th century 
by Michele dei Dagomari ; the Marriage of Mary is one of 
the best of this series, the later compositions m which have 
suffered much by renewals In S. Croce he painted, in 
eight frescos, the legend of the Cross, beginning with the 
Archangel Michael giving Seth a branch from the tree of 
knowledge, and ending with the Emperor Heraclius car- 
rying the Cross as he enters Jerusalem ; in this picture 
is , a portrait of the painter himself. Agnolo composed 
his subjects better than Taddeo , he had more dignity 
and individuality in the figures, and was a clear and bold 
colourist; the general effect is laudably decorative, but 
the drawing is poor, and the works show best from a 
distance. Various other productions of this master exist, 
and many have perished. Cennino Cennini, the author of 
the celebrated treatise on painting, was one of his pupils. 

4. Giovanni Gaddi, brother of Agnolo, was also a painter 

of promise. He died young. (w. 3m. e.) 
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GADIATCH, a town of Russia, at tlie head of a district in 
the government of Poltava, situated on the elevated banks 
of the Grun and the Psel, 73 miles N.N.W. of Poltava, in 
50° 22' 1ST. lat. and 34° 0' E. long. It is a plain wood-built 
town, with four Greek churches and two synagogues, deriv- 
ing its main importance from its four annual fairs, one of 
which, lasting for three weeks, was, up to 1857, held at the 
Hermitage of the Transfiguration (Sleet Pveobrazhcnslci) 
In 1860 tho population was 7263, 1213 of the number 
being Jews, According to W Struve’s Calendar for 1878, 
it was 8425 Gadiatch was the place where the assembly 
was convoked by the hetman Vigofski in 1658, for the 
publication of the treaty contacted between the Ukrainians 
and the Poles. During the lietmanate it had fortifications 
of which traces are still extant, ranked as a garrison town, 
and was the residence of the hetman. At fiist it was 
included in the military district of Luhen,but after 1650 in 
the district to which it gave its name. Along with 13 large 
villages it was bestowed by the empress Elizabeth on Count 
Razumofski, but it was afterwards purchased from him by 
the empress Catharine II. In 1771 the town and district 
were incorporated with the province of Kieff, and in 1802 
they obtained their present position m the government of 
Pnltowa 

GADWALL, a word of obscuie origin, 1 the common 
English name of the Duck, called by Linnaeus Anas strepera , 
but considered by many modern ornithologists to require 
removal from tho genus Anas to that of Chaulelasmus or 
Cteiiorhynchus, of either of which it is not only the typical 
but the sole species. Its geographical distribution is almost 
identical with that of the common Wild Duck or Mallaid 
(see Duck, vol, vii p. 505), since it is fonud over tho 
greater part of the Northern Hemisphere , but, save in 
India, where it is said to lie perhaps the most plentiful 
species of Duck during the cold weather, it is hardly any- 
where so numerous, and both in the eastern parts of the 
United States and in the British Islands it is rather rare 
than otherwise. Its habits also, so far as they have been 
observed, greatly resemble those of the Wild Duck j but its 
appearance on the water is very different, its small head, 
flat back, elongated form, and elevated stern rendering it 
recognizable by the fowler even at such a distance as 
hinders him from seeing its very distinct plumage. In 
coloration the two sexes agree much more than is the case 
with any of the European Freshwater Ducks ( Anatinre ) — 
one only, the Anas marmorata, excepted ; but on closer 
inspection the drake exhibits a delicato ash-coloured breast, 
and upper wing-coverts of a deep chestnut, which are wholly 
wanting in his soberly clad partner. She, however, has, in 
common with him, some of the secondary quills of a pure 
white, presenting a patch of that colour which forms one of 
the most readily-perceived distinctive characters of tho 
species The Gadwall is a bird of some interest, sinco it 
is one of the few that have been induced, by the protection 
afforded them in certain localities, to resume the indigenous 
position they once filled, but had, through the draining and 
reclaiming of marshy lands, long since abandoned. In 
regard to the present species, this fact is due to the efforts 
of the late Mr Andrew Eounlaiiio, on whoso property, in 

1 Webster gives the etymology gad welt = go about well. Dr R. ft. 
Latham suggests that it is taken from tho syllables qaeclul, of the 
Latin querqualula, a Teal. The spelling “ ftadwall ” seems to bo 
first found m Willughby m 1676, and has been generally adopted by 
later writers ; hut Morrett, m 1667, has “ftaddol” (Pinax Jtertm 
laiurahum Bntimiioarum , p. 180), saying that it was so called by 
nrd-dcalers. The synonym “ftray,” given by Willughby and Ray, 
s doubtless derived from tho general colour of the species, and 1ms its 
uialogno m the Icelandic Grdond, applied almost indifferently, or with 
lome distinguishing epithet, to the female of any of the Froslivat r 
Ducks, and especially to both sexes of the piobcnt, m which, as stated 
n the text, thero is comparatively little difference of piumago in Drake 
mil Duck. 


West Norfolk and its immediate neighbourhood, the 
Gadwall has now, for nearly thirty years, annually bred in 
constantly increasing numbeis, so that it may again be 
accounted, m the fullest sense of the word, an inhabitant 
of England , and, as it has been always esteemed one of 
the best of wild fowl for the table, the satisfactory result 
of its encouragement by this gentleman is not to bo 
despised. (a. n ) 

GAELIC LANGUAGE AND LITERATURE. Until 
recently there was doubt as to the family of languages to 
which the Gaelic belonged , indeed, with many scholais the 
impression existed that it belonged to the Semitic branch, 
and that its relations must all be traced among some one or 
other of its varieties. This view arose very much from tho 
neglect with which the language had been treated by 
scientific men. Comparative philology is itself a modem 
subject of study. Natuially, in its progress, the moie 
prominent languages came first, while the more obscure wore 
passed over as of comparatively subordinate importance 
The study is one so comprehensive, and requiring so largo 
an amount of acquirement of various kinds, that it is no 
real reproach to modern scholarship that tho study of such 
languages as the latter should have been postponed in 
favour of that of languages more generally known. Their 
turn, however, gradually came, auil no one can complain 
now that they have not received the attention of very com- 
petent scholars. It is doubtful whether a higher class of 
scholarship has been nurtured anywhere than in the study 
of the Celtic languages, as exhibited by such moil as Zouss, 
Dieffenbach, Ebel, Whitley Stokes, the Chevalier Nigra, 
Henri Gaidoz, and otliens who have devoted their strength 
to their exposition The result has been the completo 
establishment of tho fact that this class of languages belongs 
to the Indo-European or Aryan stock, and is closely related 
to the classical branch of those tongues. 

The first who brought real scholarship to boar upon tho 
question of the family to which tlie Celtic dialects belonged 
was Dr Cowles Pritchard. His Eastern Orvjin of the Critic 
Mitions is a work of the highest value, distinguished by its 
erudition, and tho sound judgment it displays. lie was one 
of the most remarkable men whom Britain has produced m 
tho fiold of comparative philology. No doubt it is with the 
Welsh ho chiefly dealt, but, in discussing such questions ns 
ho had to deal with, it mattered little which of the Celtic 
tongues was made use of. Many writers followed Dr 
Pntcliard, and thero is now, as has boon said, no question 
about the Aryan source of the Celtic languages. It is not 
that the words are to a large extent analogous, but the 
grammatical structure and the idioms correspond to such 
an extent that the question is put beyond a doubt ; v> bile, 
with the exception of a few common vocables, thero is little 
that is analogous between tho Celtic and tho Semitic 
languages. 

Tho territory once occupied by tho Celtic raco is a cjues 
tion of much interest. Now they arc confined within well- 
known limits. On the European continent they occupy that 
part of Franco usually called Brittany, the most westerly 
portion of the country terminating in Capo Einistorro, They 
occupied this territory so early as the days of Julius Ctnsar, 
although it has been said that they were emigrants from 
Britain at a later period. Tho topographical terms given 
by Caesar in describing tho Roman invasion all indicate 
that tho language of tho natives of Brittany used then, and 
for a long time before, was as much Celtic as it is now. 
Opposite to Brittany lies British Cornwall, a region with a 
Celtic tongue until about 100 years ago. The two Corn- 
walls — one in Britain and the other in France— terminated, 
one on each side, the territory occupied by tho Celt. The 
dialects spoken in these stood in the closest relationship. 
To the north of this lies the greatest of all tho modem sec- 
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tions of the Cimbrian Celts. Wales, occupied by about a 
million inhabitants, is nearly Celtic, and uses the ancient 
tongue of Wales, Cumbna, and Strathclyde. Across the 
sea from Wales lies the Isle of Man, where the Gaelic 
branch of the Celtic held sway, and does to some extent 
still In Ireland the Gaelic also prevailed, and is still 
spoken by about a million people. And lastly, m the 
Scottish Highlands about 300,000 people still use, less or 
more, the old Gaelic tongue of Scotland Thus Brittany, 
Wales, Man, western Ireland, and the Scottish Highlands 
are now the teiritory of the Celtic languages That they 
once occupied a wider sphere is beyond a doubt. There 
are traces of the tongue, in one form or other, to be found 
all along southern Europe Topography is a valuable 
source of evidence, and one that will be made to serve pur- 
poses it has never served as yet , and it furnishes us — m 
Italy, France, Switzerland, Spam, and Portugal — with relics 
which, like animal fossils dug from the depths of the earth, 
speak unmistakably of what formerly existed there. How 
far the Gaelic form of Celtic speech prevailed it is difficult 
to say, or whether it existed alongside of the Cimbric on 
the continent of Europe. But the name Gallia is significant 
as applied to France 3 and it is a suggestive fact that, to 
this day, the Bretons call France Gaul, as distinguished 
from their own country, and m like manner call the French 
language Gallic, as distinguished from the Breton. In 
Scotland the Gaelic and Cimbric races long dwelt together, 
distinct and yet nearly related. When they separated, 
either as to race or language, is not easily settled. There 
are indications on the Continent which rather throw doubt 
on the idea maintained by some writers that the divergence 
took place after the settlement of the race in Britain, and 
farther inquiry as to these indications is essential ere a 
satisfactory conclusion can he reached. But within the his- 
toric period the two races existed side by side in Scotland, 
the Cimbric occupying the region called Strathclyde, with 
their separate government and laws, and the Gael at least 
occupying the Dalriadic kingdom of Argyll. The people 
called by the Romans Piets occupied the north and east of 
Scotland. That these were the same people with the 
Dalriadic Scots is somewhat questionable. That they were 
closely related to them is beyond doubt, but that they had 
linguistic and other peculiarities is manifest. Their topo- 
graphy proves it, being different from that of either Ireland 
or Argyll, and, so far as the historic relations of both are 
concerned, they indicate a state of chronic war. For 
centuries thero were mutual raids of Scots on Piets, and 
Piets on Scots, until finally, under Kenneth MacAlpine, 
king of Dalriada, the Piets were overcome in the year 813, 
and they and the Scots became united under one monarchy. 
The tradition is that the Piets were annihilated, — meaning, 
in all likelihood, their power, — and there arose one great 
united kingdom. The united people are the ancestors of 
the present Scottish Highlanders, and the Gaelic language 
has come down from them to us, influenced as to strncturo 
by the dialect spoken and written by the victors. 

The Gaelic language, as now in use in Scotland, resembles 
closely iu its structure both the Irish and the Manx, They 
form one family, and yet it has its own distinctive features. 
Irish scholars maintain that it is a modern and corrupt 
offshoot of tho Irish, and account in this way for these 
peculiarities. They say, for example, that the absence of 
tho present tonso in the Gaelic verb is a mere instance of 
decay, and proves the modern character of the dialect. But 
the Whisk, is no modern and corrupt form of Irish, but an 
ancient distinct tongue, so far back as history carries 
us. And yet it wants the present tense, indicating that 
this peculiarity is distinctive of some of the Celtic tongues, 
and that wliat is cited as a proof of recency may in reality 
bo a proof of priority. The present tense may be called an 
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Irish addition made to the verb in the process of culture. 
At the same time it must be allowed that there is a diffi- 
culty in proving from any literary remains existing that the 
present Scottish form of the language is of great antiquity. 
All the literary relics that have come down to us are 
written in what is usually called the Irish dialect. The 
present tense is m universal use, as well by Scottish as by 
Irish writers. This arose from the identity of the Irish and 
Scottish churches. The dialect in which all theological 
treatises were written was one, and this dialect extended 
from the clergy to baids, and sennachies, and medical men. 
There is not a page of Gaelic written in any other dialect 
before the middle of last century. But as in other coun- 
tries there was both a spoken and a written dialect in use, 
so m both Scotland and Ireland there appears to have been 
a dialect in use among the people as their common speech, 
and another used by their scholars, — the former varying 
according to locality, and the latter being identical through- 
out. Some of the features that distinguish the Gaelic 
I language, partly iu common with the other Celtic tongues, 
and partly not, are the following : — 

1 . The aspuation of consonants This is accomplished by the 
change of m into v, of b into v, of d into y, of rj into a broad y, of 
p into /, and s and t into h. As appearing in the initial articula- 
tions this piesents a peeuhai difficulty to the learner of Gaelic Ho 
has been accustomed, m learning other tongues, to observe the 
changes required by inflexion, and othei requirements of correct 
grammatical stiuctuie. But he has not been familial with changes 
m the initial letters of woids. In English these letters never 
undergo any change; but m Gaelic he meets with such changes at 
once Ho finds mac, a son, becoming m certain circumstances me, 
and he is ready to doubt whethei both forms belong to the sameu ord. 
To make the difficulty as little formidable as possible to the reader, tho 
authois of the Gaelic orthography fell upon the method of using the 
letter h, which, though hardly a letter in Gaelic, and nevei used to 
begin a word, is now used more than any other letter. The lush 
use a dot The use of the h serves to preserve to the reader the 
original form of the word. Hence mac becomes by aspiration, or 
adoucisscment as the French call it, mhac, pronounced vac These 
initial changes of ceitam consonants aro made for the purpose of 
euphony, to which Gaelic makes large sacrifices, and also tor the 
purpose of distinguishing gender. An aspuation conveits the 
iemmino into the masculine, and, vice versa. An ceann is the head, 
mascuhne, ct’ chos the foot, feminine So a chos is Ins foot, a cos is 
her foot ; a cJieann is his head, a ceann is her head, the pronoun 
undergoing no change, although its gender is indicated by the 
change. There aro other purposes served by aspiration of consider- 
able importance The Gaelic learner m akes a large acquisition v lion 
he masters the principles of aspiration, and inquirers into the 
characters of the language will cease to blame the frequency with 
which h appears in Gaelic writing when they conic to see how im- 
portant a purposo it serves. 

2 Another peculiarity of tho Gaelic language is to bo found, as 
already said, m the want of a present tense m the verb Tho 
verb “to do” is dean, tho theme of tho verb being in the impera- 
tive mood. There is no tense expressing simply I do, the form in 
use being I am doing, tha mi a’ dcanamli. The Irish say deanaun, 
I do, hut that is not the Scottish form of tho expression. In this 
Gaelic is not only at one with several of tho Celtic branches, 
hut with some of tho Semitic tongues. And it has tins further m 
common with these last, that the future is used to express present 
time This occurs frequently 111 tho Gaelic version of the Bible, 
where wo have an ti a chreideas aims a ? Mhac, I10 that will 
believe in the Son, for he that beliovetli. And yet occasionally a 
true present tense appears in Gaelic • — an clumn thu sm 2 Bo 
you hear that? eluinmdh, I do hear it; am faic thu sin 2 Do 
you see that 2 chi, I do see it In those cases and some others 
there is no doubt a distinct present tense. The cases are, however, 
few, and occur in peculiar circumstances. 

3 . Another feature peculiar to Gaelic is that there is no real 
infinitive in tho verb. The infinitive m use is a noun which may 
appear either in the form of a participle or an infinitive, according 
to the effect of the preceding preposition. I am going to stoke, 
tha mi 'dol do bhualadh, I am going to striking ; I am striking, Ilia 
mi a ’ bualadh, I am at striking,— the preposition do, to, in the one 
case giving the noun the force or an infinitive, and the preposition ag 
or a', at, giving the samo noun the force of a participle. The Gaelic 
infinitive is thus identical with the Latin gerund, and is one of the 
points where the classical and the Celtic tongues meet and touch. 

In the article Celtic) Literature reference is made 
to some of those cases in which the Irish dialect of the 
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Celtic differs from, some oE the others. It is unnecessary 
hero to go over the same ground again. What is distinctive 
oE the Irish is, for the most part, distinctive of the Scottish 
Gaelic. The Gaelic retains the hard or h sound of c. 
There is not an instance of a purely Gaelic word in which 
the c is pronounced soft. There are dialects of Gaelic, how- 
ever, in which the c becomes aspirated in the middle or at 
the end of a word. Thus mac, a son, is pronounced machd ; 
veacadh , sin, is pronounced peachdadh. This peculiarity 
does not exist m the counties of Sutherland and Caithness, 
where the hard sound of c is retained. The Scottish Gaelic, 
in like manner, in common with Sanskrit, Latin, German, 
and Slavonian, retains the sibilant s, where other dialects 
have discarded it. Many words beginning in Gaelic with 
s have h as the initial letter in Welsh. It is worthy of 
observation, however, that, in the aspirated form of the s 
used m inflexion or as indicative of gender, the s assumes 
the sound of h m Gaelic. In like manner, words in Gaelic, 
as m Irish, can eud m s, r , and n. The instances of these 
are numerous. So also does the Gaelic, like Irish, retain 
a harder form of the articulation than the British, but not 
to the same extent; for huvel, low, in Irish humal , is in 
Gaelic unilial, approaching in this, as in many other cases, 
nearer to the British form. So the Gaelic preserves letters 
where the British loses them, but not to the same extent as 
the Irish For when the Irish has tech, a house, and the 
Butish ti, the Gaelic has both teach and Ugh, and for the 
most part uses the latter. In addition to this, the Gaelic, 
like the lush, has preserved the declension of its noun, 
which cannot be said of the British. Four of the cases are 
m constant use, the nominative, the genitive, the dative, 
and the vocative in both numbers, the dative plural alone 
having almost disappeared from common speech. In the 
singular number these cases aro distinctly marked — cos, a 
foot, gen. corn, dat, cois, voc. a ckos. Wherever the language 
is well spoken these cases are in daily use, and are lost 
only when the language is far on in the process of decay. 

Differ once between Gaelic anti Irish. — The differences 
between the Gaelic and the Irish are considerable, and, 
though Irish writers maintain the contrary, are not to bo 
taken as indications of the modern origin of the former. 
Without entering on that question, we find a marked dis- 
tinction in the use by the Irish of what is called eclipsis, — 
that is, the use of other and softer articulations to eclipso 
the harder in the beginning of a word, m some cases, as, 
for instance, m the genitive plural of nouns. The object 
aimed at would seem, to be euphony, and m seeking this 
object the Irish and the Scottish ear did not altogether 
correspond. In Irish, the law as given by O’Donovan is 
that m eclipses b, as ar m-bo, our cow ; g oclipsos c, as ar 
g-neart, our right ; n eclipses d, bh eclipses f n eclipses g, b 
eclipses p, cl eclipses t, t eclipses s. This system of oclips- 
iug runs through the nouns and verbs. It is unknown m 
Gaelic, if we except the eclipsing of s by t, as an t-sidl, the 
eye, an t-slat, the rod, and certain words which, in somo 
districts of the Highlands, suffer eclipse. In Slcyo the ex- 
pression for the number of moil is it immh nan n-daoine, tho 
n eclipsing tlie d, Other instances may bo found along the 
west coast of Scotland. But eclipsis is, for tho most part, 
distinctive of tho Irish dialect. The Gaelic is further 
marked by a greater tendency to aspiration than tho Irish. 
The sentence ciovnas ta t%\ how art thou? in Irish, is in 
Gaelic cionnus tha thn 1 tho verb and the pronoun being both 
aspirated. Other differences might bo referred to, but ono 
is prominent, tho difference of accent or omphasis. Tho 
tendency of the Irish is to emphasize tho final syllable, that 
of tho Gaelic to emphasize tho penultimate. Thus sidcldi, 
dirty, in Irish, is in Gaelic saUtch ; Oisin, Ossian, is lu 
Gaelic Oisidn. This makes a striking difference in tho 
sunken lomruos. mid occasions ono of the main diffiniltics 
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Irish and Scottish Celts have in understanding each others* 
speech. 

Advantages and Defects of Gaelic. — The Gaelic lan- 
guage, as now existing, lias its advantages and its cone- 
sponding defects. It is admirably adapted for the purposes 
of the poet In descriptive poetry few languages excel it 
There are some pieces of ancient, authentic, Ossianic poetry 
existing that are equal m power and beauty to the composi- 
tions of any age or country. Such are the description of 
Cuchullin’s chariot and horses, and the description of tho 
swords of the Ossianic heioes. The same is true of more 
modern poetic compositions. Macintyre of Glenorcliy’s 
Beilin Douran and Coire Cheathaich are fine specimens of 
descriptive poetry — poetical in conception throughout, 
couched in the choicest language, and with rhythm of un- 
failing accuracy. The same may be said of Macdonald’s 
Oran an t-savihraidh, or Ode to Summer, which is a 
remarkable specimen of what the Gaelic is capable of when 
used for the description of nature. Other lyrical composi- 
tions are also of a high order of merit. Love-songs and 
boat-songs abound, and are in many cases full of life and 
force, aud the numerous songs expressive of clan affections 
and animosities display the same characteristics Ho lan- 
guage is more capable of expressing both love and hate, aud 
theie seems to have been ample scope for both in the past 
history of the Highland clans. Within certain limits then, 
Gaelic is the language of poetry, extending from the epic ot 
the Ossianic bards down to the lyric or less aspiring offorts 
of lessei bards. 

The language is also admirably fitted for the communica- 
tion of religious knowledge. It is in its structure meta- 
phorical and emotional, and renders with wonderful pxo- 
cision and effect tho statements of Scnpturo. Tho saying 
attributed to one of the dukes of Argyll is well known, 
that if addressiug his sovereign he would choose English, 
if addressiug the lady of his affections he would choose 
French, but if he was addressing his God he would chooso 
Gaelic. Few of thoso whoso calling it is to teach reli- 
gious truth, and who know how to handlo the language 
with effect, have failed to feel and own that it is incompar- 
able for conveying tho knowlodgo of tho truth with power. 
Perhaps no preachers have surpassed the Welsh in real elo- 
quence, and yet somo of tho Gaelic preachers have not been 
behind them. Tho lauguago has served a great purpose in 
the Highlands in connexion with tho religions life of tho 
people. 

The defects of tho language are to be found chiefly in tho 
departments of philosophy, science, and art. There it has 
either to be rejected or to bo supplied from foreign sources. 
Iudeed in this field it seems to have deteriorated during 
the course of several centuries There aro MSS. of tho 
14th and 15th centuries in existence, in which terms aro 
employed in connexion with discussions in philosophy, 
theology, and medicine that could not now bo understood. 
Tlio philosophy of Aristotlo is well rendered, as are also tho 
theology of the fathers and the medical disquisitions of tho 
Arabic writers on modicum. But when modern science 
and philosophy, and even theology in sonic of its depart- 
ments, havo to be doalt with, tho lack of terms renders tho 
task a difficult ono. ft is hero that, in tho progress of 
education, the difficulty of preserving the language lies. 
Tho effect of this want is traceable in common speech, when 
English words have of necessity to be used in connexion 
with objects of everyday uso. Steamer, train, boiler, 
ongino, railway, quay, <foc,, havo just to be introduced from 
the Saxon, and presented with a little of tho Gaelic tone in 
them to suit tho Celtic ear. Some writers and speakers do 
try to iuvent Gaelic terms to represent all these and similar 
objects, but popular usage rejects them and prefers tho 
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Gaelic Literature. — The literature of the Scottish 
Highlands may be divided into several branches The 
following outline comprehends more perhaps than is usually 
included under that term , in particular, it appears necessary 
to give here some account of topographical and personal 
names. 

Mythology. — We have first the mythology of the race. 
Little of this now exists, and it is difficult to piece the 
scattered fragments together. We find the mythology of 
the older faith or faiths interwoven m some cases with the 
mythology of the Northmen. The mythology of the East 
appears at some points, and we have giants, fairies, and 
watches, some of them firmly believed in to the present day 
Adamnan, m his life of Columba, refers to the magi who 
w'oie m the palace of the Pictish king whom the missionary 
sought to convert Who these were, and what was their 
cieed, is not clearly stated, but all we read of that early 
faith, and all that tradition brings down to us, would seem 
to indicate that their worship was a form of sun worship. 
The words applied to the cardinal points of the compass con- 
vey this impression, the fear shown in many w T ays of going 
against the course of the sun, and certain festivals in which 
fire was and is used, would seem to confirm it. The bodies 
of the dead are m some cases carried sunwise round certain 
objects on their way to the burial ground ; in fact, words 
and practices crop up in several parts of tlie country serving 
to show that the sun was worshipped. Bath, a circle, is 
used in Gaelic to express good fortune : — cha-n’eil rath air, 
there is no circle on him, — he is not fortunate, — referring, 
no doubt, to the courso of the sun. There was a Gaelic 
mythology connected with the Fmgalian heroes. Whether 
they themselves were mythical or not is debated, but 
there was a mythology connected with them. Fingal had 
a sword that never required to be used twice ; the Vulcan 
of the lace could cross a glen with a stride ; Manannan, son 
of Lir, from whom the Isle of Man is named, could clothe 
himself in a fog, and so lude himself from his enemy The 
story of Diarnnul and the boar and the story of Eraoch 
and the boast are mythological, the former being the Celtic 
story of Achilles, and the latter the ColLc version of the 
Garden of the Ilesperides. Then there were giants called 
JSTa Mantctichean, men of colossal mould. Bun Fhian, the 
giant’s castle, is a commoii topographical term. Hero is 
the description (viith English translation) of one of these 
heroes : — 

“ Tamliull in 6 r, mac sheann Tomhuil, 

Oh a rmgeadh a’ mliuir mli6r a ruiunsc, 

Cha thfiradh e mack, ’s cha thhradh e steaeli, 

’Us ’n uair a blnllieadh e’sa blieul fodlia, 

Blntlieadli a dhrmrn a’ sgnolmdli an attar." 

Great Taval, son of old Taval, 

The great sea wouldn’t reach his middle ; 

He couldn’t get out and he couldn’t get in; 

And when he lay down on his face, 

His hack would be scratching the sky. 

Somo of these tales of the giants attribute to them a 
groat age. There is one tale in which five generations in 
succession aro said to exist at the same time, and the 
youngest of them a very agod man. The traditional tales 
taken down by Mr J. F. Campbell, from oral tradition in 
the Highlands aro full of mythology. Animals m these 
play an important part, and aro endowed with remarkable 
powers. How far this mythology is original, or is borrowed 
from the East, is an interesting question. In some of the 
Western Isles, the Scandinavian god Odin enters into the 
popular mythology, a relic, no doubt, of the Norse occupa- 
tion of the territory. Fairies, or the daoine skhe or sith- 
ichean, fill an important place in the mythology of the 
Highlands. The name of those imaginary beings is derived 
from their supposed habits. Sith is a common namo in 
Gaelic for a hill of a peculiar form. As a diminutive it is 
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skhean, the word used for green hillocks, which abound 
throughout the Highlands. These hills are supposed to he 
the abodes of fairies, who, in consequence, are called daoine 
sithe, or the men of the hillocks Sith, peace, has no part 
in forming the designation, although often said to have. 
These beings were the very opposite of peaceful in the 
popular belief. It is impossible here to give an account of 
the common belief m the Highlands regarding fairies, but 
theie is a great deal of popular literature taken up with 
descriptions of it, and with stories legarding these mis- 
chievous and meddling beings. They were fond of carrying 
away young children, and substituting young fairies in tlieir 
place, to the grief and harassment of the mother. Nor did 
they confine their assaults to children, but sometimes carried 
men and women to their underground abodes, where they 
passed thiougli extraordinary scenes. The Bev. Lobe it 
Kirke of Balquliidder wrote an account of the fairies which 
awakened their anger, and they spirited him away to fairy- 
land. He was able to appear in the room at the baptism 
of a child born after his removal, when it was arranged 
that for his deliverance a knife was to be thrown over his 
head at a certain moment. The hour came, but through 
some infatuation the party entrusted with the duty failed 
in the perfoimance, Mr Kirke was not delivered, and is 
believed to be in fairyland to this day. Similar stories an 
without number, and show how widely extended the belief 
m fairies was. 

Witchcraft had a large place 111 the popular beliefs, and has 
not lost ltialtogether at the present clay. It was supposed 
possible for a person endowed with this power to inflict 
great damage upon an adversary. Milk could be abstracted 
from the cows of a neighbour and brought to swell the pro- 
duce of the party abstracting it. This belief lias been the 
source of much animosity and strife among neighbours 
down to the present time. Clay bodies stuck over with 
pins could be formed representing an adversary, and could 
be laid iu a stream, and as the clay wasted, the body of 
the man represented pined until he died, This afforded 
ample room for the exhibition of party or personal hatred, 
and is not altogether unknown now. The literature of 
witchcraft is of considerable extent, and consists m talcs 
and forms of exorcism which are very various, and some of 
them very curious. The forms are all in rhyme, and do not 
display much of the genius of poetry ; they are usually 
made up of appeals to saints and apostles, witli the 
occasional introduction of the Virgin Mary. (Several of 
these have been handed down by tradition, and are scat- 
tered through various works devoted to Highland lore. Near 
the valley of the Spey there recently lived a noted wizard, 
who possessed a charmed bridle which exercised a most 
powerful influence over all forms of bewitchment. A 
clergyman, not far from the residence of this man, was on 
one occasion much disturbed by the state of his cows, 
which had suddenly ceased to give milk. The neigh- 
bours assured the minister that it was witchcraft, and that 
he ought to send for the man with the charmed bridle, 
which, very much against his will, he was induced to do. 
The wizard came, and was told by the clergyman that lie 
had no faith in his witchcraft, hut he should very much 
like to have his counsel as a man of skill. The so-called 
wizard, understanding with whom he had to deal, at once 
laid aside all pretension to superhuman power, and asked 
the minister where his cows usually fed, saying that they 
would go and take a look at the grass. They did so, when 
the wizard pointed out a plant, then in flower, which lie 
said was, in that condition, most injurious to cows yielding 
milk. He advised the minister to keep the cows away from 
that piece of pasture for a fortnight. This was dope, and 
the cows recovered. The wizard got his fee and a promise 
that nothing should be said to affect tbe public confidence 
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in liis power. This is the kind of witchcraft that has 
existed all along, and which has cost many poor helpless 
creatures their lives at the stake. 

Topography, — In dealing with the literature of the 
Highlands we cannot overlook the topography of the 
country It is to he regretted that in Scotland we have no 
such MS. remains, containing topographical terms with 
their origin, as are to be found in Ireland, nor have we any 
work on the subject of topography possessed of the slightest 
authority. But we have numerous ancient charters con- 
taining names of places, and we have what are called the 
retours, connected with the succession to property through- 
out the country, and these contain extensive lists with the 
spelling adopted for the names at different periods. These 
names belong to different languages. Theie is apparently 
an original language, if not more than one, which is now 
lost. Without this assumption there is no accounting for 
many of the names applied to natural objects. Then there 
is the old Horse and the Anglo-Saxon, the one using ioic!c 
for a bay, as m Caithness, and the other for a town, as in 
Roxburghshire; then there is the British, as in the old 
Strathclyde territory, and the Gaelic. The Gaelic, in its 
topographical distribution, does not occupy the same field 
with that occupied by it as a spoken tongue. The spoken 
language and the topography of Galloway are quite at 
variance , so with Lewis and others of the Western Isles. 
The spoken language of Galloway is Scottish, the topogiaphy 
is almost wholly Gaelic. The spoken language of Lewis, 
Harris, Skye, &c,, is Gaelic, the topography is almost 
wholly old Horse. But one thing is manifest, that Gaelic 
names are distributed over the whole surface of Scotland, 
although not in equal proportions. Those names contain a 
history, could it be evolved. They speak of races distinct 
and successive, although their testimony as to dates is 
difficult to read. The county names of Scotland in Gaelic 
are suggestive : — 


Shetland Siallumn. Fife .... . . Flu. 

Oikney Areaibh. Stirling SruilmlK. 

Caithness , .. Oallthaobh Galloway. . .. QcdUhadbh. 

Sutherland Cataolh. Dumfries. ... Dunphns 

Boss llos. Lanark Lanereh. 

Cromarty (Jrombadh. -Argyll Amtjhad, 

Inverness , , Inlhearncioisc. Dumbarton Duiibhnntirim 

Nairn Inbhearwnmn. Bn to Boite. 

Moray Morthaobh. Linlithgow .... Zcmneuihaich. 

Banff Banaibh, Lothian, M. &15. Loudaulh. 

Aberdeen Abaireadhain. Renfrew JFlenfreudh. 

Kincardine. Cinnccharclainu. . \ SiorramacJid 

Forfar Farfcdr . ^ ( Adhar. 

Forth Peart. Kirkcudbright Cilkchuibcirt. 


This list does not include Peebles (which is probably 
Celtic), Selkirk, Roxburgh, mid Berwick, as there aro no 
Gaelic terms for them, but in the other cases it will bo 
seen to what an extent the county names aro really Gaelic. 
Tlio same is true of names of parishes, which are, to a 
large extent, Gaelic both in the north and in the south. 

It is to be observed that the Gaelic topography of Scotland 
differs widely from that of Ireland. The Irish sliabh, for 
a mountain, rarely occurs in Scotland, where the word in 
use chiefly is heinn. It does occur, but the instances are 
few, while the Scottish ben is as rare in Ireland. liaile, a 
township, is sufficiently froquont in Scotland, but not so 
much so as the Irish bally, Tho word strath, for a groat 
valley, occurs but mrcly in Ireland j in Scotland it abounds 
over the wliolo kingdom. Tho a bars and pits and invers of 
Scotland are raro in Ireland, or altogether unknown, whilo 
there is little resemblance in the names of rivers. Those 
two systems of topography may have originated with tho 
same people, bub in one of tho sections there wore influences 
manifestly at work which were unknown in tho other. 
Even in tho Dalriadic kingdom of Argyll there are features 
which indicate a marked distinction between the topography 
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and that of Ireland. The study of this subject is full of 
interest, and is capable of producing important results both 
linguistic and historical. The field is as yet unoccupied, 
and affords much to encourage the judicious and painstak- 
ing student. 

Names of Persons. — The literature of the Highlands may 
be held further to include the names of persons as well as 
| those of places. Indeed some of the older MSS. are filled 
with pedigrees, sometimes of kings, sometimes of lesser 
persons. Many of these ascend up to Noah, and even to 
Adam, showing at least that they date since the conversion 
of the Gael to Christianity. There are several interesting 
genealogical lists m the volume of transactions published 
by the Iona Club, and there are MSS. in the Advocates’ 
Library, Edinburgh, which contain several lists of a similar 
kind. The descent of family representatives is in these 
traced up to the original source, which in many cases is 
found among the ancient Scottish kings. The prepaiing 
and contiuumg of these pedigrees was one of the duties of 
the ancient bards and sennachies, who transmitted their 
knowledge of family history from generation to generation. 
It may be believed that these officials would have a measure 
of bias in favour of their own patrons, and this may have, 
in some cases, influenced their accounts of family histoiy : 
but, upon the whole, there seems to be a large amount of 
truth in what they have transmitted to us, back to a certain 
date. The rest is pure fiction A specimen may bo given, 
extracted from the genealogy of the family of Aigyll. 

Gcnclacli mac Cailm Gillespie mac Cailm aimnn mac Gillespie 
mac Doncli anugha mac Cailm mac Gillespie ruoidh mac Cailm oig 
mac Mall mac Cailm jnoii mac Gillespie mac Dnbgnill, ke. , and 
on through Kmg A lllrai up to Seth, tho son ol' Adam, tho son of 
God Ju English this is— The genealogy of Mae Cailm : Oillespiek, 
son of Colin, son of Gillespielc, "son of Duncan, the fortunn.lt*, win of 
Colin, sou of Gillespielc the red, son of Colin the young, son of Neil, 
son of Colin tho great, son of Gillospick, sou of Dongal, &«. Ho far 
the genealogy corresponds nearly with tho usual genealogies ol' the 
family historians of the house of Argyll. Similar pedigrees aro 
furnished of most of the Highland clans. 

The names of persona among the Gaelic races are for tin* 
most part patronymic. 

Tho first name m its curlier form is usually descriptive , a slhm 
DuMujhal, Donnachudh, (lillrspmq, — Donald, Dougal, Duncan, 
Gillespielc, — tho brown man, the blink man, tlm brown-faced mini, 
tho servant of tho bishop; often it is taken from the .Scriptures, us 
JEoin John, Scumas James, Tomas or Tablrn Thomas, Vmhtr 
peter, &c ; some of the names come from the, Norse, ns Tore nil T»r- 
qml, Tormuid Nonnftn, Aulcddh Clave, Lead Lend, and home are 
borrowed from tho Normans, as Uillctm William, Emmie Henry, 
&c. Tho surnames aro for tlio most part patronymics, ns Horn 
Mte Neill, John tho son of Noil; and in case there should be 
another John M‘Noil, anothei step is introduced, as Enin Mae 
Neill wide, JDliomhmill , and perhaps a third until the person is 
thoroughly identified .Sometimes there is a reduplication of the 
sonsiiip, as Mae ilhie. Alasdtdr, Mac Ailcin, the son of tho 
son of Alexander or Allan, names of important Highland chiefs. 
In othei eases tho surname is descriptive, as JDubh black, No in duhlt, 
Black .Tolm, Beat] little, Mar big, JUddh yellow, Gram held, 
Jiirnlh ml, &c„ v hence many well known English names an- 
derived. A largo number of Highland names and surnames are 
oeelesiftf.tieal, as those derived from Ht John, St Coluniba, HI, < ’at tun, 
St Bridget, and others, and thus become helps to historical inquiry. 
One thing is somewhat remarkable, Hint there is not nn O', in accord* 
anee with Irish nomenelatuie, among I lie .Scottish Celts. ( Tho old 
O'Duma of Argylo is lost, and the patronymic, oi tho Celt is marked 
by tlio uniform use of woe, representing a son, as O' docs a grand- 
son. Tho age of fixed family mimes seems no older than tho age of 
charters. Previous to that patronymics universally prevailed, but 
when charters were taken fixed names wore essential to their value. 

Proverbs. — 3h*om names of persons wo may pass to pro- 
verbs ns a part, and a very curious port, of Gaelic literature. 
Eew languages so abound in proverbs, and proverbs of a 
very clover aud popular caste. A Highlander seldom gives 
expression to an important sentiment without backing it 
with a proverb, and these givo forco aud pungency to what 
he says. A collection of theso proverbs was made, in the 
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year 181 9, by the Rev. Donald Mackintosh, and, to form some 
idea of the number of them, it is only necessary to observe 
that, under the letter “ I ” alone, they reach the number of 
382 in the first edition of the book. A large number of 
these proverbial sayings escaped the notice of Mr Mackintosh, 
and additions were made in the second edition, while 
some of the very best are not recorded even yet. Prover- 
bial sayings in English are represented by sayings of a 
different land m Gaelic, having the same meaning. “ There 
is many a slip between the cup and the lip ” is represented 
by Is le duine an ni a sliluigeas e, ach cha leis cm m a 
chagaineas e, “ What a man swallows is his own, but not 
what he chews ” “ It nevcL rams but it pours ” is repre- 

seuted by An uair a theid o' chailleach ’ n a ruith, theid i 
’n a deann-ruith, “ When the old woman takes to luumng, 
she runs with a will ” “ Sour grapes ” — Mionnan a* bkaird 

ns a? chaisteal, cha teid mi fkhn clo’n chaisteal bhreun, cha 
teid, cha leig lad arm mi, “ The bard’s oath to the castle, 
* I wont go to the vile castle ; no, they won’t let me in.’” 
The Gaelic proverbs are full of interest, and add much to 
the power of either speech or writing when skilfully used. 

Sgeidachdcm, or Talcs of Fiction . — These at one time 
abounded in the Highlands, and had much in common with 
the tales collected and published by Grimm and Daseut, 
from, the German and the Horse. Until lately, these tales 
were entirely oral, and were little known beyond certain 
portions of the West Highlands. Recently they have been 
collected, translated, and edited, with peculiar care and skill, 
by Mr J. E. Campbell, in four 8vo volumes This is a 
real addition to Gaelic literature, and Mr Campbell has laid 
every friend of that literature under obligation. One real 
service it has done in preserving for us admirable specimens 
of the most idiomatic and popular forms of the Gaelic 
language. We have it there as used by the tellers of 
popular tales among the people for generations Whence 
many of these tales have come it is hard to say, but tales 
have been collected in the small islands south of Barra, 
where the people seldom tread the soil of even their mam 
island, containing ideas and forms of thought which never 
could have originated there, and the preservation of which, 
m such a locality, is a remarkable fact. Are they relics of 
a higher civilization existing m ages long gone by 1 It is 
remarkable that the Thomas the Rhymer of Lowland 
tradition is well known in the traditions of the Highlands, 
and that stories of him related on the borders in broad 
Scotch are related m the Highlands in Gaelic as tales of 
great antiquity. 

Gian History , — A portion of the literature of the Gaelic 
Gelt consists of clan history. The clan system does not 
seem to be very ancient. In all probability it dates from 
the period when the Gaelic kingdom of Scotland ceased to 
exist. It has been already said to date from the era of 
charters. But the two eras are pretty nearly identical, 

. Down to tho reign of Malcolm III. the Gaelic kingdom 
appears to have been to a large extent homogeneous. There 
were no elements in it but what were Celtic, as it never 
really embraced within it the Scandinavian sections. Then 
tho land was governed by its maormors and toisecichs , men 
who represented the central governing power. It would 
seem that when, in the reign of David I., the kingdom 
became largely Anglo-Saxon and Anglo-Norman, the Gaelic 
people became estranged from their native kiogs, and 
gathered themselves in sections under the sway of their own 
chiefs j and hence came chiefs and clans, iustead of a king 
and his subjects forming a united nation. Tho change was 
a serious one for the Gaelic people, as they never became 
again what they had been before. Clan names appear at 
an early period, and in some form or other must have 
existed before the time of the Saxonized kings ; but not 
one of the great clans of Highland history — the Macdomdds, 
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the Macleans, the Campbells, the Macleods, the Mackenzies, 
the Mackintoshes, or others — appears at all. In the book of 
Deer, supposed to be of the llfch or 12th century, the 
names of two clans — the clan Morgan and the clan Canan — 
appear, but it is very questionable whether these represent 
any clan existing now, although clan Morgan is said to be 
the old name of the Mackays of Strathnaver. But the 
names in that interesting record are for the most part purely 
patronymic, and do not indicate any connexion with existing 
clans. The fact is that, till very recently, the clan name was 
confined to the chief, as records of old deeds and processes 
at law serve to show. 

The Gaelic historical literature of one kind or another is 
of considerable extent, and consists of relics, written and 
traditional, of the old sennachies or family historians. In 
certain sections of the country the local traditions aie full 
of the stories of old feuds, and, though not to be implicitly 
relied on, contain usually an element of truth. In Suther- 
land the feuds of the Sutherlands and the Mackays, in Lewis 
those of the Mackenzies and Macleods, in Skye the feuds 
of the M'Leods and tbe Macdonalds, in eastern Inverness- 
shire those of the Mackintoshes and Cummings, m 
Lochaber those of the Mackintoshes and the Camerons, m 
Perthshire those of the Campbells and the Macgregors, and 
otheis in other quarters are largely related. Native 
accounts of the clans were sometimes committed to writing, 
a specimen of which appears in the transactions of the Iona 
Club. For a good deal of what is historical regarding the 
Highlands, recourse must be had to the Irish Aunals, which 
occasionally refer to events occurring in Scotland. 

M/S. Literature . — The written Gaelic literature was at 
its earlier period so mixed up with that of Ireland that it 
is not easy in every instance to distinguish them. The 
early church of both countries was one, and the early litera- 
ture was the offspring of the early church. The very fii&t 
notices we have of tho church, whether among the mission 
institutes of Ireland or in Iona, indicate the existence and 
extensive cultivation of a native literature. The transcrip- 
tion or translation of portions of the Scriptures is shown to 
have been one of the frequent exercises of tho early mis- 
sionaries, and they all learned to write the same dialect and 
make use of the same letters. Many of the MSS written 
m Iona may be credited to Ireland, and vice versa ; and 
wiifcings found in Continental libraries may be presumed to 
liavo been the work of Scottish as truly as of Irish writers. 
The early treatises, and glosses upon Latiu treatises, on 
theological and other subjects still existing in the early 
Gaelic dialect are numerous, and have afforded materials 
for the] acute and masterly criticism of Zenss, De Nigra, 
Stokes, and others ; and these are accompanied by treatises 
on grammar, history, medicine, astrology, metaphysics, 
poetry, and similar subjects, which are of much interest. 
Most of these remains are found m the collections in Trinity 
College, Dublin, and in the library of the Irish Royal 
Academy; but there are numerous remains m the Edinburgh 
Advocates’ Library, which prove at least that there were in 
Scotland persons who valued and collected this literature. 
There can be no doubt that there were many contributors 
to it as well. 

The earliest specimen of Gaelic writing, which can bo 
pronounced to be Scottish beyond any question, is the Bool 
of Deer, said already to be a work of the 11th or 12th 
century The book itself consists of portions of the New 
Testament written in Latin. The Gaelic portion consists 
of historical references, with notices of grants of land 
bestowed on the old monastery of Deer, in Aberdeenshire. 
These references and notices are, for the most part, written 
on the margin. They show that, at the time the book was 
written, the Gaelic language was used, both for speaking and 
writing, in the district around Deer, where it is now un- 
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known except in the topography. There is not a shade of 
difference between the language of the Boole of Deer and the 
language of the Irish writings of the same age The 
following specimen of the notices of grants of land may bo 
interesting : — Donchad macmec bead mec hided doud achad 
madchor docrist acus drostan aeiisdocholuimcitte insore gobrdd 
malechi acuscomgell acusgille crist mac fingwii inndienasi 
intestes, &c. “ Duncan, son of MacBeth, son of Idid, gave 

Achad Madchor to Christ, and to Drostan, and to 
Columcille, in freedom for ever, Malechi, and Comgall, 
and Gilchrist, son of Fmgon, witnesses in proof of it ” The 
notice ofgrauts continue in similar form, being records kept 
within the monastery of what had been given. The Booh 
of Deer is a work of much interest to the Gaelic scholar, 
and his best thanks are duo to the Spalding Club and the 
late Dr John Stuart for the excellent volume they have 
published, containing all that is interesting in the original, 
with a full and learned account of it. 

Of the period immediately after the Booh of Deer there 
are several MS. remains of Scottish Gaelic writing iu 
existence. There is the Glenmasan MS. in the Edinburgh 
Advocates’ Library, inscribed with the date 1238, and con- 
taining several interesting fragments. Here we find the 
famous lay of Deirdre or Darthula, connected with the story 
of the sons of Usnoth. The whole character of this MS. is 
identical with that of the Irish MSS., and yet it is mam 
festly a Scottish work There are lives of saints preserved ; 
one of these, in the Advocates’ Library, is the life of St 
Eindchua. Mr Skene, in his Chronicles of the Piets and 
Scots, gives transcripts of several important MSS., as the 
Duan Albanach, or poetical accouuts of the Scottish kings, 
recited by the royal bard at the coronation of Malcolm 
Kenmore. This was copied from an Irish MS, hut is 
manifestly a Scottish composition. The bards of both 
Ireland aud Scotland often crossed the Irish Channel, and 
their works were well known on both sides of it. 

The 14th and 15tli centuries wero a period of revival of 
literature over the whole continent of Europe, and the Celts 
of Great Britain and Ireland felt the impulse. This was a 
period of much writing both m Ireland and in Scotlaud. Tho 
romains that exist are of a varied kind, and are numerous, 
especially those of the 15th century Of this century is 
the only Gaelic charter that wo possess, which is printed, 
with a translation, in the National Records of Scotland. 
Of this age also are numerous medical MSS. Some of 
these belonged to the famous family of Beatous, hereditary 
physicians tu the Lords of the Isles, and contain accounts 
of such remedies as were believed at the timo to have 
efficacy in tho cure of disease Others are metaphysical 
treatises, while others deal with what wore .lookod upon as 
the great and important mysteries of astrology. Of this 
period also are most of the writton genealogies that remain. 
The remarkable thing is the extent to which tho Gaelic 
language boars tho marks of cultivation at the timo. In 
both medicine and metaphysics words are found to express 
the most abstract ideas, which could not bo understood by 
tho modem Highlander. As has already boon said, somo 
of theso writings aro translations from Arabic writers, as 
Averroes, Avicenna, Iacobus do Forlivio, and others. Tho 
state of learning at the timo in the Highlands was not 
behind that in the rest of tho kingdom, The clergy and 
tho physicians, and even the bards, wore possessed of real 
learning, and have loft evidence of it. 

The lGth century was the period of two important addi- 
tions to Gaelic literature. Tho first of those was what is 
called H Tho Dean of Lismoro’s book, ” a collection of 
poetical piocos, and an obituary, chiefly of the M ‘Gregor 
chiefs, made about tho year 1512. The work lias recently 
boon transcribed, translated, and edited, with notes by the 
Rov. Dr M'Lauchlan, and an introduction and additional 
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notes by Mr W. F. Skene. The work is one which has 
helped to settle several interesting questions connected 
with Gaelic literature It makes clear that, down to the 
period of the dean of Lismore of 1512, there was much m 
common between tho Celtic scholars and bards of Ireland 
and those of Scotland, while the latter were striking out a 
course for themselves, m laying aside the Irish letter and 
orthography, and m using the Saxon letter and an ortho- 
graphy almost purely phonetic. The dean of Lismore’s book 
js a substantial addition to the literature of the Gael. 
The same century furnished us with another important 
addition m the translation of the prayer-book usually called 
“John Knox’s Liturgy” into Gaelic, by John Cai swell, tho 
bishop of the Isles. This is tho first Gaelic book that ever 
was printed, and bears the date of 1567. There was till 
very recently only one complete copy of this work in exist- 
ence, that in the library of the duke of Argj 11 , but now 
tlio book has been reprinted, edited by Dr M‘Lauchlan, 
who has given an English translation, and such notices of 
the life of Carswell as very scanty materials would permit. 
This book is printed m the Roman letter. The publication 
of Carswell’s Gaelic prayer-book would seem to indicate 
that at the time of its publication the Highlanders could 
read Gaelic, and that they were familiar with the dialect 
then m use among scholars both in Scotland and Ireland. 

Of the 17th century not many remains exist. Calvin’s 
Catechism was published about tho beginning of tho century, 
probably translated by Carswell, and published long after 
his death. A copy is now hardly to Ido found. But two 
nnpoitant contributions were made towaids the close of the 
century. The one of theso was the metrical translation of 
tho Gaelic P»alms, executed both by the synod of Argyll 
and tho Rov. Robert Knko of Balquhiddor ; aucl tho other 
was an edition, m tho Roman letter, of Bedell’s lush Bible 
for the uso of the Highlanders of Scotland. The first fifty 
of the psalms by tho synod were published in 1059, and the 
whole psalter was completed in 1694. Kirks published his 
version in 1684 Both are highly creditable performances, 
and ICirko is entitlod to special commendation, inasmuch us 
tlio Gaelic languago was acquired bylmn after lie was settled 
in the Highlands. Kirko’s version of tho Irish Bible for 
the uso of tho Highlanders was published in 1690. The 
New Testament is that of O’Donnell. This wink is accom- 
panied by a glossary including the words in the Irish Bible 
not generally in use in tho Highlands. The book was for 
a timo used in Highland churches, but the Irish Bible, in 
the Irish letter, was well known and read in the Highlands — 
both m churches and m families. 

The 18th century was productive of large additions to 
Gaelic literature, partly due to an awakening of religious 
life, partly to tho Jacobite rising, and partly to tho progress 
of htorary culture. In tho beginning of tho century Lbuyd 
produced his Vocabulary, accompanied by a few interesting 
Gaolic compositions from tho Highlands About tho same 
timo, the synod of Argyll executed a translation of the 
Confession of Faith and Larger and Shorter Catechisms, 
These wero published in 1725, McDonald's Vocabulary 
appeared iu the year 17 il. Tt is tho first attempt at any- 
thing liko a vocabulary of the Gaelic. It is of little value 
except as being tho first book in which tho orthography 
approached to that of tho modem Gaelic, During this 
contury several famous Gaolic bards flourished, M‘Donald, 
tho author of tho Vocabulary , filled tho country with 
Jacobite and oilier songs. The former are of a violent 
character, indicating keen partisanship with tho exiled 
Stuarts. MTntyro of Glenorchy, commonly callod Duncan 
Ban, flourished about tho samo period, and, though he was 
a Jacobite at first, this appeared less in his compositions 
than inM'Donald’s. His hunting and other descriptive songs 
aro admirable. M‘Kay or Calclor, usually called Rob 1 -nu, 
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the Reay bard, flourished about the same time, and has left 
numerous admirable pieces of Gaelic poetry. Others were 
also successful composers, such as William Ross of Gaiiloch, 
and the religious poet of the Highlands, Dougal Buchanan. 
And towards the close of the century was published Gillies’s 
Collection of Gaelic Poetry, one of the best collections we 
possess, containing, as it does, many authentic pieces of 
Ossiamc poetry taken down when the old clan system was 
still in force in the Highlands to a larger extent than now. 
But the 18th century was distinguished by two works of 
special interest, in different departments. The first of these 
was the Gaelic translation of the Bible, and the second was 
Macpherson’s Ossian The former was executed chiefly by 
the Rev James Stewart, of Eillm, and Ins son the Rev. Dr 
John Stewart, of Luss, — two eminent scholars, who had all 
the soundness of judgment necessary for such a work. This 
translation of the Bible has been most populai in the High- 
lands and throughout the British colonies where the Gaelic 
is still spoken. The Gaelic learner cannot do better at the 
outset than master the Gaelic Bible. Macpherson’s Ossian 
appeared about the same time, but not in Gaelic. It 
appealed first m English dress This was the only mode 
of making the general public acquainted with it. Mac- 
pherson’s first small volume of fragments appeared alto- 
gether m English, it would have been well if both the 
original and the translation had been published simultane- 
ously. The only part of the Gaelic that was published 
before 1818 was what is called a “ Specimen of the Original 
of Temoia,” given with the other poems m English in 1762. 
The opinions with regard to the authenticity of Macpherson’s 
Ossian are as various as ever, and yet considerable progress 
lias been made in the discovery of truth, which all parties 
are prepared to acknowledge. It has been established that 
poems ascribed to Ossian have been known and written 
down in the Highlands foi 300 years, that many of them 
have been handed down by tradition, that these were 
fragments referring to certain important events in the history 
of the Gaelic race, and that there was nothing to make it 
improbable that such poems as those translated by 
Macpherson could have existed. Further, it is clear that 
the Highlanders at once, whether they knew the pieces or 
not as given by Macpherson, recognized them as in a style 
familiar to them, and as relating to persons and events with 
which they were familiar. That Macpherson found materials 
for his work m the Highlands is beyond a doubt, and it 
seems quite as manifest that he used very considerable 
liberties with them in order to servo his object of producing 
a great Gaelic epic poem or poems. In 1818 the full 
Gaelic version was printed, long after the death of James 
Macpherson. The Poems of Ossian , as collected, and trans- 
lated, and edited by Macpherson, are a valuable and inter- 
esting addition to Gaelic literature, and enter largely mto 
the history of the modern literature of Europe The Saxon 
may have his doubts about Ossian, and may have little 
scruple or delicacy in stating them, but the Gael knows 
more about Ossian than he does about Milton, and is more 
familiar with his heroes than with those of Homer. 

The 19th century has seen many large contributions to 
the literature of the Gaelic Celt. It has shared in the 
general progress of learning, and with this it has risen in 
the estimation of the scholars of Europe. Grammars and 
dictionaries have been compiled; magazines of various kinds 
have been started and carried on for a time with much 
vigour ; collections, such as Mackenzie’s Beauties of Gaelic 
Poetry , havo been made, and such provisions have been laid 
up for tho future as to secure an ample supply of 
materials for the scholars of a coming age. That appears 
to be the special work laid upon the scholars of the present 
time. They have to collect materials and commit them to 
writing, and to describe the peculiarities that are distinctive 
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of a living language, for the use of those who hereafter can 
only study it as existing in books, where emphasis, and tone, 
and accent are altogether unknown, and where the com- 
ments and expositions of living men, familiar with the 
language and the literature from their childhood, are alto- 
gether awantmg For that the Gaelic language is m a state 
of decay is manifest to the most ordinary observer And 
the decay is twofold, being both within and without. 
Within, the vocabulary is waning, and English words are 
coming into use. Gaelic idioms are in like manner disap- 
pearing, and English idioms replacing them, while from 
without, under the influence of education, immigration, 
steamboats, railways, and other modern devices, English is 
rapidly finding its way into the land, and pushing the 
ancient tongue out of it. When this process is completed, 
a change will befall the people too, for there is no doubt 
that there is a close relation between the character of a 
language and the character of the people who use it ; so 
that, when the Gaelic disappears, many of the features dis- 
tinctive of the Highland character will disappear along 
with it. In some respects this will be cause of regret ; m 
others perhaps it will not. 

At tlie close of the article Celtic Litekatttke a list is given of 
the existing MS remains of Gaelic literatuie. It may interest 
leaders and aid students of Gaelic to furnish here a list of some of 
the moie important punted hooks m the language. They are as 
follows . — 

Fragments in Repoi t of Highland Society on Ossian ; Fragments 
m Chronicles of Piets and Scots , The Booh of Deer ; The Book of 
the Dean of Lismore , Cavscwell’s Prayer Book , Bedell’s and 
O’Donell’s Bible, The Gaelic Psalter, various editions, The Con- 
fession of Faith, and Catechisms ; Lliuyd’s Vocabulary , McDonald’s 
Vocabulary, Ossian’ s Poems; Smith’s Scan Dana, Gillies’s Collection 
of Poems ; Macdonald’s Poems, M ‘Intyre's Poems , Bob Donn's 
Poems, Dougal Buchanan’s Hymns; M'Callum’s Collection of 
Poetry; The Gaelic Bible; Stewait’s Collection of Poems, Turner’s 
Collection of Poems , Sacred Poetry of the North, edited by Bose, 
The Beauties of Gaelic Poetry, M ‘Kenzie; Giant's Hymns; M'lntosh’s 
Gaelic Proverbs , Stcwait’s Gaelic Grammar, Munio’s Gaelic Gram- 
mar , Highland Society’s Gaelic Dictionary ; Armstiong’s Gaelic 
Diction ci) y\ M'Alpm’s Gaelic Dictionary, Highland Talcs, collected 
and edited by J F Campbell; Leabhcir na Fcinn, by J. F. 
Campbell, An Duanaire, by D C. MTlicrson; An Teachdauc 
Gaclach, by Bev Dr M'Leod, An Flnauis, by Eev Dr Mackay; 
An Gaidhcal, a magazine; numeious translations from the English, 
chiefly lcligious woiks , Connell's Astronomy , M'Kenzio’s History 
of Scotland , besides many others. (T M‘L.) 

GAETA, at one time the “ Gibraltar of Italy,” a strongly- 
fortified seaport town in the province of Caserta, at the ex- 
tremity of a peninsula forming the N.W. boundary of the 
Gulf of Gaeta, with a station on the railway 40 miles JST.W. 
of Naples. The citadel occupies the heights of the pen- 
insula, aud the town stretches below in a long thin line. 
To the east lies the harbour, one of the safest on the whole 
coast, with a depth of about 15 feet. The principal build- 
ings are the cathedral, the churches, the conventual build- 
ings (of which the most noteworthy are those of the Fran- 
ciscans and the Benedictines), the hospital, and tho found- 
ling asylum. In the cathedral, which was founded or 
partially built by Barbarossa, are several objects of historical 
interest : — the body of St Erasmus (the St Ermo or Elmo, 
whose “ fires” are familiar to the Mediterranean sailor) ; the 
standard presented by Pope Pius Y. to Don John of Austria, 
the hero of the battle oE Lepanto ; and a baptismal font 
from the rums of Formise, which had formerly been an altar 
to Bacchus, and still hears the Greek inscription ^aXmov 
Adijvaios liroMjcre, Among the larger remains of Roman 
Gaeta are a temple aud an aqueduct ; and the circular Torre 
cV Orlando, which crowns the height above the citadel, is, m 
reality, the sepulchre of L. Munatius Plancus, as is distinctly 
proved by a well-preserved inscription. The suburbs of 
Gaeta, called Castellona, Mola di Gaeta, and Del Borgo, are 
larger than the town itself, and form a separate commune 
under the name of Formia (see Fobmia). The population 
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of the town In 1871 was 7193, and of the commune, which 
includes Anatola, 18,385. 

Gaeta is identified with Caieta, a town of great antiquity, about 
whose oiigrn and name very different accounts are ofleied by the 
various Gieek and Roman writers Virgil makes it the burial-place 
of Caieta the nurse of iEneas, while Strabo connects the name with 
a Laconian word signifying a cavern. In Cieeio’s time the harbour 
of Caieta was a partus celebarmus ct plemssmus navnm, and it 
was aftenvaids greatly unpioved by Antoninus Pras As a town, 
the Roman Caieta does not appear to have attained to any gieat 
development or importance. On the fall of the Western empne it 
became a republic, oi fiee town, under the Byzantine government, 
and it was also the residence of the imperial piretor for Sicily A 
considerable increase of its population and power resulted from the 
destiuction of the neighbouung town of Forrrn® by the Arabs, m 
850 In the 9th centuiy Pope John VIII bestowed the fief on 
Paiulolf, count of Capua , hut in 877 Duke Docibilis called m the 
assistance of the Aiabs against the Capuans, and m the comse of 
the lltli century we find the people of Gaeta exeimmg then lights 
foi the election of their dukes At a latei period the fief became 
an apanage of the princes of the successive dynasties of Naples. 
The capture of the town hy Pedro, brother of the king of Aragon, 
in 1135, was followed hy the erection of the fortress to which so 
much of its subsequent importance was clue Feidmancl the 
Catholic and Chailos V. both added to the strength of its defences 
In 1707 the citadel was taken by storm by the Austrian general, 
Daun, after a tluee months’ siege , and m 1734 it was forced to capi- 
tulate, after a five months’ siege, hy the allied army undei Charles, 
afterwards king of Naples In 1806 it was brilliantly defended 
against the French, under Massena, by Prince Louis of Hossen- 
Philippsthal, who -was, however, severely wounded and obliged to 
lea vo tho fortress to its fate. Pope Pius IX found an asylum m the 
governor’s palace at Gaeta in 1848, and remained there till Sep- 
tember 1849. In 1861 it afforded a last point of defence for 
Francis II of Naples, who capitulated to the Piedmontese on 13lh 
February. Gaeta lias given the name of Gaetani to a famous 
Italian family, about whoso original connexion with the town tlieie 
aio, however, various accounts; and Antonio di Gaeta, one of the 
great Benedictine miasionaues to Africa m the 17th century, bears 
the maik of his oiigm 

Sea Eosofcto, B> ere descmione clello cose pih noMnU <h Oct? fa, lepnntcil l>y 
Antonio Bulifono, at Naples, m 1600, “ GeiOlnclite -von Gnctn, 1 ' in OeUtr mht 
Zeiltchi iff, 182J 

G7ETULIA, or the land of tlie Gkctuli, an ancient 
district of somewhat uncertain limits in northern Africa, 
It may be roughly said to have been bounded on the N. by 
Mauretania and Numidia, E. by the country of the Gara- 
mantes, S. by the basin of the Niger, and W» by tlio 
Atlantic ; but the frontiers must have boen of a very un* 
cei tain and shifting character. The Goetulians, who, accord- 
ing to a tradition mentioned by Sallust, were one of the two 
great aboriginal races of northern Africa, appear to havo 
retreated inland before the encroachments of the Numidians 
and Mauretanians, but continued to make incursions over 
a wide stretch of country, El holographically, they were 
quite distinct from the negro races, and indeed probably 
belonged to the great Berber race, winch still forms so 
important an element in the population of North Africa. 
Their southern tribes having mingled with negro tribos, 
acquired the distinctive title of Molano-Gootuli or Black 
Gmtuiians. A warlike, roving people, they bestowed groat 
attention on the rearing of horses, and, according to Strabo, 
had 100,000 foals in tho courso of ayoar. They were clad 
in skins, lived on flesh aud tho milk of their cows, marcs, 
and camels, and took almost no advantage of the valuable 
productions of their country. It was not till tho Jugur thine 
war that they becamo familiar to tho Homans ; but after- 
wards their name occurs with great frequency in Latin 
poetical literature, and, indeed, tho adjective Gsotulian be- 
camo little more than a synecdoche for African. Allusions 
arc more particularly made to Grotulian purple, which was 
obtained from the jmnrox of tho African coast. In tho 
J ugurtliino war somo of the Gmtulian tribes assisted tho 
Numidian king witli a contingent ofhorso; but during tho 
civil war Omsar found among them very serviceable allies 
in Iuh contest with Juba. Augustus, having mado Numidia 
a Homan province, affected to assign a portion of the 
( kofculian territory to Juba ns n compensation,* but the , 
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Goetulians rose in revolt and massacred tho Roman residents, 
and it was not till a severe defeat had been inflicted on them 
by Gossius Lentulus that they consented to recognize their 
gratuitous sovereign By his victory Lentulus acquired the 
title of Gsetulicus. Ibn Said m the middle of the 13th 
century, Ibn Khaldun at the end of the 14 th, Leo Afri- 
cans m the beginning of the 16th, and Marmol about 
sixty years later, are all quoted by M. Vivien de St Martin 
m his Le JSTord de VAfnque , 1863, as mentioning a 
mountainous country called GozuM, Gutzula, or Gudzula 
in the south of Morocco. He is disposed further to iden- 
tify the Goetulians with the Godala, who, according to Ibn 
Said, occupied the maritime portion of tho groat desert, 
and are referred to hy other Arabian geographers as the 
Djoddala j and it is even possible, he thinks, that their 
name survives in that of the Gliedala between Cape Blanco 
and the Lower Senegal on the one hand, and that of the 
Beni Guechlula in the Algerian province of Bougie on the 
other. 

GAGE, Thomas (1720-17S7), governor of Massachusetts, 
second son of the first Viscount Gage, was born m England 
in 1720. He entered the aimy at an early age, became lieu- 
tenant-colonel of the 41th regiment of foot m 1750, was 
made major-general and governor of Montreal in 1/61, and 
i in 1763 succeeded Amherst in the command of the British 
forces in America. In 1774 lie was appointed governor of 
Massachusetts, and in that capacity was entrusted with 
carrying into offect the Boston Port Act. In this political 
cusis, hy his hesitancy m adopting measures against the 
leaders of the insurrectionary party, and contenting him- 
self with fortifying Boston, he enabled the Americans to 
mature their plans in comparative security. _ Tho bntllo at 
Lexington, m which a detachment sent by him, on tho 18th 
April 1775, to destroy the camion and ammunition at 
Concord was defeated, inaugurated tho Ameiioan revolu- 
tionary war. On the 12th June ho proclaimed martial law, 
and proscribed Samuel Adams and John Hancock, offering 
pardon to all the other rebels who should return to their 
allegiance ; but the result of these moasures was at once to 
exasperate and encourage the Americans. Although Gage 
gained tho nominal victory of Bunker’s Hill (Juno 17), ho 
was unable to raise tho siege of Boston ; and being shortly 
afterwards superseded by General Howe, ho sailed for 
England. He died in 1787. 

GAGERN, IIans Christoph Ernst, Baron von 
(1766-1852), a German statesman and political writer, was 
born at Kloinmederheim, near Worms, January 25, 1766. 
After completing his studies at tho universities of Leipsic 
and Gottingen, ho entered the service of tho prince of 
Orango-Nassau, whom in 1791 ho represented at tho im- 
perial diet. lie was afterwards appointed ambassador to 
Paris, where ho remained till tho decree of Napoleon, for- 
bidding all persons bom on tho left side of tho Rhine to 
servo any other power than Franco, compelled him to resign 
his office. lie then retired to Vienna, and in 1812 lie 
endeavoured to promote insurrection against Napoleon 
in Tyrol, On tho faiiuro of this attempt he loft Austria 
and joined the headquarters of the Prussian army. When 
thoprinco of Orango became king of tho Netherlands, Baron 
Gagern was appointed his prime minister, and in 1815 he 
represented him at the congress of Vienna, and succeeded 
m obtaining for tho Netherlands a considerable aggrandise- 
ment of territory. Prom 1816 to 1818 he continued to bo 
Nathorland ambassador at the German diet, whore, while 
endeavouring to promote German unity, he also advocated 
tho adoption of measures which should secure the independ- 
ence of the individual states. In 1820 he retired with a 
pension to his estate of Hornau, in Jleaso-Darmstadfc; but, 
as a membor of the first chamber of tho states of tho grand 
duchy, he continued to tako an active share in the promo- 
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tion of measures for the welfare of lus country. He retired 
from public life in 1848, and died at Hornau, 22d October 
1852 Three of the sons of Baron Gagern have attained 
considerable eminence — one as a soldier, and two, who are 
still living (1879), as politicians. 

His principal avoiIcs arc — Die Itesultate clcr SittengeschicMe, 6 
vols , 1S08-1S22, Die Nationalgcschichte iler Deutschen, Vienna, 
1812, 2d ed in 2 vols, Fiankfoit, 1825-26, Mem Antheil an 
tier Politik, 4 vols , Stuttgart, 1823-33, Kntik des VoU.cn cchts, 
Leipsic, 1840 , and Civilisation, Ltupsie, 184 7 

GAILLAC, the capital of an arrondissement in the 
department of Tarn, France, is situated on the right bank 
of the Tam, 12 miles W. of Albi. It possesses two 
chinches of the 13th century, a communal college, a 
hospital, a theatre, and a military prison. Its industries 
include the manufacture of wine casks, leather, brandy, 
bricks, aud various kinds of coarse cloth, and it has a con- 
siderable trade m corn, vegetables, dried plums, and wine, ! 
the white and red wines of the arrondissement having a 
high leputation. Gaillac was in existence in the 7th 
century. It was captured by the English m 1280, and its 
archives were taken to London. Even at that time it was 
famed for its wines, which, under the name of Vin clu Ooq, 
were exported to England and Holland. The population 
m 1876 was 6099. 

GAILLARD, Gabriel Henri (1726-1806), a French 
historian, was born at Ostel, Picardy, in 1726. He was 
educated for the bar, but after finishing his studies adopted 
the literary profession, ultimately devoting his chief atten- 
tion to history. In 1801 he was chosen a member of the 
French Academy, and he was also one of the original 
members of the Institute. For forty years he was the 
intimate friend of the minister Malesherbes. He died at 
St Firmin, near Chantilly, 13th February 1806, Gaillard 
is painstaking and impartial in his statement of facts, and 
lus style is correct and elegant, hut the unity of his narra- 
tive is somewhat destroyed by digressions, and by his 
method of treating wai, politics, civil administration, and 
ecclesiastical affairs under separate heads 

His most important work is his Ihsloire da la rivalitd de la 
Fiance ct do VAngldcirc, m 11 vols , 1771-1777, and among lus 
other works may ho mentioned Essai de iMtonque franqaise, to 
V usage des jeuncs demoiselles, 1745, often reprinted, and m 1822 
with a life of the author; Ihstoiro de Marie de Bourgogne, 175 7, 
Ihstoiro tie Francois I., 7 vols. 1776-1779; Ihstoiro dcs grandcs 
quo ellcs entre Charles V et Fmngois 1 , 2 vols., 1777; Ilistoiic 
de Charlemagne, 2 vols., 1782, Ihstoiro de la rivalitd de la Fiance 
el de V Espagne, 8 vols, 1801, Diclionncure Instorique, 6 vols., 
1789-1804, making part of tlio Encyclopedic mSthodiquc ; and 
Melanges littei aires, containing dloges on Charles V., Henry IV., 
Descartes, Corneille, La Fontaine, Malesherbes, and others. 

GAINSBOROUGH, a market-town and port of Lincoln- 
shire, is situated on the right bank of the Trent, 21 miles 
above its junction with the estuary of the Humber, and 
1 6 miles N.W. of Lincoln. It consists chiefly of one long 
well-paved street running parallel to the river, which is here 
crossed by a fine stone bridge of three arches. The parish 
church, a fine building in the Grecian stylo, was rebuilt m 
1748, with the exception of the old tower, which belongs 
to the 12th century. Holy Trinity church, built in 1843, 
has annexed to it an ecclesiastical district taken out of the 
old parish of Gainsborough. The old hall, supposed to 
have boon partly built by John of Gaunt, is a curious oak- 
timber framed building, forming three sides of a quadrangle, 
and having a tower 78 feet high. It has been restored, 
and part of it converted into a corn exchange and assembly 
rc oms. Gainsborough possesses a grammar school (founded 
in 1589 by a charter of Queen Elizabeth) and other schools, 
a town-hall, a county court-house, a literary institute, a 
temperance hall, a savings-bank, and a provident dispensary. 
Ship-building is carried on, and there aro manufactories of 
linseed cake, ropes, malt, and tobacco, with breweries and 
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iron and brass foundries Vessels of 200 tons burden can 
come up to the town. The population m 1871 was 7564, 
and since that date has been rapidly increasing. 

GAINSBOROUGH, Thomas (1727-1788), a painter 
famous for the truth and elegance of his portraits, and for 
the simple beauty of his landscapes, was bom at Sudbury, 
Suffolk, in the year 1727 His father, who earned on the 
business of a woollen crape-maker in that town, was of a 
respectable character and family, and was noted for his 
skill in fencing ; his mother excelled in flower-paintmg, and 
encouraged her son in the use of the pencil. There were 
nine children of the marriage At ten years old, Gains- 
borough had sketched every fine tree and picturesque 
cottage near Sudbury, and at fifteen, having filled his task- 
books with caucatures of his schoolmaster, forged his 
father’s handwriting to get a holiday, and sketched the 
portrait of a man whom he had detected in the act of 1 eb- 
bing his fathei’s orchard, he was allowed to follow the bent 
of his genius in London, under such advantages as Hayman, 
the historical painter, and the academy in St Martin’s 
Lane, could afford. Three years of study in the metropolis 
were succeeded by two years of idleness in the country. 
Here he fell in love with Margaret Burr, a young lady of 
many charms, including an annuity of £200, married her 
after a short com tship, and, at the age of twenty, became 
a householder in Ipswich, his rent being £6 a year. The 
annuity was reported to come from Margaret’s real (not her 
putative) father, who was one of the exiled Stuart princes, or 
else the duke of Bedford. At Ipswich, Gainsborough tells 
us, he was “ chiefly m the face way,” though his sitters were 
not so numerous as to prevent him from often rambling 
with his friend Joshua Kirby (president of the Society 
of Artists) on the banks of the Orwell, from painting many 
landscapes with an attention to details which his later works 
never exhibited, or from joining a musical club, and enter- 
taining himself and his fellow-townsmen by giving concerts. 
Bub as lie advanced in years he became ambitious of 
advancing m reputation. Bath was then the general resort 
of wealth and fashion, and to that city, towards the close 
of the year 1759, he removed with his wife and two 
daughters, the only issue of their marriage. His studio in 
the circus was soon thronged with visitors , ho gradually 
raised his price for a half-length portrait from 5 to 40 
guineas, and for a whole-length from 8 to 100 guineas. 
Among his sitters at this period were the authors Sterne 
and Richardson, and the actors Quin, Henderson, and 
Garrick. Meanwhile he contributed both portraits and 
landscapes to the annual exhibitions in London. He 
indulged his taste for music by learning to play the 
viol-di-gamba, the harp, the hautboy, the violoncello. 
His house harboured Italian, German, French, and Eng- 
lish musicians. He haunted the greenroom of Palmer’s 
theatre, and painted gratuitously the portraits of many 
of the actors, He gave away his sketches and landscapes 
to any one who had taste or assurance enough to ask 
for them; and in the summer of 1774, having already 
attained a position of great prosperity, he took his depar- 
ture for the metropolis, and fixed his residence at Schomberg 
House, Pall Mall, a noble mansion still standing, for which 
the artist paid £300 a year, 

Gainsborough had nob been many months in London ere 
he received a summons to the palace, and to the end of bis 
career he divided with West tho favour of the court, and 
with Reynolds the favour of the town. Sheridan, Burke, 
Clive, Blackstone, Hurd, wore among the number of those 
who sat to him. But in London as in Bath his landscapes 
were exhibited, were commended, won the good opinion 
of Walpole the fastidious and Wolcot the surly, and were 
year after year returned to him, 11 till they stood,” says Sir 
William Beechey, " ranged in long lines from his hall to his 
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painting-room.” Gainsborough was a member of tho Royal 
Academy, but in 1784, being dissatisfied with the position 
assigned on the exhibition-walls to his portrait of the three 
princesses, he withdrew that and his other pictures, and he 
newer afterwards exhibited theie. In Febiuary 1788, while 
witnessing the trial of Warren Hastings, he felt an extra- 
ordinary chill at the back of his neck , this was the begin- 
ning of a cancer (or, as some say, a malignant wen) which 
proved fatal on 2d August of the same year. 

Gainsborough was tall, fair, and handsome, generous, 
impulsive to the point of capaciousness, easily irritated, 
not of bookish likings. The property which he left at his 
death was not large. One of his daughters, Mary, had 
married contraiy to his wishes, and was subject to fits ol 
mental aberration. 

Gainsborough and Reynolds rank side by side as the 
greatest portrait painters of the English school. It is 
difficult to say which stands the higher of the two, 
although Reynolds may claim to have worked with a nearer 
approach to even and demonstrable excellence. In grace, 
spirit, and lightness of insight and of touch, Gainsborough 
is peculiarly eminent. His handling was slight for the 
most part, and somewhat arbitrary, but in a high degree 
masterly ; and his landscapes and rustic compositions are 
not less gLfted than his portraits Among his finest works 
are the likenesses of Lady Ligonier, the duchess of 
Devonshire, Mastei Buttall (the Blue Boy), Mrs Sheridan 
and Mis Tickell, Orpin the parish-clerk (National Gallery), 
the Hon. Mrs Graham (Scottish National Gallery), his own 
portrait (Royal Academy), Mrs Siddons (National Gallery) ; 
also the Cottage Door, the Market Gait, the Return fiom 
Harvest, the Woodman and his Dog in a Storm (destroyed 
by fire), and Waggon and Horses passing a Biook (National 
Gallery). He made a vast number of drawings and sketches. 

In 1788 Philip Thickness, lieut -governor of Landguard Fort, 
who had liscn active m promoting Gainsborough’s fortunes at 
starting, but was not on good terms with lnm when he left Bath, 
gave to the woild A Sketch of the Life and Paintings of Thomas 
Gainsborough , in 1829 Allan Cunningham published a memoir of 
lnm in Ins Lives of the Painters, andm 1856 there appeared .4 Life 
of Thomas Gainsborough, 11, A., by 0 W Fulcher 

GAISSIN, Gajcyn, or Haiscin, a town of Russia, at the 
head of a district in Podoha, 178 miles E. of ICamcnetz 
Podolski or Podoliau Kanienetz, m 48° 39' N. lat. and 
29° 23' E. long., near the river Sop, a tributary of the Bug. 
With few exceptions, the houses are built of wood, and tho 
inhabitants axe mainly supported by agriculture. Among 
tha public buildings are an orthodox church, a synagogue 
and four Jewish chapels, and a town hospital. In I860 the 
population was 10,106, of whom 1863 were Jews In tho 
,St Petersburg Calendar For 1878 the total is given as 9417. 
Gaissin dates from about 1600 : in one of tho Acts of 1615 
it is stated that Ileyszyn or Gaissin was founded wiLh royal 
privilege by the ban Swierski about 15 years before. In 
1 659 King John Oasimir of Poland bestowed it on Maximus 
Bnliga tho Zaporogiau eluef. It obtained Magdeburg rights 
in 1744 or 1745; and m 1796, after the incorporation of 
Podolia with Russia, it was made a district town. 

GAIUS, a celebrated Roman jurist. Of his personal 
b istory very little is known. It is impossible to discover 
oven his full name, Gaius or Oaius being merely a personal 
name (praenomen) very common in Romo. From internal 
evidence in his worts it may be gathered that ho flourished 
in the reigns of the emperors Hadrian, Antoninus Pius, 
Marcus Aurelius, and Commodus, His works were thus 
composed between tho years 130 and 180, at the time 
when the Roman empire was most prosperous, and its 
government tho best. Most probably Gaius lived in some 
provincial town, and hence \ve find no contemporary notices 
of his life or works. After hie death, however, his writings 
were recognized as of groat authority, and tho omporor 


Yalentiman named him, along' with Papinian, Ulpian, 
Modestin, and Paulus, as one of the five jurists whose 
opinions were to be followed by judicial officers m deciding 
cases. The works of these jurists accordingly became most 
important sources of Roman law. 

Besides the Institutes, which are a complete exposition 
of the elements of Roman law, Gains was the author of a 
treatise on the Edicts of the Magistrates, of Commentaries 
on the Twelve Tables, and on the important Lex Tapia 
Poppcea, and several other works. His interest m the anti- 
quities of Roman law is apparent, and for this reason his 
work is most valuable to the historian of early institutions. 
In the disputes between the two schools of Roman j mists 
lie generally attached himself to that of the Sabinians, who 
were said to be followers of Ateius Capito, of whose life we 
have some account in the Annals of Tacitus, and to advo- 
cate a strict adherence as far as possible to ancient rules, 
and to resist innovation. Many quotations from the works 
of Gaius occur in the Digest of Justinian, and so acqunerl a 
permanent place in the system of Roman law ; while a 
comparison of the Institutes oi Justinian with those of 
Gaius shows that the whole method and arrangement of the 
later work were copied from that of the eailier, and very 
numerous passages are word for word the same, Probably, 
for the greater part of the period of three centuries which 
elapsed between Gaius and Justinian, the Institutes of the 
former had been the familiar text-book of all students of 
Roman law. 

Unfortunately tho work was lost to modem scholars, 
until, in 1816, a manuscript was discovered by Niebuhr at 
Yeioua, in which certain of the works of St Jerome woio 
written over some earlier wiitings, which proved to bo the 
lost work of Gams. Tho greater part of tho palimpsest 
has, however, been deciphcicd by various Gcimau scholars, 
and tho text is now fairly complete. 

This discovery has thrown a flood of light on portions of 
the history of Roman law which had previously been most 
obscure. Much of the historical information given by 
Gaius is wanting in the compilations of Justinian, and, in 
particular, the account of the ancient forms of procedure in 
actions. In these forms can be traced “ survivals ” from tho 
most primitive tunes, which provulo the science of compara- 
tive law with valuable illustrations, which may explain the 
strange forms of legal procedure found in other early systems, 
Another circumstance which renders the' work of Gams 
more interesting to tho historical student than that of 
Justinian, is that Gaius lived at a time when actions were 
tried by the system of formulae, or formal directions given 
by the praetor before whom the case first came, to the judex 
to whom he referred it. Without a knowledge of the terms 
of those formulae it is impossible to solve the most interest- 
ing question in tho history of Roman law, and show how 
the rigid rules peculiar to the ancient law of Romo were 
modified by wlmt has been callod tho equitable jurisdiction 
of the pro-tors, and mado applicable to new conditions, and 
brought into harmony with tho notions and tho needs of a 
more developed society. It is clear from evidence of Gains 
that this result was obtained, not by an independent set of 
courts administering, as in England until recently, a system 
different from that of the ordinary courts, but by tho mani- 
pulation of the formula!, In the time of Justinian the 
work was complete, and tho formulary system had disap- 
peared, 

Tho Institutes of Gaius aro divided into four books — the 
first treating of persons and tho differences of tho status they 
may occupy in tho eye of tho law ; the second of things, 
and tho modes in which rights over them maybe acquired, 
including tho law relating to wills; tho third of intestate 
succession and , of obligations; the fourth of actions and 
thoir forms, 
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There are several caiefully prepared editions of the Institutes , the 
fust was that of Gosehen, published m 1820 During the nevt 
lif ty yeais moie than twenty new editions appealed A list of 
these, and of the vanous tieatises on Gams, is given in the preface 
to Bucking’s edition The most complete English edition is that 
of Mi Poste, which includes beside the text an English tianslation 
and copious commentary A companson of the eaily foims of 
actions mentioned by Gaius with those used by other primitive 
societies will be found in Sn H Maine’s Eai ly Institutions, cap 9 
Eor fuithei mfoimation see M Glasson, Etude sur Genus ct swi le 
j us respondendi 

GALABAT, Gallabat, or Mltemme, a town m the 
frontier district of Egypt and Abyssinia, near one of the 
western sub-tributaues of the Atbara, about 100 miles W. 
of Gondar, m 13° N. lat and 36° E long. Most of the 
houses are built m the Abyssinian style, with conical roofs 
of grass, and the place would be of little importance if it 
were not the staple market for the exportation of Abyssinian 
produce across the Egyptian frontier. Beeswax, coffee, 
cotton, and hides are the principal articles of legitimate 
trade , but as recently at least as 1873 the traffic in slaves 
was quite as important a department of its commerce. The 
town and district form a small ethnographical island, being 
peopled by a colony of Tokrooris from Darfur, who, finding 
the spot a convenient resting-place for their fellow-pilgrims 
on their way to Mecca and back, obtained permission fiom 
the king of Abyssmia to make a permanent settlement. They 
are an industrious race, and grow a considerable quantity of 
cotton When Sir Samuel Baker was at Galabat in 1862, 
the sheikh refused to recognize the authority of the viceroy 
of Egypt , but when De Cosson passed through in 1873, 
the Egyptians had a camp, with a strong stone wall, on the 
top of a hill commanding the town, and acted as masters 
of the place. The population of the town and district, 
which have an area of about 40 square miles, is estimated 
at 20,000 Galabat is tlie proper name, and Metemme is 
really the native word for a capital. 

G ALAN GAL, formerly written ff galingale,” and some- 
times “garmgal,” rhizoma galangce (Arabian, Khol'mjan , l * 
German, Galgantwunel ; French, Ratine de Galanga), is an 
aromatic stimulant drug. Lesser galangal root, radix 
galangce minons , the ordinary galangal of commerce, is the 
dried rhizome of Alpinia ajjiananm, ITance, a plant of 
the natural order Zingiber ctcece, growing in the Chinese 
island of Hainan, where it is cultivated, and probably also 
in the woods of the southern provinces of China. The 
plant is regarded by Dr Hanco as closely allied to, but as 
perfectly distinct from, the Alpinia calcarctta of Koscoe, the 
rhizome of which is sold in the bazaars of some parts of 
India as a sort of galangal. Its stems attain a length of 
about 4 feet, and its leaves are slender, lanceolate, and light 
green, and have a hot taste ; tlie flowers are ebracteale, 
white with red veins, and in simple racemes ; the roots form 
dense masses, sometimes more than a foot in diameter ; and 
the rhizomes grow horizontally, and are £ inch or less in 
thickness, The drug occurs in short, cylindrical, or some- 
what tuberous, often forked pieces, which have a fibrous 
structure, and externally are roddish-brown and marked 
with fine longitudinal striations, and with transverse rings 
showing the points of attachment of scales or leaves, and 
internally are of a light-brown, becoming darker at the 
centre. It has a warm, aromatic taste, resembling that of 
mingled ginger and pepper. On analysis it yields, among 
other eonstitulents, much starch, an essential oil of the 
composition O 10 H 10 ,H 2 O (Vogel), and a crystalline body, 
Mmpferid (Brandes). Greater or Java galangal, radix 
galangce majoris (French, Galanga de VInde), the rhizome 

1 Apparently derived from the Chinese Kau-liang-Kiang, i. e., 

Kau-hang ginger, the term applied by the Chinese to galangal, after 
the prefecture Kau-chau fa in Canton province, formerly called Kau- 
liang (see F. Porter Smith, Contrib. to the Materia Medica ... of 

GMm, p. 9, 1871). 
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of Alpinia Galanga, Willd , is a drug rarely now imported 
into Europe. It is mentioned by Marco Polo (ed Yule, n 
p. 217) and Garcias dar Horfca as a product of Java, and the 
latter distinguishes it from the Chinese or lesser galangal, 
from which it is known by its larger size, orange-brown 
exterior, and feebler and less aromatic odour. The seed- 
capsules of Alpinia Galanga are believed to be what are 
termed “galanga cardamoms,” which have the properties 
of cardamoms and ginger combined, and in China aie used 
for various medicinal purposes. (See Hanbury, Science 
Papers, pp 107-9, and 252, 253, 1876 ; and F. P. Smith, 
op. cit.) Galangal seems to have been unknown to the 
ancient Greeks and Romans, and to have been fiist mtio- 
duced into Europe by Arabian physicians. It is mentioned 
m the writings of Ibn Khnrdadbah, an Arabian geographer 
who flourished in tlie latter half of the 9th century, and 
“ gallengar ” (galingale or galangal) is one of the ingredients 
in an Anglo-Saxon receipt for a “wen salve” (see O. 
Cockayne, Saxon Leechdoms, vol. m. p. 13). In the Middle 
Ages, as at present m Livonia, Esthonia, and central 
Russia, galangal was in esteem in Europe both as a medi- 
cine and a spice, and in China it is still employed as a 
therapeutic agent. Its chief consumption is m Russia, 
wheie it is used as a cattle-medicine, and as a flavouring 
for liqueurs. By the Tartars it is taken wdh tea (sco 
Hanbury, op. cit., p. 374). The expoits of galangal fiom 
Shanghai, m China, amounted m 1869 to 370,000 lb, 
value £3046, 16s. 9d. Chinese or lesser galangal was in 
past times commonly known as “Oyperus Babylonicus,” 
from its resemblance to tbe tubers of plants of the genus 
Gyperus , which apparently served as a substitute for it 3 (cf 
Fuchs, Op Diclactica, pars ii. p. 28, 1604, fol.; and 
Avicenna, ed. Plempii, lib. ii. p. 297, 1658, fob). Gerarde 
(The Herball, p. 28, 1597) terras the species Gyperus loiigus 
“ English galingale.” 

See Phai m Joum , sor L, vol xiv, p 241, and ser. iii , vol. 
u p 248, Pereira, Materia Medica, n., pt i , p. 257, 4th oil , 
1857; O. Boig, Anatomischcr Atlas zur Pharmaxeutischen IVauuii- 
knndc, p 37, taf xix., Berlin, 1865, I-I. Yule, The Booh of tier 
Marco Polo, vol u pp. 181, 182, &c., 1871; H. F. Hance, “Oji 
the Source of tlie Radix Galangce minoi is of Pharmacologists,” 
Joum. Linn Soc., Botany, vo) xm., 1873, p. 1; Fhickigcr and 
Ilanbury, Phannacographia, 1874, and the above quoted Science 
Papers of tlio latter author, pp 370-375, Bentley and Turnon, 
Medicinal Plants, pt. xxxu, tab 271 ; and Ilistoiro des Brogues, 
vol. ii,, 7tli ed , 1876. 

GALAPAGOS ISLANDS, an archipelago of five larger 
and ton smaller islands, situated in the Pacific Ocean exactly 
under the equator, about 500 or 600 miles W. of Ecuador. 
They were discovered about the beginning of the 16th 
century by the Spaniards, who gave them their present 
name from the numerous geddpago or giant tortoises they 
found there. The larger members of the group, several of 
them attaining an elevation of 3000 to 4000 feet, are 
Albemarle (75 miles long and 15 broad), Narborougb, 
Indefatigable, Chatham, and James Islands. The total 
area is estimated at 2250 squaro miles. 

The extraordinary number of craters, a few of them still 
active, “ in size from mere spiracles to huge caldrons several 
miles in circumference,” to be found throughout the islands, 
gives evidence that the archipelago has been the result of 
volcanic action. It stands in very deep water, and Mr 
Darwin thinks that it has never been nearer to tbe mainland 
than it is now, nor have its members been at any time 
closer together. None of the islands are inhabited, with 
the exception of Charles, Chatham, and Albemarle, which, 
since 1829, have been used by the Government of Ecuador 

2 Alexander Neckam, an English author (1157-1217), says of 
“-cyperas,” in Ms poem De Lmdibus Divines Sapidities (see Wright’s 
edition of his works, p. 478, London, 1863) — 

“ Hydxopious laudat cypeium, vulims, stomachvisque, 

Humor siceandus, calculus, atque hen, ” 
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as a penal settlement for political offenders, who find an 
easy subsistence on the bananas, Indian corn, and sweet 
potatoes which readily grow in the black feitile mud of the 
higher parts, and on the large herds, now become wild, of 
cattle, swine, and goats. The principal settlement, fouuded 
by General Vilamil in 1832, is situated in Charles Island, 
and bears the name of La Floreana, in honour of Flons, the 
president of Ecuador. At one time it contained 200 or 300 
inhabitants ; but when the United States steamer “Glassier” 
visited the Galapagos in 1871, there were little more than 
a dozen. In 1872 about 2000 cattle had perished m the 
island. The archipelago was formerly a fiequent resort of 
vessels in quest of turtle ; and it is still visited by parties 
from Guayaquil m quest of a species of moss, which is sent 
to the English market under the name of orchlla. 

Though the islands are under the equator, the climate is 
not intensely hot, as it is tempered by cold currents from the 
Antarctic Sea, which, having followed the barren coast of 
Peru as far as Cape Blanco, bear off to the N.W. towards and 
through the Galapagos. Yery little ram falls, \ except 
during the short season from November to January, The 
clouds indeed hang low, and the nights are misty, but this 
benefits those districts only which attain a height of over 
800 or 1000 feet and enter the moist upper air; so that 
there alone, and chiefly on the side from which the winds 
oftenest blow, is there anything like a luxuriant vegetation 
The low grounds are entirely parched and rocky, present- 
ing merely a few thickets of Peruvian cactus and stunted 
shrubs, and a shore as uninviting as it well can be. 

The greatest interest attaches to the study of all the 
oceanic islands, for the elucidation of the origin and 
development of their fauna and flora has an important bear- 
ing on the question of the genesis of species. The 
Galapagos archipelago possesses in this respect a rare 
advantage from its isolated situation, and from tho fact that 
its history has never been interfered with by any aborigines 
of tho human race, and that it is only very lately that the 
operation of man or of animals introduced by his means 
have disturbed, and that to a very limited extent only, the 
indigenous life, Many of the more remarkable animal and 
vegetable forms are confined to one islet of tho group, and 
are represented on tho others by allied but different species. 
Of tho indigenous gigantic tortoises there are five species 
at present known, each of which is an inhabitant of a 
different island, and if is believed that many others have 
become extinct. Thcro ore two species, one terrestrial, the 
other marine, of a peculiar genus of lizard. Nearly all tho 
land birds are peculiar to tho archipelago, and of these 
more than half belong to peculiar genera. The flora of tho 
Galapagos is most remarkable ; it differs by upwards of one 
half of its species from that of tho rest of tho globe. Both 
the fauna and flora indicate affinity with tho South 
American continent ; and tho peculiarities of their distribu- 
tion can bo explained only by tho supposition that species 
were transported to tho islands by some accident at very 
rare and remote intervals, and have bocomo changed through 
natural selection under the new conditions to which they 
have boon exposed. That there should bo so few spccios 
common to the different islands is accounted for by their 
separation from each oLlicr by doep channels scoured hy 
rapid currents, the direction of which, and of tho winds, 
rarely violent m this region, does not favour inter-migration. 
Many of the islands are yet but imperfectly known. 

For more detailed information, the following works may lie con- 
sulted.— Darwin, Votimji' of Ike JiragU ; O. Salvin, “ On tliu avi- 
fauna of llio Galana "oh Areliip.,” Trans. Zoo?. Dor. , part it., 1876, 
j). 417; Hir,T. 1). Hooker, “On the Vegetation of the Gal, Arch.,” 
Trans, Lin, Don., vol, xx. p, 285; Dr A. Gunther, “ Description 
Of tlu» living and extinct races of Gigantic Tortoises of the Gala- 
pagos Islands, '* Phil . Traits., vol. e].vv p 251; A. T{. Wallace, 
Gm/mjikimf, Distribution, of Animals \ Yillaviuonuio, QmjrajM ih 
la Jkf, drl JEemdor, 1853. 


] GALASHIELS, a parliamentary burgh and manufactur- 
‘ mg town of Scotland, built on both sides of the river Gala, 
about a mile above its confluence with the Tweed, and 
33 miles south of Edinburgh, It is situated partly in 
[Roxburghshire and partly in Selkirkshire, but for all 
judicial purposes it is held, by special Act of Parliament 
passed in 1867, as entirely within the county of Selkirk 
The “ forest-sleadmg of Galashiels ” is first mentioned in 
history shortly after the beginning of the 15th century, 
when it was the occasional residence of the Douglases, who 
at that time held the office of keeper of Ettrick forest. In 
1599 it was erected into a burgh of barony, when it con 
tained 400 inhabitants. For the next 200 years Galashiels 
remained a mere village, as the population m 1778 had only 
grown to GOO. At that time, however, we find its inhab- 
itants engaged— though in a limited way— in those manu- 
factures by which it has since so greatly prospered. There 
were 30 looms and 3 waullc (or fulling) mills ; and the 
cloth manufactured was a coarse woollen textuie which sold 
at from Is. 6d. to 2s. a yard. In 1790 the quantity of 
wool used annually was 2916 stones, and the value of goods 
manufactured was about dll 000. In the same year tho 
first factory was erected, and advantage taken of the Gala 
water as a motive power , and from this time forward the 
woollen trade in Galashiels underwent steady progress, until, 
m 1879, the town contains about 20 factories with 100 sots 
of carding engines, using annually 220,000 stones of wool, 
and producing goods to tho value of <£750,000. 

The wool chiefly used is imported from Australia and tho 
Capo of Good Hope. The manufacture was at one time of 
a moie diversified character than now, and embraced tweeds, 
shawls, tartans, Ac., but it is now almost exclusively devoted 
to tho production of tweeds. The Galashiels manufaeluroia 
have long been united in a corporation called by their namo, 
which was instituted in 1777, and of which tho minutes 
during tho whole intervening period are still preserved. In 
addition to its woullen trade Galashiels has also a large 
skiunory, capable of manufacturing into leather 35,000 skins 
per week. In recent years the oxtornal aspect of tho town 
has been very much improved by tho erection of several 
handsome public buildings, and the introduction of a hotter 
stylo of architecture for shops and dwelling-houses. It was 
mado a parliamentary burgh in 1868, and unites with 
1-Iawick and Selkirk in returning a member to parliament. 
Municipally, it is governed by a provost, four bailies, and 
ton councillors. In 1870 an Act was passed for tho exten- 
sion of the burgh and tho introduction (since effected) of a 
water supply, As significant of the rapid growth of 
Galashiols it may bo mentioned that, while in 1851 tho 
population was only 5921, in 1871 it was 9078, and that 
of the oxlendod burgh is now estimated to ho^ nearly 
15,000; while tho annual assessable rental, which in 1804 
was .£21,000, is now ill 9,000. 

GALATIA, afterwards called also Gali.o-Gii.uci.i, in 
ancient geography, an inland division of Asia Minor, 
bounded on the N. by Bithynia and Paphluguiiia, JR. by 
Pontius, 8. by Cappadocia and Lycaouia, W. by I'lirygia, 
Theso boundaries, however, varied at different periods in the 
history of Galatia. Tlio river Jlalys flowed in a northerly 
direction through tho centre of tho province, tho oastorn half 
of which was watered by tributaries of that stream, whilo 
the Maugarins and its affluents traversed the western half. 

Galatia originally formed a part of the extensive province 
of Phrygia ; after its separation it was occupied by three 
Gallic tribes, who still continued distinct in tho lime of 
Strabo — tho Trocmi, who dwelt in the east, the Toctosages 
m the contra, and the Tolistobogii in the west. Each of 
those tribes was subdivided into four parts, and these woro 
ruled ovor each by a totrarch of its own. The power of 
the telrarchs was limited by a senate of 300, before which 
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also all capital cases were tried Minor offences came 
under tlie cognizance of tbe tetrarclis and special judges 
appointed by them. The three tribes all spoke the same 
tongue, and though in course of time they became 
Helienized, their original language was still in use among 
them as late as the time of Jerome. 

The physical characters of Galatia are in great measure 
similar to those of the adjoining provinces of Phrygia and 
Lycaonia } the whole region being an elevated plateau or 
table-land, no part of which is less than 2000 feet above the 
sea, while the greater part exceeds 3000 feet m elevation. 
The southern portion, towards Lycaonia, is the most level, 
and is an almost perfect plain, passing gradually into the 
expanse of salt desert which occupies the frontier lands of 
the two provinces. The rest of the country consists for 
the most part of vast undulating downs, affording excellent 
pasture for sheep and goats, and capable of producing good 
crops of corn, though at present in great part uncultivated, 
and almost wholly devoid of wood. Towards the frontiers 
of Bithynia it becomes more broken, and is intersected by 
numerous valleys, as well as by several detached ranges of 
hills, none of them, however, attaining to any considerable 
height or importance. The lofty range of the Ala-dagh. 
(6000-7000 feet), though frequently termed the Galatian 
Olympus, is not properly included within the limits of the 
province, but forms in part the natural boundary which 
separates it from Bithynia, From its elevated position, the 
climate of Galatia is naturally one of considerable extremes 
of heat and cold ; and while the summers are burning hot, 
the winters at Angora are more severe than at Paris, and 
the snow often lies on the ground for a month together. 

The only towns of importance in Galatia were Tavium, 
the capital of the Trocmi, a small town which speedily fell 
into decay ; Ancyra, the capital of the Tectosages, which 
under the Homans became the capital of the country, and 
has ever since retained its importance as one of the principal 
cities of Asia Minor (see Angora.), and Fessinns, the chief 
town of the Tolistobogu, where a splendid temple was conse- 
crated to Agdistis, the mother of the gods, the divinity who 
was worshipped at Home under the title of Bliea or Cybele. 

Galatia took its name from a body of Gauls who invaded Asia 
Minor about the year 277 n o. They lmd. formed part of the army 
winch invaded Greece under Breimus, but haring quarrelled with 
that commander, had left lus .standard, and marching into Thrace 
under generals of their own choice, advanced to Byzantium, whence 
they were invited hy Nicomedes, king of Bithynia, to cross into 
Asia, and help him m Ins struggle against lus brother Zipaffps 
After performing the required services, they turned their arms 
n gainst their employer, and ravaged the western half of Asia Minor 
Their success allured other hoides of their countrymen, who readily 
took service with the Asiatic kings m their wars against each other. 
Islo Oriental piince -was found able to check them, until Attalus, 
king of Pergamus, defeated them m a great battle, 239 me,, and 
compelled them to settle in that part of the country which after 
them was called Galatia. They still remained independent, how- 
ever, and piovod a formidable foe to the Romans in their wars with 
Antiochus. It was found necessary to direct a special army against 
them, under On. Manlius, and the result of the campaign (189 n.o.) 
was their complete subjugation to the power of Romo. Galatia was 
not at this time reduced to a Roman province, but the Gauls were 
still allowed to retain their owu government under their tetrarclis. 
This system, however, gradually gave way, and the whole conntry 
passed under the authority of one ruler. The first of these sole 
tetrarclis was Deiotanis, a contemporary of Cicero and Cresar, who, 
in return for the assistance which he gave the Romans in their wars 
against Mithndates, was rewarded with a part of Pontus and Armenia 
Minor, mid was styled king by the senate It was afterwards 
united with Lycaoma, Isauria, and sevoral adjoining districts, under 
a king named Amyntas, at whoso death, in 25 n o , Galatia became 
a Roman province. Theodosius the Great subdivided it for pur- 
poses of government into Galatia Prima, of which Ancyra was the 
capital, and Galatia Seounda, with Pcssinus for its chief town. 

The antiquities of Galatia have m recent times been made the 
subject of special investigation by a Ficneh commission composed of 
MM. Perrot, Guillaume, andDelbot, and the result of their labours 
published in 2 vols. fol., Paris, 1872 ; but with the exception of 
those of Angora, they are not of much general interest. 
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GALATIANS, Epistle to the Orujtn , — Although 
cc Galatia,” as a united kingdom under Amyntas, included 
Pisicha, as well as portions of Lycaoma and Pampliylia, and 
when constituted a Roman piovmce was further enlarged so 
that it extended from Taurus to the Euxme (Pfcol , v. 1), it may 
with safety be taken for granted that the name is never used 
in the New Testament except in its older colloquial sense as 
equivalent to “Gallogrcecia” or “Eastern Gaul” {YaWU jj 
ewa^Appian, Be Bell. Civ ., h, 49), the country of those Galli 
(rAr/Tes, TaXarai, KeArai) whose migrations and final terri- 
torial limits have already been indicated m the preceding 
article. 1 On this assumption, the history of the formation 
of the Christian “ churches of Galatia” is very obscure. It 
is obvious enough, from the epistle itself, that they had been 
planted by Paul; but when, or under what circumstances, 
we are nowhere explicitly informed. In the Acts of the 
Apostles we read that, accompanied by Silas, lie set out on 
what is generally known as his second missionary journey 
soon after the council of Jerusalem, which may be dated 
approximately as having occurred about the year 52 a.d. s 
After having traversed “ Syria ” and “ Cilicia,” strengthen- 
ing the churches, they “ passed through Phrygia and the 
region of Galatia (ryv TaXartKTjv ^w/iav), being forbidden 
of the Holy Ghost to preach the word in Asia ; and after 
they were come to Mysia, they assayed to go into Bithynia, 
but the Spirit of Jesus suffered them not.” 3 The language 
here employed, oven if, as Wieseler argues, it implies that 
preaching was engaged in, can hardly be said to suggest of 
itself that churches had been formed on the route, hut 
rather appears to kiut at a forced and rapid march. 
Acts xviu. 23, however, indicates that “disciples” at 
least had been made, and it is well known that in the 
narrative of the Acts r many important passages in the 
eventful public life of the apostle have been passed with 
even less explicit allusion. Combining then tbe meagre 
facts which that narrative m this instance affords with 
inferences derived from incidental expressions made use of 
in the epistle itself, we conjecture the apostle to have been 
detained by ill-health (see Gal. iv. 1 3, “ because of bodily 
weakness”), probably in the western district of Galatia 
(that of tho Tolistobogii), though not at the capital Pessinus 
itself, but nearer the borders of Asia and Mysia ; and there, 
in the irpocrcvxaC or synagogues, to have addressed his 
message to Jews, 4 proselytes, and as many of tlie native 

1 Sea Stiabo, Xii. p. EGG (wlverG the -words are rr>v vvv TaXarlav 
leal TaK\oypauclav Aeya/xevriv)', and compare Pliny (JT. JV., y, 25), 
who continues to distinguish Lycaonia from Galatia. The later 
historian Memnon also incidentally mentions that the Galatse had 
taken possession of t bv vvv raKariav icahov/j.evr)v Renan (Sami 
Paul, p. 48) and, latterly, Hausrath ( NTliche Ztitcjeschichte, ii. 
258), however, uphold the theory that Paul when he uses tho word 
Galatia intends the Roman province, and that hy tho Galatians we are 
to -understand chiefly the Christians of Antioch, Icomum, Derbe, 
and Lyslra. Their arguments are drawn fiom the ordmaiy usus 
loqiieniLi of Paul (hy Asia, Macedonia, Achaia lie invariably means the 
provinces hearing these names); from tlie analogy of 1 Pet 1 . 1, where 
all the districts mentioned happen to he “piovinees ” , from such con- 
siderations as the inaccessibility of Galatia proper; from inferences 
based on Acts xviii. 23, Gal. ii. 5, and other texts; and fiom the 
admittedly perplexing fact that unless tho churches of Derbe, Lystra, 
&c., ho regaidcd as Galatian, we are left in ignorance of the names, 
localities, and histories of the chm-chcs addressed. But, as has been 
seen, the ancient usus hqiiandi appears on tho whole to have dis- 
regarded the Roman division of provinces in this case at least ; more- 
over, Icomum was never a part of the Roman Galatia; and in any 
case there would have been an inappropriateness m addressing 
Lycaomans and Pisidians hy a title so rich in ethnological and 
historical suggestion as that of “ Galatians ” is. 

8 The full consideration of tho chronology of this period of sacied 
history must he postponed to the article Pact.. 

3 So Acts xvi. 6, 7, according to tlie oldest texts. See Laclimann, 
Tisckendorf, TregeUes. 

4 For the fact of the prevalence of Jews in Galatia reference may he 
made to the Monumentum ApcyianuBi (Joseph., Ant., xvi. 2; </, 
xu. 3, 4); compare 1 Pet. i, 1, 
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pagan population as could be induced to bear. Tbe 
Galatians, although in then intercourse with one another 
they still continued to make use of their ancient dialect, 
were quite able to understand the then almost universally 
diffused Greek; 1 and some of them, both Jews and 
Gentiles, 2 almost immediately began to receive Paul’s 
doctrine with favour and even with enthusiasm (Gal. iv. 
14). How long this visit continued we are not told ; but 
most of the chronological evidence goes to show that it 
canuot have lasted more than six: months, and that it pro- 
bably came to an end within a much shorter interval 
Itesummg the journey by Mysia and the Troad, Paul and 
lus companion proceded to “ Macedonia ” and “ Achaia,” 
spending in the latter province at least eighteen months, and 
finding no opportunity of revisiting Galatia for a space of 
at least three years. During this interval several causes 
must have been quietly but constautly working with a 
tendency to alienate the Galatian converts from the new 
“ gospel of the uncircumcision” (euayyeXtovr^s a/cpo/3vcmas, 
11 . 7), and induce them to that conformity with certain 
parts of Jewish ceremonial which was even at that time 
described by the word “ Judaizing” (to-uSa^eiv, Gal, n. 14) 
Eveu among those whose leanings were towards the spiritual 
religion of the Old Testament, Jewish habits of thinking 
and feeling could never fail to assert themselves with con- 
siderable strength; and there were also elements peculiar to 
the olcl pagan leligiou of the district which were fitted to pre- 
dispose even the heathen mind towards that ceremonialism 
and “making a fair show in the flesh” (evTrpoo-arrjo-aL iv 
crapn) which the apostle deprecated 3 How or when these 
tendencies had flrst begun to manifest themselves in the 
way of deliberate rebellion against the teachings which Paul 
had left behind him, can only be a matter of pure conjec- 
ture , but it would appear that,'even if the revolt had been 
originated by Palestinian Jews, it had at least been fomented 
by other agitators who were Gentiles by birth (v. 12; vi. 
1 3) , nor does it seem improbable that they had begun their 
work very soon after the time of the apostle’s first visit. 
The second visit, mentioned m Acts xviii. 23, which must 
have taken place about 85 A.D., and have occupied very 
little time, appears to have been on the whole a pleasant 
one ; the apostle was still received with due respect (iv 
12, 18), and may well have left Galatia with the impression 
that the disciples bad been “ strengthened ” by him, and 
that they “ wore running well ” (v. 7). But shortly after 
his departure tidings reached him that, though the influence 
of the Judaizcrs had for the time been neutralized by 
his presence, it had begun to reassert itself with greater 
force than over almost immediately after he had gone, and 
that his disciples had been so “bewitched” that, after 
“having begun iu the spirit,” they were now endeavouring 
to be “ mado perfect by the flesh.” He also learned that 
the reactionary doctrines had been supported by a suggestion 
that he himself was no teacher of independent authority, 
but merely a subordinate, and that a treacherous one, of the 
original apostles and pillars of the church, whoso “gospel” 
was emphatically “ of the circumcision.” Immediately on 
receipt of this intelligence, ho wrote the proseut epistle. 

Contents — It consists of three parts, in which the 
personal, the doctrinal, and the practical elements respcct- 

1 Hue Joromu’s ofLoii-quolotl Pivl. m fijiist. (ful, “ GalivUw, exeopto 
Hermouo Giwco quod oiuiuh orious loquitur, pvoprimn liugtiam eandoui 
hahon* qiiiim Troviron.” Philologists have baldly any doubt of tho 
osHontmlly (JisHic cliaraetoi’ of this dialed; though many Gorman 
theologians still maintain it to have been Teutonic. See Liglitfoot 
((/nMuius), and Grimm in the tftiulien it, Kntihen, for 1870. 

- That there wore any Jews among Paul’s converts hero has some- 
times been doubted, but unreasonably. See Gal. lii. 23, 25; iv. 3, 

1 1 seems probable, however, that the Gentiles were in tho majority. 

3 ( liilatia, and particularly Possums, was famed for its worship of 

Cybdo, (See Livy, lunvviii. 18; ytrabo, a.u. p. 567. 


ively predominate. (1.) Aftei an expression of stirprise 
at the instability displayed by Ins Galatian converts, the 
author proceeds to establish the divineness of his message 
by an historical proof of the wholly divme character of lus 
commission to be its messenger. He urges that he had 
received his apostleship directly from God ; and that, fai 
from proceeding fiom men, it had been tardily, and so far 
reluctantly, acknowledged by them only after it had become 
an altogether patent and undeniable fact. His first visit 
to Jerusalem had been three years after his conversion. If 
it had not resulted iu his recognition as on a footing of 
equahty with the apostles, it at least had not led to his 
taking any position of subordination , while on his second 
visit to Jerusalem lie had met the apostles and deliberated 
with them on terms of undisputed parity. On the third oc- 
casion of his coming into contact with an apostolic person 
so distinguished as Peter, he had openly withstood him and 
vanquished him in argument, thereby even establishing 
a superiority. (2 ) He proceeds to state and defend the 
doctrine of justification by faith in tbe crucified Christ, 
j After alluding to it as a truth already established in their 
I Christian consciousness (in. 1-5), he proceeds to show that 
the same truth had been embedded m the whole Old 
| Testament revelation, and was capable of being deduced 
from the entire course of the past history of the church. 
The religion of Abraham had been a religion of faith, and 
his justification had not been a justification by works (in. 
6-18). The law which came later is misunderstood if it 
be regarded as superseding the promise which had been 
the foundation of the religion of the patiiareh. Its relation 
to the promise was manifestly of a subordinate and tem- 
porary land. To regard it as having been otherwise would 
be as absurd as to suppose that a Hagar and an Ishmacl 
could ever have taken that place in the family which 
belonged of inalienable right to Sarah and to Isaac (lii. 
19 — iv, 31). (3.) He exhorts to a contmuanco in tho life 

of faith which is also the life of freedom, and warns against 
any relapse under the yoke of Judaism (v. 1-12). IIo 
explains that Christian freedom is a freedom conditioned 
by morality (v. 13—vi 10), and concludes with a recapitula- 
tion aud the benediction. 

Genuineness , Date , and Place . — Tho genuineness of this 
epistle has never been disputed. The external evidence is 
remarkably clear and continuous, while the mlonial has 
been such as to satisfy even the most negative school of 
modem criticism. 4 Its autographic character, also, is 
inferred by many, including Hilgenfeld, Ilolzmann, and 
otlior moderns, from tho expression used in vi. 11 ; but it 
is at least possible that tho word eypcuj/a may rotor only to 
vi. 11-18. Tho question as to its date lias given occasion 
for considerable diversity of opinion. It has boon aeon that 
tho apostle wrote immediately after lie had hoard of tho 
change that had come over the Galatian churches, and 
that this change occurred “ soon ” (repeals) after Ins second 
visit. These facts favour a date not much later than 55 
A.u. Hurther, a comparison of tho epistloto the Galatians 
with those to tho Bomons and Corinthians results, on tho 
wliolo, in favour of tho opinion that it was tho earliest of 
tho four, or at all events not much later than tho latest, iu 
other words, not later than 59 a.u. It is probably idle to 
attempt to fix the date much more precisely. The reference 
in 1 Cor. xvi. 1 , which may mean either that friendly rela- 
tions with tho Galatians had been until then uninterrupted, 
or that they had been already restored, have determined the 
critics, according to the interpretation adopted, in placing 
it either early in the Ephesian sojourn or late iu the 
Corinthian. Tho majority of the moderns is in favour of 
the former date (55-57 a.u.), but the latter still continues 


4 The only dissenting voice lifts been that of Bauer (1851), 



GAL- 

to find supporters. Reference has already been made to the 
theory of Renan and Hansrath, which leads them to assign 
this epistle to the period of the second missionary journey. 
Apart from the considerations which have been indicated in 
a preceding note, this view is open to the objection that it 
raises new and gratuitous difficulties m connexion with the 
history and chronology of the Acts ; it has accordingly 
met with comparatively little acceptance. According to 
some older writers, such as Michaelis, Hoppe, Borger, the 
supposed absence of any reference to the council of Jeru- 
salem implies a very early date ; English readers, on the 
other hand, are familiar with the statement derived from 
some of the later Greek MSS , and supported by the Syriac 
and Arabic versions, as well as by the weighty authority of 
Eusebius, Jerome, and Theodoret, that the epistle was 
“ written from Rome.” This view has been advocated in 
modern times also by C. Schrader , but the general verdict 
will probably continue to be, as it has for some time been, 
adverse to a theory which would group this among the 
letters of the captivity rather than among those of an 
earlier period. 

On the relation of Galatians to. the book of the Acts of 
the Apostles, see vol. i. pp. 124, 125. 

Literature — For an interesting and detailed account of the 
patn&tic commentates on this epistle leference may be made to an 
exeuisus by Bishop Lightfoot ( Scant Paul's Epistle to the Galatians, 
1865, 2d ed 1874) Those belonging to the Reformation period 
are sufficiently well known, particularly Lutliei’s, Calvin’s, and 
Beza’s Of modem English commentaries the most exhaustive is 
that of Dr Lightfoot, already referred to, but those of Ellicott 
(1854), Jowett (1855), and Alford (1857) are also of great value. 
In Germany one of the latest is that of Wieseler ( Qommentar uber 
clen Galatevbnef 1859); and among those who pieceded him in this 
field, Winer {Pauli ad Galatas Epistola lat versa et peipctua anno- 
tatione ittustmta, 1829, 4th ed 1859), TJsteri ( Comm . u d Galater - 
brief, 1883), Ruckert (1883), Olslmusen (1840), De Wette (1845, 
3d ed 1864), Meyer (1861, 5th ed 1870), Hilgenfeld (1852), and , 
Ewakl {Die Sendschreiben des Apostels Paulus ubersctzt wul c?Murt, 
1857) are all worthy of particular mention Wmdischmann’s 
Qommentar (1843) is an able and learned exposition from the 
Roman Catholic point of view See also Holsten {Inhalt u. Gcdan- 
lenganrj dcs Br a d Galatar, 1859), Hofmann {Die hciligc Schnft 
Nauru Testaments xusammenhanrjentl ausqelre/t, I860), Brandes {D 
Ap P Sendschreiben a d Galutcr, 1869), Sanday (vol. ii of Com- 
mentaiy ed. by Bp. Ellicott), and Venn {On the Epistle to the Gala- 
tians, 1878) Much help in the interpretation of the epistle is 
to bo derived from the vanous works on the apostle Paul and the 
apostolic period of church history; also from those on New Testa- 
ment Introduction, such as Hilgenfeld’s {Eml , 1875) and Bleek’s 
{Eml , 1875) (J. S. BL.) 

GAL ATEN - A, a town of Italy, in the province and 
circondario of Lecce, on the road from Otranto to Taranto. 
It still preserves its ancient walls and towers, and possesses 
an interesting Franciscan cburcli and monastery (St 
Catharine’s), founded in the 14th century by Raimondo 
Orsmi del Balzo, prince of Taranto. The frescos with 
which the church is richly decorated are of no small his- 
torical value. For a long time the inhabitants were attached 
to the Greek Church. In 1871 they numbered 7873. 

GALATZ, or G alack, a town and port of Roumania, 
principality of Moldavia, chief town of the district of 
Covurlin, on the left bank of the Danube (there 2000 feet 
wide), between the mouths of the Pruth and Sereth, about 
85 nules from the Sulina mouth of the Danube, and 130 
miles N.E of Bucharest, with which it is connected by 
rail, lat. 45° 26' 12" N., long. 28° 3' E. Galatz is said to 
have got its name from a colony of the same Galatians who 
invaded Asia Minor m 278 b.c., though this seems doubt- 
ful. The town stands on a level plateau, and consists 
of two portions, an old and a new. The former, which 
is nearest to the river, is irregularly and badly built, with 
crooked streets paved with wood, some of them being 
regular sewers. This part of the town is liablo to be flooded, 
and, as in the greater part of Roumania, the sanitary con- 
ditions are bad. The new town, which has rapidly extended 
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during the past few years, is built on the rising ground 
towaids the north-west. It is partly paved, is much more 
open and comfortable than the old town, and contains most 
of the public buildings, consulates, &c. Galatz is now 
to a considerable extent lighted with gas, and some time 
ago a regular system of water-works was commenced to 
supply the town with purified and filtered water. There 
are several Roman Catholic and Greek churches, educa- 
tional institutions, a hospital, a quarantine building, Ac. 
In the church of St Mary is the tomb of Mazeppa, 
said, however, to have been rifled of its contents by the 
Russians. Galatz is the seat of the international com- 
mission instituted by the treaty of Palis, 1856, to insure 
the fiee navigation of the mouths of the Danube; and 
by the treaty of Berlin, 1878, Roumania is to be repre- 
sented on this commission, which exercises its duties 
as far as Galatz independently of all territorial rights. 
Galatz has been a favourite place for crossing the Danube 
with military expeditions since the time of the Roman 
emperors, though during the war of 1877-78 the Russians 
did not adopt it except for parties of reconnaissance. 
There are very few strictly Roumanian industries carried 
on at Galatz. There are several flour-mills, saw-mills, and 
breweries, extensive cooperage works, and soap and candle 
manufactories to a small extent ; light wines aie also made. 
Galatz is an important free port, and shares with Ibraila 
most of the trade of the lower Danube. The navigation of 
the Sulina mouth of the river has so improved that steamers 
of 850 tons can sail up to Galatz. There are French, 
Austrian, Russian, and British steamboat companies that 
carry on a regular trade with Galatz, and attempts have 
been made by the municipality to construct solid stone 
wharfs. For the traffic generally much inconvenience is 
felt from want of adequate quay and warehouse accommoda- 
tion , but now that Roumania is ail independent state, im- 
provements may be made m this and other directions. A 
considerable proportion of ships unload at Sulina and send 
their cargoes up to Galatz in lighters. The river is gene- 
rally frozen over for a few weeks during winter. 

Tlie staple article of export from' Galatz is grain of various kinds, 
of which large quantities aie grown m all the distiicts situated on 
the Danube In 1876 281 sailing ships, 157 steamers, and 873 
lighters, of an aggregate tonnage ol 258,391 tons, cleared from the 
port of Galatz The lighters had a total of 102,564 tons, while 
of tlie remainder 13 sailing ships and 70 steamers of 49,779 tons 
were British. In the same year the principal articles of expoit 
were — wheat, 313,673 qrs ; maize, 423,775 qis. , "barley, 160,443 
qrs , oats, 421,457 qrs. , rye, 107,840 qrs ; flour, 391,667 evt ; 
lir planks, 766,809; "besides considerable quantities of linseed, rape 
seed, beans, and small quantities of millet, wool, hides, cheese, and 
dued prunes. Of wheat 8000 qrs went to Britain and 19,549 to 
Holland; maize, 71,500 qrs to Britain, 21,000 to Malta; rye, 
58,485 qrs. to Holland; barley, 37,847 qrs to Britain, The total 
value of exports from Galatz m 1876 was £1,215,621, being a con- 
siderable increase over 1875 Them does not seem to be any return 
of exports by rail, though Galatz is now connected with the general 
European railway system. The imports for 1876 were valued 
loughly at £1,750,000, among which manufactured goods figured 
at £354,000; sugar, £117,000, coal, £112,000, iron, £80,000; 
caviare, £66,000, oil, £65,000; lice, £58,000; coffee, £32,000, 
leather, £28,000; sacking, £29,000; soap, £26,000. Galatz is to 
cease to be a free port on 13tb January 1880, after winch import 
duties will be imposed. Constant steam communication is main- 
tained betweon Galatz and Constantinople, and regular lines of 
steamers sail fiom London, Liverpool, and Hull. There is a British 
consulate at Galatz The population m 1873 was estimated at 
80,000, if this is correct, it has more than doubled itself m ten 
years , it was only 8000 in 1835. 

GALBA, Servius Stjlpicius (3 33.0.-69 a.l.), a Roman 
emperor. He came of a noble family, being sixth in 
direct descent from the great orator of the same name, 
though unconnected either by birth or adoption with the 
line of the first six Caesars. He owed his elevation to the 
growing power of the praetorians and the discontent of the 
provincials, weary of NeroV* ’'" 1q oin ' 1 
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their independence. As Tacitus justly remarks, tlie death. i 
of Nero divulged that secret of the empire, that emperors | 
could bo made elsewhere than at Rome. From the little j 
we lmow of his earlier years he appears as a young man of 
remarkable gifts and even fascination — a strange contrast 
to his weak and unlovable old age. Iiis biographer, 
Suetonius, relates that both Augustus and Tiberius pro- 
phesied to him his future rise. The story is improbable, 
though in part borne out by Tacitus, and rests on the 
authority of a credulous gossip, who inserts an omen or a 
prodigy at every turn of his hero’s fortunes'; but it helps to 
show, what we learn from other sources, that while still a 
youth he was regarded as one who was capable of great 
things. He resisted the solicitations of the empress 
Agrippina, and refused the rich legacy of Livia Augusta. 
Rising through the various grades of office to the consulship 
m 33 a.d , he acquired a high and well-merited reputation 
both as a general and an administrator in the provinces of 
Gaul, of Africa, and of Spain, which he successively held. 
For the first half of Nero’s reign he lived in retirement, till, 
in 61, the emperor bestowed on Mm the province of 
Iiispania Tarraconensis. 

The first years of his rule wore marked by rigorous dis- 
cipline and strict justice, which sometimes degenerated into 
cruelty. We are told how ho nailed the hand of a cheating 
money-changer to his bench, and how, when a guardian 
who had murdered his ward appealed to his Roman citizen- 
ship, ho allowod him the honour of a higher gallows. It is 
true that during the later period of his administration he 
was indolent and apathetic, whether it was that ho sought 
to elude the jealousy of Nero, or, as is moro probablo, 
felt the growiug infirmities of ago. Yet his caroer, taken 
as a whole, shows the justice of the common judgment, as 
reported by Tacitus, that all would have pronounced him fit 
for empire had he not been emperor indeed. In tho spring 
of 68 Galba was holding an assembly at New Carthage 
when the news reached him of the insurrection in Gaul. The 
appeal of Vindex urging him to assume the championship 
of tho oppressed human race placed Galba in an awkward 
dilemma, and his decision was promptod not so much by 
ambition as by fear of Nero, whom he knew to be plotting 
his death. The fall and suicide of Vindex renowod liis 
hesitation, when tho news that Nymphidius Sabinus, tho 
piofect of tho praetorians, had declared in his favour, and 
by large promisos m his name carried tho troops with him, 
revived liis spirits. Before, ho had only dared to call him- 
self tho minister of tho sonata and Roman people ; ho now 
assumed tlio title of Cicsar, and marched straight for Romo. 

At first he was welcomed by tho senate and the party of 
order, but ho was never popular with tho soldiers or tho 
people, and he soon forfoitod tho regard oven of liis few sup- 
porters. Ho was ruined by his virtuos no less than by 
his vices. To the praetorians who claimed thoir promised 
largess ho replied that ho choso his soldiors and would 
not buy thorn. The mob was disgusted at tho morosonoss 
and niggardliness of a prince who hated all display, and 
rewarded a popular singor with a paltry present of five 
denarii. But the respectable classes had graver causes of 
discontent. They soon found that tho government was 
wholly in tho hands of throe favourites — two of them 
officors, ancl one a froodinan who had followed Galba from 
Spain. Thus tho worst abusos of the last reign were revived, 
without any of its brilliance ancl gaioty. 

Galba was first made aware of the general discontent by 
an outbreak among tho legions of Germany. Ho sought to 
avert the using storm by an act which, if bettor timed and 
performed in a moro popular way, might have savod him. 
Ho adopted as his coadjutor ancl successor Piso Frugi 
Lininiimus, a man in every way worthy of tho honour. Tho 
speech in which ho announced to Piso his election has a 
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genuine ring, and convinces us that his choice was wise and 
patriotic ; but by the populace it was attributed solely to 
fear, and the piaetorrans were indignant at it because un- 
accompanied with the usual donative. "When tlie elements 
of a x evolution are all m tram a leader is not far to seek. 
Salvins Otho, a disappointed candidate for tho office of Piso, 
entered into communication with the discontented prae- 
torians, and was by them adopted as their emperor. Tv\o 
soldiers from the ranks undertook to transfer the empire of 
Rome, and actually transferred it. Galba, on his way to 
meet the rebels, was met by a troop of cavalry and 
butchered near the Lacus Curtius. A common slave severed 
the bald head from the body, and thrusting it inside his 
toga presented the bloody offering to Otho. Thus perished, 
unwept and unpitied, a man who, had he died a proconsul 
instead of an emperor, would have left as fair a fame as any 
Roman of the first century. 

GALBANUM (Hebrew, Ohelbenah\ ; Greek, ^aX/Sain?), a 
gum-resin, believed to bo the product of Ferula galbanijiua, 
Boiss. et. Buhse, and F. rubmcanlis , Bom, indigenous to 
Persia, and perhaps also of other umbelliferous plants. 
From tho stems of these it is said to exude as a milk-whito 
juice, wMch is rendered yellow by exposure to light and air. 
It occurs usually m hard or soft, irregular, more or less 
translucent and shining lumps, composed of agglutinated 
drops or tears, or occasionally in separate tears, ancl is of 
a light-brown, yellowish, or greenish-yellow colour, and has 
a disagreeable bitter taste, a peculiar, somewhat musky 
odour, ancl a specific gravity of 1*212. Exposed to cold, it 
becomes brittle, ancl may bo l educed to powder (Pereira) 
To separate the vegetable ancl other impuritios commonly 
present m it, galbanum is molted at 100° 0., and stramod. 
On analysis 100 parts yield about G5 of rosm soluble in 
ether and alkaline liquids, 20 to 25 of gum, ancl about 7 of 
volatile oil. The last furnishes a colourless crystallizublo 
substance, umbelliferone, C 0 H () O 3 , which may bo recognized 
by its formation of a blue colour with ammonia, destroyed 
by acids. Galbanum oil has boon shown by J. Kaohlor 
(seo Journ. Chem, Abe., xxiv., 1871, p. 258) to contain a 
colourless limpid oil, boiling at ICO 0 to 165° 0., and a blue 
oil, of boiling point 240° to 250° C., varying in quantity with 
* tho temperature of distillation, which is isomeric with oil 
of turpentine, ancl identical with tho oil of Matriairia 
Ckammndla , L. Galbanum is one of the oldest of drugs. 
In Exodus xxx. 34 it is mentioned as a sweet spice, 
to bo usod in tho making of a perfume for tho taber- 
nacle. Hippocrates employed it in medicine, and Pliny 
(Fat. IIist. } xxiv. 13) ascribes to it extraordinary curative 
powers, concluding his account of it with tho assertion that 
“tho very touch of it mixed with oil of spondylium is 
sufficient to kill a serpent.” By Arabian and Persian 
authors it was tonnod barzud, tho plants producing it being 
known as Icinneh.md nafed (Roylo, Man,, of Mat. Alai). 
Avicenna extols tho drug for its emmonagogue, diuretic, and 
various other virtues, ancl as an anticloto “for all poisons.” 
In Chinese writings galbanum, O-yn, is not met with as 
a distinct drug (F. Porter Smith), ft is now administered 
for its antispasmodic, expectorant, and stimulant proporti.es. 
As an antispasmodic it is considered inferior to asafootlda, 
but superior to amraoniacum, which, however, is more effi- 
cacious as an oxpoctorant in asthma. Galbanum ^German, 
Mutterharz) has boon supposed to have a stimulating effect 
upon tho uterus, ancl has been given, combined with salts 
of iron, in amenorrhcea, and also is recommended in hysteria 
and nouralgia accompaniod by utorino affections. Tt is an 
ingredient in tho pilula asafaiidee com.po.vta of pharmacy, 
and in a plaster, emplastrum gedbani , which has boon found 
serviceable in cases of indolent tumours and chronic arthritic 
swellings. Galbanum is imported to some extent from the 
Lovant, but chicily from India, through Bombay, 
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See Waiing, Manual of Practical Therapeutics , 3d ed , 1871, p 
311, Fluckiger and Hanbuiy, Phctr niacographw, p. 285, 1S74, 
Bentley and Trimen, Mcdiunal Plants, No 12S. 

GALE, Theophilus (1628-1678), a distinguished 
divine, was born in 162S at King’s Teigmnouth, m Devon- 
shire, of which place his father was vicar. In 1647 he was 
entered at Magdalen College, Oxford, where he took his 
B.A. degree m 1649, and M.A. m 1652. In 1650 he was 
made fellow and tutor of his college. He remained five 
years at Oxford, discharging actively the duties of tutor, 
and was then appointed to a church at Winchester, After 
the restoration he refused to submit to the Act of Unifor- 
mity, and was ej ected from his parish. In 1 662 he accepted 
the post of tutor to the sons of Lord Wharton, whom he 
accompanied to the college of Caen, in Normandy. He re- 
turned to England m 1665, and spent some years in literary 
work. The latter portion of his life he passed in London 
as assistant to the Rev. J ohn Rowe, a dissenting minister, 
who had charge of an important church in Holborn. Gale 
succeeded Rowe in 1677, and died in the following year. 

His principal work, The Court of the Gentiles, which appeared in 
parts m 1669, 1671, and 1676, is a stiange storehouse of miscellaneous 
philosophical learning. It resembles the Intellectual System of 
Cudvorth, though very infenoi to that work hoth m geneial con- 
struction and m fundamental idea. Gale’s endeavour is to prove 
that the whole philosophy of the Gentiles is a distoited oi mangled 
reproduction ot Biblical tiuths Just as Cudworth referred the 
Domocritean doctrine of atoms to Moses as the original author, so 
Gale tnes to show that the various systems of Greek thought may 
he traced back to Biblical sources Like most of the learned works 
of the 17tli century, the Court of the Gentiles is chaotic and unsys- 
tematic, while its erudition is rendeied almost valueless by the 
complete absence of any critical discrimination. The other writings 
o£ Gale are — The Idea of Jansenism, 1669; Tlieophilus, or a Dis- 
course of the Saint’s Amity with God in Christ, 1671 , Anatomy of 
Infidelity, 1672 , Idea Thcoloyice, 1673 ; PJnlosophia, Generahs, 1676 

GALE, Thomas (1636-1702), an eminent classical 
scholar, was born at Scruton, Yorkshire, in 1636. He was 
educated at Westminster School and at Trinity College, 
Cambridge, of which ho became a fellow. In 1066 ho 
was appointed rcgius professor of Greek, in 1672 head- 
master of St Paul’s School, m 1676 a fellow of the Royal 
Society, and also prebendary of St Paul’s, and m 1697 dcau 
of York. He died at York in 1702. Galo published a 
collection of Opusoula Mylhologica, Elhicct, et Physica, and 
editions of soveral Grook and Latin authors, but Ms famo 
rests chiefly on his collection of old works bearing on early 
Engl ish history, entitled Ilistorice Anglicance Scriptores and 
Historic Eritcinnioa’, 3axoniete } Anglo-JDanicce, Scriptores 
XV. He is the author of the inscription on the London 
Monument in which the Roman Catholics are accused of 
having originated the great fire. 

GALEN, Christoph Bernhard van (1600-1678), 
prince-bishop of Munster, was descended from a noble 
family in Westphalia, and was born 15th October 1600. 
After attending the Jesuit college at Munster, and the 
universities of Cologne, Mainz, Louvain, and Bordeaux, ho 
was engaged in several diplomatic missions. Subsequently 
he became colonel in the army of the elector Ferdinand of 
Bavaria, and took part in campaigns against the French and 
Swiss. On the death of Ferdinand ho was chosen prince- 
bishop of Munster, but scarcely had he succeeded m restor- 
ing the internal prosperity of Ms territories, and freeing 
them from foroigu invaders, when an insurrection arose in 
the city which be was unable completely to subdue till 1661. 
In 1664 he was chosen, along with the margrave Frederick 
of Baden, joint administrator of military affairs of the 
Rhenish alliance in its war against the Turks. After the 
peace that followed the victory of St Gotthard, he concluded 
an alliance with Charles XI. of England against the Nether- 
lands'; bnt through the intervention of Louis XIY. an 
arrangement was made in 1666 by which the king of the 
Netherlands vacated all the territories of Galen, with 


the exception of the town of Borkelo. In 1672, in con- 
junction with France, Galen renewed hostilities against 
the Netherlands, but in the same year suffered a severe 
defeat at Coevorden, and although, along with the French 
general Tnrenne, he afterwards obtained several successes, 
he concluded a peace m 1 67 4, by which he resigned all the 
advantages he had gained, In the following year he 
entered into an alliance with the king of Denmark and the 
elector of Brandenburg against Charles XI. of Sweden, 
and in 1670 capturod Stade, the capital of the cluchy of 
Bremen, after which he took possession of that duchy and 
of several places m the cluchy of Verden. Subsequently he 
became involved in a war with East Friesland, and only- 
consented to evacuate that territory on payment of a large 
sum of money. He died at Ahaus, 19th September 1678. 

The Vie do Chnstophe Bci nard dc Galen, itCqnc de Munster, was 
published at Bouon in 1679, J Ah Alpen’s I)c ida et ictus geshs 
Oh Bern, de Galea appeared at Kocsfeld m 2 vols m 1694, an 
abndgment of this woik at Munstei in 1790, and a moie extended 
abridgment at Ulm m 1804; and Tuekmg’s Gcsclnchte des Stifts 
Munster iinter Galen was published at Munstei in 1865. 

GALEN, or Galenus, Claudius, called Gallien by 
Chaucer and other writers of the Middle Ages, the most 
celebrated of ancient medical writers, was born at Pergamus, 
in Mysia, about 130 a.d. His father Nicon, from whom 
he received Ms early education, is described as remarkable 
both for excellence of natural disposition, and for mental 
culture ; Ms mother, on the other hand, appears to have 
been a second Xanthippe. In 146 Galen commenced the 
study of medicine, and m about his twentieth year he left 
Pergamus for Smyrna, in order to place himself under the 
instruction of the anatomist and physician Pelops, and of 
the peripatetic philosopher Albinus. He subsequently 
visited other cities, and m 158 returned from Alexandria 
to Pergamus. In 164 he went for the first time to Rome. 
There he healed Eudemus, a celebrated peripatetic philo- 
sopher, and other persons of distinction ; and ere long, by 
his learning and unparalleled success as a physician, earned 
for himself the titles of “ Paradoxologus,” the wonder- 
speaker, and e< Paradoxopcous,” the wonder-worker, thereby 
incurring the jealousy and onvy of his fellow-practitioners. 
Leaving Rome in 168, he repaired to his native city, whence 
ho was soon sent for to Aquileia, in Yenetia, by the 
emperors JLucius Ycrus and Marcus Aurelius. In 170 he 
rotumod to Rome with the latter, who, on departing thence 
to conduct the war on the Danube, having with difficulty 
been persuaded to dispense with Ms personal attendance, 
appointed Mm medical guardian of his son Commodus. In 
Rome Galon remained for some years, greatly extending his 
reputation as a physician, ancl writing some of his most 
important treatisos. It would appear that he eventually 
betook Mmself to Pergamus, after spending some time at 
the islan'd of Lemnos, where lie learned the method of 
preparing a certain popular medicine, the “ terra lemma ” 
or “sigillata.” Whether he ever revisited Rome is un- 
certain, as also are the time and place of his death Ac- 
cording to Suidas, he died at the age of seventy, or in the 
year 200, in the reign of Septimius Severus. If, however, 
wo are to trust the testimony of Abul-faraj, one of his 
Arabian biographers, his decease took place in Sicily, when 
he was in his eightieth year. Galen was one of the most 
versatile and accomplished writers of his age. tlcf com- 
posed, it is said, nearly 500 treatises on various subjects, 
including logic, ethics, and grammar. Of the published 
works attributed to him 83 are recognized as genuine, 19 
are of doubtful authenticity, 45 are confessedly spurious, 
19 are fragments, and 15 are notes on the Writings of 
Hippocrates. 

Galen, who in his youth was carefully trained in the 
Stoic philosophy, was an unusually prolific Writer oh logic. 
Of the numerous commentaries and original treatises, a 
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cafcalogue of which is given in his work De Propriis Zibns, 
one only has come down to us, the treatise on Fallacies m 
dictione (jrepl row icara rr)V Xiijiv cro^tcr/xaTwv) Many 
points of logical theory, however, are discussed in his 
medical and scientific writings. His name is perhaps 
best known in the history of logic m connexion with the 
fourth syllogistic figure, the first distinct statement of which 
was ascubed to him by Averroes. There is no evidence 
from Galen’s own works that he did make this addition to 
the doctrines of syllogism, and the remarkable passage 
quoted by M. Minas from a Greek commentator on the 
Analytics, referring the fourth figure to Galen, clearly shows 
that the addition did not, as generally supposed, rest on a 
new principle, but was merely an amplification or alteration 
of the indirect moods of the first figure already noted by 
Theophrastus and the earlier Peiipatetics. 

In 1844 M Minoides Minas published a woik, avowedly 
from a MS with the supeiscription Galenus, entitled 
TaXrjvov Wurayixyrj AiaXeKrucrj. Of this work, which con- 
tains no direct intimation of a fourth figure, and which m 
general exhibits an astonishing mixture of the Aristotelian 
and Stoic logic, Prantl speaks with the bitterest contempt. 
He shows demonstratively that it cannot be regarded as a 
writing of Galen’s, and ascribes it to some one or other of 
the later Greek logicians. A full summary of its contents 
will he found in the 1st vol. of the Geschichte der Logik 
(591-610), and a notice of the logical theories of the true 
Galen in the same work, pp. 55D-577. 

Tliei 3 have been numcious issues of the whole or paits of Galen’s 
woikp, among the editors or illustmtois of which may he mentioned 
Jo Bapt Opizo, N Leonieenus, L Fuchs, A. Lacuna, Ant Musa 
Brassavolus, Aug. Gadaldums, Comad Ge&nei, Sylvius, (Jornauus, 
Joannes Montanus, Joannes Cams, Thomas Linaero, ^Tlieodoio 
Goulaton, Oaspai Hoffman, Bend Cliartier, Haller, and Kuhn Ot 
Latm translations Choulaut mentions one m the 15th and twenty- 
two in the following century. The Greek text was edited at Venice, 
in 1525, 5 vols fol , at Basel, m 1538, 5 vols. fol ; at Paris, with 
Latin version, by Bend Cliartier, m 1639, and in 1679, 13 vols fol ; 
and at Leipsic, m 1821-33, by C. G Kuhn, considered to be the best, 
20 vols 8vo. An epitome m English of the works of Hippocrates 
and Galen, by J. B Coxe, was published at Philadelphia m 1846 

Further details as to the liio and an account of tlio anatomical 
knowledge of Galen will be found m the art. Anatomy, vol i. 
pip. 802-804 See also Bend Charlier’s Life, in Ins edition of 
Galen’s works, N F. J, Eloy, Didionncurc ITistoriquc de la 
Midccine, s. v. “Gallon,” tom. i., 1778 ; F, Adams’s “Commentary” 
in his Medical Works of Paulus AEgvncta, London and Abordeon, 
1834, J Kidd, “ A Cursory Analysis of the Works of Galon, so fai 
as they relate to Anatomy and Physiology,” Trans . Provincial Med. 
and Snrcj Assoc, vi., 1837, pp 299-336 ; 0. Y. Daremberg, Ex- 
position dcs Conuaissuneas da Galicn sur I’Anatomie, la Physiologic, 
ct la Pathologic da Systtma Mrveux (Th&so pour le Doctomt en 
Medecine), Pans, 1841, and J E. Gasquet, “Tlic Practical 
Medicine of Galon and his Tnno,” The British and Foreign Medico- 
Chirurtjical Jlev., vol xi,, 1867, pp. 472-488. 

GALE HA, a city of the United States, the capital of Jo 
Daviess county, Illinois, is situated oil the Fever or Galena 
river, 6 miles above its junction with the Mississippi, and 
on the northern division of the Illinois Central Railroad, 
180 miles W.N.W. of Chicago. The city winds around 
the base of rocky limestone blnifs, which spring rather 
abruptly from the river on both sides, and the stroets riso 
above one another, and are connected by flights of steps. 
It is the commercial depOt of an extensive and fertile dis- 
trict, but owes its prosperity chiefly to the specios of load 
from which it takes its name, and the mines of which sur- 
round it in all directions, underlying, more or loss densely, 
an area of over 1,500,000 acres. In these mines copper is 
also found in combination with the galena. In tho earlier 
years the produce of tho mines found its way by water to 
Sfc Louis, but in 1829 the first load, 3000 lb, was conveyed 
ovorland to Chicago. In 1846 the yield reached its liighost 
point of 50,000,000 lb; in 1852 it was 40,000,000; and 
in 1877 only 3,300,000. This diminution is due to tho 
absonco of tho expensive ajiplianeos necessary for deep 
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mining. Meanwhile zinc ore has been discovered, of which 
12,000,000 K) were mined in 1877. The lumber produce 
is also considerable, averaging 7,000,000 feet annually. 
The principal buildings aie the German-English normal 
school, the high, school, and the building in which are 
included the custom-house and post-office. Galena has an 
iron-foundry, flour-mills, woollen mills, saw and planing 
mills, besides furnaces and manufactories for lead, zinc, cop- 
per, and furniture. Miumg commenced in 1820, and in 1 822 
the United States began to grant leases of the mineral lands. 
The first street was laid out in 1826 , village government 
was legalised in 1837, and a city charter granted in 1839. 
Population in 1850, 6004; in 1860, 8196, and in 1870, 
7019, of whom 2473 weie foreigners 

GALESBURG, a city of the United States, the capital 
of Knox county, Illinois, is situated at the junction of the 
Burlington and Peoria branches of the Chicago, Burling- 
ton, and Quincy Railroad, 163 miles W.S.W. of Chicago, 
and is the centre of a farming district of great fertility. 
It has several extensive manufactories of agricultural im- 
plements, besides carriages and waggons, and also contains 
the machine-shops and car-works of the railroad com- 
pany. It is the seat of two colleges, Knox College (Con- 
gregational), founded in 1841, and Lombard University 
(Universalist), founded in 1852, to both of which female 
students aie admitted. Population in I860, 4953; and 
in 1870, 10,158, of whom 3136 were foieigneis. 

GALIANI, Fekdinando (1728-1787), one of tho most 
celebrated, if not one of the soundest, political economists 
of Italy, was bom at Clueti on the 2d of December 1728. 
For his early education and opportunities of advancement 
in life he was less indebted to his parents than to his 
uncle, Monsignor Colestmo Galium. By his care, and at 
his expense, Galiani received the best education which Naples 
and Rome could then furnish, becoming qualified for an 
ecclesiastical career at a time when a clever abbd might hope 
to fill with profit and reputation important offices in tho 
state as well as in the church. Galiani gave early promiso 
of distinction as an economist, and even more as a wit. At 
the ago of twonty-two ho had produced two works by which 
his name became widely known far beyond the bounds of his 
own Naples. I-Iis taste for economic studies had been 
developed in the society of such men as Gonovosi and 
Intien, and prompted the composition of his Trattato della 
Moneta, in which many aspects of the question of exchange 
are set forth, always with a special reference to tho state of 
confusion then presented by the whole monetary system of 
tho Neapolitan Government. Galiani's famo as a humorist 
dated from tho appearance of the Raccolta in Marie del Boia , 
a work as popular in Italian literary circles during the last 
century as the Rejected Addresses and Bon Gaultier Ballads 
have been in our own. In this volume Galiani parodied 
with oxquisito felicity, in a series of discourses on tlio death 
: of the public hangman, tho stylo of the most pompous and 
pedantic Neapolitan writers of tho day. Galiani’s political 
knowledge and social qualities now pointed lum out to tho 
discriminating eye of Charles III., and his liberal minister 
Tanucci, as one eminently fittod to servo the Government as 
a diplomatist in Franco. He was therefore attached in the 
character of secretary to tho Neapolitan embassy at Paris. 
Tliithor he repaired in 1759, at a time when a change in 
the relations betweon the courts of Paris and Vienna was 
about to cxorciso an influenco on the course of tho Seven 
Years’ War, when tho different Bourbon courts were engaged 
in a common action against the Jesuits, and when economic 
science held a foremost place in the speculations of tho most 
eminent French writers. Galiani is chiefly remembered by 
posterity by the part which ho took in those economic dis- 
cussions. His Dialogues sur les lies, though published after 
his return to Naples, producod on its appearance a great 
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impression, and lias again and again furnished to future 
controversialists arguments more specious than solid against 
the liberty of exporting corn. The criticism of Voltaire, 
that Gal lands volume united the wisdom of Plato and the 
wit of Mohere, will not be accepted as a decisive judgment 
on the merits of the treatise ; but it may be viewed as a 
tolerably fair test of the regard in which it was held by 
Galiaui’s contemporaries. Galiani returned to Naples after 
a ten years’ residence in Paris, where his reputation as a 
wit had long surpassed that of an economist or a statesman. 
Until his death at Naples, on October 30, 1787, he kept up 
WLth his old Parisian friends a correspondence, of which the 
tone on his side can only be compared to the wailmg and 
howling sent forth by Ovid during his banishment to the 
shores of the Euxine. Absence from Paris was with him 
the synonym of social and literary death. 

To tlie common editions of Gahani which are found in great 
public libraries must he added the essay lecently published at 
Naples, U Abate Gahani, by Alberto Maaghien, 1878, and the 
copious extracts fiom his coirespondence with Tanucei, likewise 
published veiy lecently m the new series of Viesseux’s L’Archivto 
Stonco, Florence, 1878. 

GALICIA, m German Gciliden, and in Polish Holies, a 
crown-land of Austria which comprises the old kingdoms of 
Galicia and Lodomeiia, the duchies of Auschwitz and Zator, 
and the grand-duchy of Cracow. Towards the N. and E. 
it has an extensive and irregular frontier conterminous 
with the Russian empire ; in the S.W. ib meets the 
Hungarian territory along the ridge of the Carpathian 
Mountains; its western borders, which are of small ex- 
tent, touch both Austrian and Prussian Silesia; and in 
the S. it is bounded by the province of Bukowina, which 
was separated from it in 1849. As its area is 30,299 
square miles, or more than 10,000 square miles greater than 
that of Bohemia, it is the largest of all the crown-lands of 
Austria. The population in 1869 was 5,418,016, which 
showed an increase since 1857 of 785,150. Of the whole 
2,660,518 were males, and 2,757,498 females. The density 
was greatest in the circles of Biala, Tamow, and Cracow, 
and least m the circle of Radwoma. In 1876 the total 
was 6,000,326. 

About a third of the whole area of Galicia is occupied by 
the Carpathians, and the greater proportion of the remainder 
consists of the terraces by which the mountain system 
gradually sinks down to the great eastern plains of Russia. 
Only a very small district near the Vistula can properly be 
described as lowland. The two most prominent summits 
of the Galician Carpathians are the Babia Gora or 
Women’s Mountain, 5648 feet above the level of the sea, 
and the Waxmundska, 7189. Of the famous massif of 
the Tatra, hardly a fourth is within the Galician bound- 
aries. 

By its rivers Galicia belongs partly to the basin of the 
Baltic and partly to the basin of the Black Sea, The 
Dunajec, the San, and the Premsza, tributaries of the 
Vistula, are the navigable streams of the western region ; 
and the Dniester, which is the principal river of the east, 
is navigable as far as Czartoria. There are few lakes in the 
country except mountain tarns ; but considerable morasses 
exist about the Upper Dniester, the Vistula, and the San, 
and the ponds or clams in the Podohan valleys are estimated 
to, cover an area of 208 square miles. Of the 35 mineral 
springs which can be counted in Galicia, the most fre- 
quented are Konopowka, south of Tarnopol, and Lubian and 
Sklo, west of Lemberg. The last is a good example of the 
intermittent class. The Galician climate is exceedingly 
severe, the range of temperature being nearly 145°. In 
July and August the mean temperature is 66° or 67° 
Fahr. ; in March it is 32° or 33°. Winter is long, and the 
snowfall, which oftens begins in the early part of October, 
is very abundant. At Cracow the annual precipitation is 


about 23 inches, and at Lemberg about 28, Rather more 
than 6 per cent, of the surface of Galicia is unproductive. 
Forests occupy upwards of 4 million acres, but they are so 
badly managed that m some districts straw has to be used 
as fuel; 1,550,128 acres are devoted to pasture, 8,486,35S 
are under tillage, and 3,007,024 are under gardens and 
meadows. Barley, oats, and rye, are the prevailing cereals , 
but wheat, maize, and leguminous plants are also cultivated, 
and hemp, flax, tobacco, and hops are of considerable im- 
portance. In 1873 the whole crop of cereals amounted to 
9,878,563 bushels ; and there were 2,016,326 bushels of 
pulse,and 65,581,331 bushels of potatoes. Inl869 the num- 
ber of horses in the crown-land was 695,610 ; of asses and 
mules, about 2000; of cattle, 2,070,572 , sheep, 966,763; 
goats, 35,825 ; and swine, 734,572. The stocks of bees 
were upwards of 257,490, and the yearly produce of honey 
and wax is about 18,300 and 7166 cwt. respectively. In 
West Galicia there are mines of coal, ironstone, and zinc 
ore ; and in Eastern Galicia a certain quantity of lignite is 
obtained. The iron ore is poor, containing only 10 or 11 
per cent, of metal; and in 1873 the out-put did not exceed 
108,546 cwt. Salt is procured both from mines and from 
salt-springs m sufficient abundance to make it an article of 
'export to Russia. The great factory at Kalusz for the 
making of potash was closed m 1875, the company having 
failed ; and the exploitation of the rich petroleum springs 
of East Galicia languishes for lack of capital. Cracow is 
the centre of the iron manufacture, but it is of compara- 
tively small development. Tile works are very numerous ; 
stoneware is produced in a few establishments; and the 
glass works number about 15. In 1874 there were 237 
breweries, 598 distilleries, and 3746 mills, — no fewer than 
3524 of the mills being driven by water and 172 by wind. 
Cigars are manufactured at Mouasteryska and Winniki, 
Cracow, Jupielnica, and Zablotow. The textile industries 
are for the most part very slightly developed, but the linen 
trade employs 11,255 looms. Railway traffic is rapidly 
increasing. There is a large transit trade down the river 
Dniester to Russia by means of light boats built at 
Zuravero, Halicz, Marianpol, &c., which are usually broken 
up for firewood when they reach Odessa ; and all the 
navigable streams, both north and south, are used for the 
transport of wood from the forests. Large quantities of 
Galician timber thus find their way to Dantzic, Stettin, 
Hamburg, and Berlin. The country is divided into the 
eight districts of Lemberg, Zloczow, Tarnopol, Stanislawow, 
Sambor, Przemysl, Tarnow, and Cracow, which altogether 
comprise 74 administrative circles. There are in all 83 
towns, 230 market villages, and 11,000 hamlets, the most 
populous places being Lemberg, 87,109; Cracow, 49,835 ; 
Tarnow, 21,779; Tarnopol, 20,087; Brody, 18,890; 
Kolomiya, 17,679; Drohibiez, 16,888; Przemysl, 15,185 ; 
Stamslau, 14,479; Sambor, 11,749, Jaroslau, 11,166, 
Rzesznow, 10,090 ; and Smatyn, 10,305. The chief town 
is Lemberg, which is the seat of the royal imperial lieuten- 
ancy or K. K. Statthalterei. According to the laws of 
1861 the diet of Galicia consists of the three archbishops 
(those of the Roman Catholic, the Greek Catholic, and 
Armenian Catholic Churches), the three Roman Catholic 
bishops, the rectors of the universities of Lemberg and 
Cracow, 44 representatives of the larger landowners, 4 
representatives of the capital, 3 representatives of the 
chambers of trade and industry, 16 from the towns and 
industrial centres, and 74 from the rural communes. Sixty- 
three members are sent to the imperial diet, of whom 20 
represent the landowners, 13 the towns, 27 the rural com- 
munes, and 3 the chambers of trade, &c. The two principal 
nationalities in Galicia are the Poles and the RutheniaUs — 
the former predominating in the west and the latter in the 
east. The Poles who inhabit the Carpathians are distin.- 
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guished as Goralians (from gor, a mountain), and those of 
the lower regions as Maaures and Cracoviaks. The 
Ruthenian highlanders bear the name of Hnzulians. 

Galicia (or Halier) took its n^e along vitli the lieiglihounng 
puncipahty of Lodunxeua (or Yladmui) m the cum so ol tlio 12tli 
eentury— the seat of the ruling dynasty being Halicz or Hahtcli, a 
town m the piesent distuot of Stanislawow at the confluence of the 
Lukev with the Dniester Disjmtes between the Galician and 
Lodomemn houses led to the interference of the king of Hungary, 
Bela III., who in 1190 assumed the title of Hex Gfaluticc, and 
appointed his son. Andreas lieutenant of the kingdom. Polish, 
assistance, however, enabled Vladimir the former possessor to expel 
Andreas, and in 1198 Roman, prince of Lodomeria, made himself 
mastei of Galicia also. On Ins death m 1205 the struggle between 
Poland and Hungary foi supremacy m the country was resumed; 
but m 1215 it was ananged that Daniel, son of Roman, should he 
invested with Lodomeru, and Koloman^ son of the Hungarian 
with Galicia. Jvolomaii, however, was expelled l>y Mstislafl oi 
Novgorod, and m his turn Andieas, Mstislaifs nominee, was 
expelled by Daniel of Lodomena, a poweiful prince, who by a 
flexible policy succeeded in maintaining his position Though m 
1235 he had recognized the overlordship of Hungary, yet, when, 
he found himself hard pressed by the Mongolian general Batu, he 
called m the assistance of Innocent IV. and accepted the clown of 
Galicia from tiie hands of a papal legate , and again, when Inno- 
cent disappointed Ms expectation, he returned to Ins former con- 
nexion with the Greek Church. On the extinction of his line in 
1310 Casimir III. of Poland incorporated Galicia and Lembeig; on 
Casimir’s death in 1377 Louis the Great of Hungary, m accordance 
with pievious tieaties, became lung of Poland, Galicia, and Lodo- 
meria; and in 1382, by the mairiage of Louis’s daughter with 
Ladislans II., Galicia, which he had regarded as part ot lus Hun- 
garian lather than of his Polish possessions, became definitively 
assigned to Poland On the hist partition of Poland, m 1772, the 
kingdom of Galicia and Lodomena came to Austria, and to this "was 
added the district of New or West Galicia in 1795 ; but at tlio 
peace of Vienna m 1809 West Galicia and Cracow w eie siuiendemd 
to the giand-ducliy of Warsaw, and in 1810 pm t of East Galicia, in- 
cluding Tamojtol, was made over to Russia. Tins lutlei portion was 
recove led by Austria at the peace ol‘ Paris, and the former came 
back on tlio suppression of the independence of* Cracow m lSid 
Within the short period since 1860 gioat advances have been made 
m many ways m the development of the natural resources of tlio 
country and in tlio education of tlio people ; and the general 
piosperity of the kingdom is evidenced by the rapid growth of 
seveial of its larger towns 

See Ml do Llhrnljucli, “ DuseuptHm tin liassin do la Uullele ct do la rnttolio,” 
in Mcmnucs tin la imM f/do/ot/n/iM da France, tome i, mem iv., 1833-81, 
Sdtmi'des, Oeo/jr.-ilatut Uebermhl Gahziens, Lcmlieiff, 1800, Lipy, Verhclus- 
wul Ilaiult’h verbal tn i <, te Galiznw, Pi ague, 1870; Zehllcke, “lUo polifc und 
socmlwi Zustaude OiiUzu-ns,” in Un* ere Ml, 1870, “Die UuUienor m Oulizimi,” 
in Dm Wo hut, 1870, Pilnt, Statist MUtheit Uher dm herhutlm^e Ouhsuw, 
Lemliour, 1871, Ortmpertnrium tin Konujrtnahi Galium vnti Loihmimra 
(olllcial), Vienna, 1871; Zclioke, “ Diu doutsehen Ivolonien in GiiHrien," in In 
jWid'ji Reich, 1870; Hull) in Juhrbeneht tier K. Geal Jlemhs-Snstalt , 1870, 
“OiilituimtsehiiUo in Galiamin, ” in Dm Mis! ami, 1870 KomuikuMo Hkeieliea 
of (ialunnn life Irnvn lnion given by Saelim -Mastnh, whoso woilss are well known, 
lu franco and Gomiuiy. A rich litciaturo on tlm Buliji'cf. exists in Polish. 

GALIOIA (Galltocia or Oallcecia, KaAAawua, KaAtwiaa), 
an ancient kingdom, couiitsliip, or provinco in tbo 3ST.W. 
angle of Spain, now divided into the provinces of Coruna, 
Inigo, Orouse, aud Pontovedra, lies between 41° 5T and 43° 
AT N. lat., 0° 50' and 9° 1C 7 W Jong., and is bounded on 
tbo 1ST. and W. by tbo Bay of Biscay and tbo Atlantic, on 
tbo S. by tbo Portuguese provinces of Eutro Douro e Minho 
and Traz os Montes, and on tbo E, by Leon and tbo 
Asturias. Tbo greatest longtb is about 125 miles, greatest 
broadtb 115 miles; area, 11,222 square miles ; population 
(1867), 1,937,792. Galicia is travorsod from E. to W. by 
a continuation of tbo groat Pyrenean and Cantabrian chain ; 
and its surface is further broken by two spars from that 
system, which, running in a south-westerly direction, en- 
close the basin of the Mino. Tbo average elevation of tbo 
province is considerable, and tbo maximum height (6593 
feet) is reached in tlio Pena Trovinca on tbo cast border of 
Orcnsti. Tbo principal river is tlio Mino (Portuguese, 
Mink) ; Latin Minim ; so named, it is said, from the 
minium or vermilion found in its bed), which, rising near 
Moiutohi'do, within 20 miles of the northern coast, after a 
course of 170 miles in a south and south-west direction, 
outers tbo Atlantic near tbo port of La Guardhu It is 
navigable by small vessel. 1 .* on the lower part of its course. 
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Of tbo numerous affluents of the Mino, the most important 
aie— on the left the Sil, which rises among the lofty moun- 
tains between Leon and Asturias, and on the right the Tea, 
which rises on the eastern flank of Monte Fano. Among 
other rivers having a westerly direction may bo mentioned 
the Tatnbre, the Ulla, and the Lerez or Ler, which fall into 
the Atlantic by estuaries or ricts called respectively Ria 
Muros y Moya, Pda Arosa, and Ria Pontevedra. The rivers 
of tbo northern versant, such as the Eume, the Jnvia, and 
the Mero, are, like those of tbo Asturias, for the most part 
short, rapid, and subject to violent floods. The coast-line 
of Galicia, extending to about 240 miles, is everywhere bold 
and deeply indented, presenting a large number of secuie 
harbours, in this respect foimmg a marked contrast to the 
neighbouring province. The Eo, which bounds Galicia on 
the east,’ has a deep estuary, the Rivadeo, which offeis a 
safe and commodious anchorage m 3 fathoms water at ebb- 
tide. Further to the west is Vivero Bay, 1 mile wide and 
3 in length, affording good anchorage throughout, with from 
6 to (8 fathoms of watei. The Ria del Varquero y Vares 
is of a similar character; while the harbour of Feirol (see 
Feiirol) ranks among the best m Europe. On the opposite 
side of Betanzos Bay (the /reyas Atju/>Jv or Portus Magnus of 
the ancients) is the great port of Coruna (see Corunna). 
The principal port on the western coast of Galicia is that 
formed by the deep and sheltered bay of Vigo, which is 
navigable for vessels of 500 tons to a distance of 16 miles 
from the ocean; but there aro also good roadsteads at 
Corcubion under Capo Fmistorrc, at Mann, and at Carril. 
The climate of tho Galician coast is mild and equable, bat 
tho intonor, owing to tho great elevation (tho town of 
Lugo is upwards of 1900 feet above the sea level), has 
a wide rango of temperature. Tho rainfall is exceptionally 
laigo, aud snow lies on some of tho loftier olo rations for a 
considerable portion of tho year. The soil is on the whole 
fertile, and tho produco very varied. A considerable 
quantity of timber is grown on the high lands, and tho nob 
valley pastures support largo herds of cattle, while tho 
abundance of oak and chestnut favours tho roaring of 
swine. In tlio lowland districts good crops of maize, whoat, 
barley, oats, and rye, as well as of turnips and potatoes, aro 
obtained. Tho fruit also is of excellent quality and in great 
variety, although tho culture of tho vine is limited to some 
of the warmer valloys in the southern districts. Tho 
dohesaaor moorlands abound in game, and fish are plentiful 
in all the streams. Tho minoral resources of tho province, 
which aro considerable, wero fknown to some extent to the 
aiicionts. Strabo speaks of its gold and tin, and Pliny 
mentions tho gemma Gallaica. Mines of lead, tin, copper, 
and iron pyrites continue to bo \vi ought, though under 
considerable disadvantages, and chiefly by foreign, capitalists. 
Galicia is also remarkable for tho number of its sulphur and 
other warm springs, tho most important of which are those 
at Lugo and thoso from which Orenso is said to take its 
namo (Aquso urentes). 

Etknologically the Galicians (Gallegos) ate allied to tho 
Portuguoso, whom they roscmblo in dialoci, in appearance, 
and in habits more than tlio othor inhabitants of the 
peninsula. Tho men are well known all over Spain, and 
also in Portugal, as hardy, honest, and industrious, but for 
tho most part somewhat unskilled, labourers ; indeed tho 
word Gallcgo has come to be almost a synonym in Madrid 
for a “hewer of wood and drawer of water.” Agriculture 
ongages tho greater part of tho resident population, both 
male and female ; other industries aro little developed, and 
the fisheries are not oxtonsive. There are a few linen aud 
cotton factories in the larger towns. Tho principal exports 
aro live cattle, preserved meats, eggs, bones, minoral ore, 
fish oil, salt fish (especially sardines), chestnuts and other 
nuts, grain (especially maize), and potatoes. The first-men- 



fcioned item is the most considerable; the exports to 
England from Coruna alone having mounted m 1875 to 
17,000 head, at an average value of £15. The chief im- 
ports are coal, iron, tobacco, and manufactured goods. 
Apait from the few carreteias reales or royal roads, which 
are, as elsewhere in the Peninsula, unexceptionable, the 
means of internal communication m Galicia are decidedly 
defective. The only railways are those betwixt Lugo and 
Coruna (61 miles), and betwixt Santiago and Caml (24} 
miles). Another line, from Vigo to Orense, has been in 
course of construction for sometime, audit is also proposed 
to connect Lugo with Astorga. Galicia has 10 cities and 
115 towns. The capital is Santiago, which is also an arch- 
bishopric, with a population of 29,000. Lugo, Tuy, Mon- 
douedo, Orense, are also episcopal sees. The largest dty is 
Coruna, the seat of the audieneia (population about 40,000). 
The others are Ferrol, Vigo, Betanzos, and Pontevedra. 

Gallfiecia, the country of the CaUaiei or Gallaiei, seems to have 
heen very imperfectly known to the earlier geogiaphers. Accord- 
ing to Eratosthenes the entire population of the peninsula weie at 
one time called Galatce The region piopeily called by their name, 
bounded on the S by the Douro and on the E. by the Navia, was 
fust entered by the liomau legions under Deems Junius Brutus m 
137-6 n o (Livy, lv., lvi., JSpit ) ; hut the final subjugation cannot 
be placed earlier than the time of Augustus. Under the Automnes, 
possibly even under Hadiun, Galliecia aucl Asturn weie erected 
into a separate Piovmcia Ccesans, having heen regarded previously 
as merely a poition of Lusitania On the partition of Spam, which 
followed the successful invasions of the Suevians, Alans, and Van- 
dals, Gallaicia fell to the lot of the fust-named (411 a.d ). After an 
independent subsistence of nearly 200 years, the Suevian kingdom 
was annexed to the Visigotluc dominions undei Leovigild in 590 
In 713 it was occupied by the Moors, who in turn were driven out 
of it about the year 734 by Alphonso I. of Astnuas and his brother 
Froela During the 9th and 10th centuries it was the subject of 
dispute between more than one count of Galicia and the suzeiam, 
and its coasts were repeatedly ravaged by the Norsemen. When 
Feidmand I divided his kingdom among his sons m 1063, Galicia 
was the portion allotted to Garcia, the youngest of the thiee Ten 
years afterwaids it was foieibly leannexed by Garcia’s brother 
Alphonso, and thenceforward it remained an integral part of the 
kingdom of Castile oi of Leon The honorary title of count of 
Galicia has frequently been borne by youngei sons of the Spanish 
sovereign In the patriotic struggles ol 1808 the junta of Galicia 
took an important part, For adnumstiative purposes the ancient 
province has since 1833 been divided into foui, namely, Coiuna, 
Lugo, Orense, and Pontevedra. 

GALILEE (VaXiXata, W?J), tlio most northerly of the 
three provinces into which Palestine was at the Roman 
period divided, was bounded on the E. by the Jordan, on 
the S. by Samaria, on the W. by the Mediterranean, on the 
3ST.W. by Phoenicia, and on the N. by the Leontes, the 
extreme length being about 60 miles, the extreme breadth 
30, and the area 1000 square miles. The Galilee thus 
defined, however, though doubtless the Galilee of Herod’s 
tetrareliy and of later centuries, was hardly that of ordinary 
parlance at the beginning of the Christian era. Josephus 
himself, while substantially giving these boundaries (B, J., 
iii 3, 1, and elsewhere), yet incidontally in one place speaks 
of Upper Galilee as constituting the whole of Galilee proper 
(Ant xx. 6, 1), and elsewhere m giving Xaloth (Iksfil) and 
Dabaratta (Deburiok) as boundary towns, seems to exclude 
from Galilee the plain of Esdraelon. In the early period 
of the history of Israel, the word or moaning a 
circle, was hardly a proper name at all, but was applied to 
several districts with considerable generality. Thus in 
Josh. xiii. 2 and Joel iv. 4 reference is made to the 
“ borders ” or “ coasts ” (Goliloth) of the Philistines. In 
Josh. xxii. 10, 11, however, the “ Geliloth ” of Jordan 
means the plain of Jordan referred to in Ezekiel xlvii. 8 as 
“ the eastern Gelilah ” (compare Josh, xviii. 7); while in 
Josh. xx. 7, xxi. 32, hag-Galil denotes the north portion 
of the territory of Naphtali westward of Merom, where 
Kadesb, one of the six cities of refuge, lay. Here were 
situated the twenty “ worthless” cities which Solomon gave 


to Hiram (1 Kings ix. 11 , 2 Chr. viii. 2) ; and here, not- 
withstanding the conquests made successively by Joshua, 
seveial of the judges, David, and Solomon, the population 
seems to have retained a prevailingly ethnic chaiacter; 
for even in Isaiah’s time “the land of Zebulun and 
the laud of Naphtali ” is called “ Galilee of the Gen- 
tiles” (Isa. ix. 1). Alter the deportation by Tiglatk Pileser 
(3 Kings xv. 29), m which it is to be presumed that chiefly 
Israelites were earned away, this ethnic character would 
most probably be intensified and extended rather than 
diminished either m area or in amount , and already in the 
tune of the Maccabees, accordingly, we find the word appar- 
ently used m a considerably wiclei sense than in earlier 
times (1 Mace v. 14, 15, x 30; cf, Tob. i. 2) The later 
extension of the designation cannot be more particularly 
traced, but we know with considerable exactness what the 
limits were at the time oi the Talmudists. The southern 
boundary was defined by the towns of Bethshean (Beisfin), 
Ginsea (Jenin), Caphar Utheni (Kefr Adfin), and by the 
ridge of Carmel; on the east the Jordan formed the limit; 
while on tlio west and north the line ran from Carmel to 
Accho (Akka), and thence ascended eastwards by a great 
valley just south of Achzib (ez Zib) extending 8 miles, past 
Kabartha (el Kfibry), Gathin (J’athfin), and Beth Zamta 
(Zueinita), to Gelila (Jelil), where it turned north near 
M’alia, probably the Molloth which Josephus notices as on 
his boundary (B. J., iii. 3, 1). From Melloth it ran 12 
miles north to Kauia and Aiya (probably Kfinah and ’Aiya), 
and then appears to have run east along a high ridge by 
Beni and Tirii (Bends and Tlreh), and thence, after a 
course of 5 miles, it trended noith-east by TLfm (Tibnin), 
Sifneta (Safed el Battikh), Ailskitba (’AtsMtb), and Aulam 
(Almon), arriving thus at the deep gorge of the Leontes. 
Turning east it passed Migdol Kherub (el Khurbeh) and the 
“hollow of Ayun” (Merj ’AyCm), past Takra (unknown) 
to Tortalga (“ the snowy mountain,” or Hermon), and to 
Kisrln and the bounds of Iitir — that is, to Gsesarea Philippi 
(now B&nias), and thus to beyond Jordan. The boundary 
between Upper and Lower Galilee was natural, being marked 
on the east by the town of Caphar Hananya (Kefr ’Anan), 
situated at tlio foot of the high ridge which formed the 
actual line ; Beraobe, on the samo boundary (Josephus, B. 
J., iii. 3, 1), is not as yet known. 

Lower Galilee , — The whole of Galileo presents country 
more or less disturbed by volcanic action. In the lower 
division the hills are all tilted up towards the east, and 
broad streams of lava have flowed over the plateau above 
the sea of Galilee. In this district the highest hills are only 
about 1800 feet above the sea. The ridge of Nazareth rises 
north of the great plain of Esdraelon, and north of this again 
is the fertile basin of the Buttauf, separated from the sea- 
coast plains by low hills. East of the Buttauf extends the 
basaltic plateau called el Ahma (“the inaccessible”), rising 
1700 feet above the sea of Galilee. North of the Buttauf 
is a confused hill country, the spurs falling towards a broad 
valley which lies at tbo foot of the mountains of Upper 
Galilee. This broad valley, running westwards to the coast, 
is the old boundary of Zebulun — the valley of Jiphtkah-el 
(Josh. xix. 14). The great plain of Esdraelon is of trian- 
gular form, bounded by Gilboa on the east and by the ridge 
which runs to Carmel on the west. It is 14 miles long 
from Jenin to the Nazareth hills, and has a mean measure- 
ment of 9 miles east and west. It rises 200 feet above the 
sea, the hills on both sides being some 1500 feet higher. 
The whole drainage is collected by the Kishon, which runs 
through a narrow gorge at the north-west corner of the 
plain, descending beside the ridge of Carmel to the sea, 
The broad valley of Jezreel on the east, descending towards 
the Jordan valley, forms the gate by which Palestine is 
entered from beyond Jordan. Mount Tabor Stands isolated 
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in the plain at the north-east corner, and rather farther 
south the conical hill called Neby Duby rises between Tabor 
and Crilboa. The whole of Lower Galilee is well wateied 
The Kishon is fed by springs from near Tabor and from a 
copious stream from the west side of the plain of Esdraelon. 
North-west of Nazareth is Wady el Melek, an open valley 
full of springs. The river Beius, just south of Acre, rising 
m the sea-coast marshes, drams the whole valley of Jiphthah- 
el. On the east the broad valley of Jezreel is full of 
magnificent springs, many of which are thermal. The 
plains of Esdraelon, and the Buttauf, and the plateau of el 
Ahma, are all remarkable for the rich basaltic soil which 
covers them, in which corn, cotton, maize, sesame, tobacco, 
millet, and various kinds of vegetable are grown, while 
indigo and sugar-cane were cultivated in former times. The 
Nazareth hills and Gilboa are bare and white, but west of 
Nazareth is a fine oak wood, and another thick wood 
spreads over the northern slopes of Tabor. The hills west 
of the great plain are partly of bare white chalk, partly 
covered with dense thickets. The mountains north of the 
Buttauf are rugged and covered with scrub, except near the 
villages, where fine olive groves exist. The principal places 
of importance in Lower Galilee are Nazareth (10,000 
inhabitants), Sepphoris (now Seffurieh), a large village 
standing above the Buttauf on the spurs of the southern hills, 
and Jenin (Eu Gannim), a flourishing village, with a palm 
garden (3000 inhabitants). The ancient capital, Jezreel 
(Zerin), is now a miserable village on a precipitous spur of 
Gilboa; north of this are the small mud hamlets, Solam 
(Shuneru), Endfir (Endor), Nein (Nain) ; on the west side 
of the plain is the ruin of Lejjun (the Legio of the 4th 
century, which was then a place of importance) In the 
hills north of the Buttauf is Jefd.t, situated on a steep hill- 
top, and representing the Jotapata defended by Josephus. 
Kefr Kenna, now a flourishing Christian village at the foot 
of the Nazareth hills, south of the Buttauf, represents the 
probable site of Cana of Galilee, and the ruin Kana, on the 
north side of the same plain, represents the site pointed out 
to the pilgrims of the 12th and 13th centuries. 

Upper Galilee . — The mountains are tilted up towards the 
sea of Galilee, and the drainage of the district is towards 
the north-west. On the south the rocky range of Jebel 
Jermflk rises to 4000 feet above the sea ; on the east a 
narrow lidge 2800 feet high forms the watershed, with 
steep eastern slopes falling towards Jordan. Immediately 
west of the watershed are two small plateaus, covered with 
basaltic debris, near el Jish and Kades. On the west are 
rugged mountains with deep intricate valleys The main 
drains of the country are — first, WMy el’Ayun, rising north 
of Jebel J ermiik, and running north-west as an open valley, 
and secondly, Wady el Ahj&r, a rugged precipitous gorge 
running north to join the Leonfces. The district is well 
provided with springs throughout, and the valleys are full 
of water in the spring time. Though rocky and difficult, 
Upper Galilee is not barren, the soil of the plateaus is rich, 
and the vine flourishes in the higher hills, especially in the 
neighbourhood of Kefr Birim. The principal town is Safed, 
perched on a white mountain 2700 feet above the sea. It 
has a population of about 9000, including Jews, Christians, 
and Moslems. It is one of the four sacred cities m Pales- 
tine revered by the Jews, to which nationality the majority 
of the inhabitants belong. Among the smaller towns we 
may notice Meirun, near Safed, a place also much re- 
vered by the Jews as containing the tombs of Hillel, 
Shammai, and Simon bar J ochai. A yearly festival of most 
curious character is here celebrated in honour of these rabbis. 
The site of Hazor, one of the chief towns of Galilee in 
Bible times, has also been lately recovered. It was situated, 
according to Josephus, above the Lake Semechonitis (Bahr 
el Hfileh), and the name Hudireh, identical with the Hebrew 


Hazor, has been found by the survey party in 1877 apply- 
ing to a mountain and plain, near an ancient rum, in the 
required position. The little village of Kades represents 
the once important town of Kadesh Naphtali (Josh xix. 
37). The rums are here extensive and interesting, but 
belong apparently to the Greek period. 

The population of Galilee is mixed. In Lower Galilee, 
the peasants are principally Moslem, with a sprinkling of 
Greek Christians round Nazareth, which is a Christian 
town. In Upper Galilee, however, there is a mixture of 
Jews and Maronites, Druses and Moslems (natives or 
Algeune settlers), while the slopes above the Jordan are 
inhabited by wandering Arabs The Jews are engaged in 
trade, and the Christians, Druses, and Moslems m agricul- 
ture ; and the Arabs are an entirely pastoral people 

The principal products of the country are coni, wine, oil, 
and soap (from the olives), with every species of pulse and 
gourd. 

The antiquities of Galilee include cromlechs and mde 
stone monuments, rock-cut tombs, and wine-presses, with 
numerous remains of Byzantine monastenes and fine 
churches of the time of the crusades. There are also re- 
mains of Greek architecture m various places, but the most 
interesting buildings aie the ancient synagogues. These have 
not been found in other parts of Palestine, but in Galilee 
eleven examples are now known They are rectangular, with 
the door to the south, and three rows of columns forming 
four aisles east and west. The architecture is a peculiar and 
debased imitation of classic style, attributed by architects 
to the 2d century of our era. The builder of the examples 
at Kefr Birim, el Jish, and Meirdn is known to have been 
the famous Simeon bar Jochai, who lived about 150 ad , 
and built 24 synagogues in Galilee. The similarity of style 
renders it probable that the other examples at Tell Hum, 
Kei&zeh, Nebartem, Umm el 'Amed, and Sufsaf were also 
his work Both at el Jish and at Kefr Birim there are two 
synagogues, large and small. At Irbicl, above Tiberias, is 
another synagogue of rather different character, which is 
said to have been built by Rabbi Nitai. Traces of syna- 
gogues have also been found on Carmel, and at Tireh, west 
of Nazareth. It is curious to find the representation of 
various animals in relief on the lintels of these buildings. 
Hebrew inscriptions also occur, and the carved work of the 
cornices and capitals is very rich. These synagogues were 
erected at a time when the Galilean Jews were flourishing 
under the Roman empire, and when Tiberias was the central 
seat of Jewish learning and of the Sanhedrin 

In the 12th century Galilee was the outpost of the Chris- 
tian kingdom of Jerusalem, and its borders were strongly 
protected by fortresses, the magnificent remains of which 
still crown the most important strategical points. Toron 
(now Tibnin) was built m 1104, the first fortress erected by 
the crusaders, and standing on the summit of the mountains 
of Upper Galilee. Beauvoir (Kaukab, built in 1182) stood 
on a precipice above Jordan south-west of the Sea of Galilee, 
and guarded the advance by the valley of Jezreel; and about 
the same time Chateau Neuf (Hunln) was erected above the 
Hfileh lake. Belfort (esh Shukif), on the north bank of 
the Leontes, the finest and most important, dates somewhat 
earlier; and Montfort (Kalat el Kurn) stood on a narrow 
spur north-east of Acre, completing the chain of frontier 
fortresses. The town of B&nias, with its castle, formed also 
a strong outpost against Damascus, and was the scene, m 
common with the other strongholds, of many desperate 
encouaters between Moslems and Christians Lower Galilee 
was the last remaining portion of the Holy Land held by the 
Christians. In 1250 the knights of the Teutonic order 
owned lands extending round Acre as far east as the Sea of 
Galilee, and including Safed. These possessions were lost 
m 1291, on the fall of Acre. (c. k. cA 
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GALILEE, The Sea of, with its surrounding shores, de- 
serves a more special description than that given of the rest 
of the district, as being the part of Palestine which most 
interests modem students and travellers. The lake was 
also called the Sea of Chinnereth or Chinneroth, and the 
Lake of Gennesaret or Tiberias ; and by Pliny it is said to 
have been once called Lake of Tu riches?. In form it is pear- 



Mediterranean. The water is fresh and clear, and large 
shoals of fish abound in it. The formation of the lake basin 
occurred later than the Chalk period, and was due to a 
subsidence of the strata, which appears to have been sud- 
den and violent, and probably accompanied by extensive 
volcanic eruptions from three centres east, west, and north 
of the lake. The district has always been liable to volcanic 
disturbance and to earthquakes. In 1837 Safed and 
Tiberias were destroyed by earthquake, and the tempera- 
ture of the hot springs round the lake was then observed to 
rise considerably for a time. 

The Sea of Galilee is best seen from the top of the 
western precipices, and presents a desolate appearance. On 
the north the hills rise gradually from the shore, which is 
fringed with oleander bushes and iudented with small bays. 
The ground is here covered with black basalt. On the 
west the plateau of el Ahma terminates in precipices 1700 
feet above the lake, and over these the black rocky tops 
called “ the Horns of Hattin ” are conspicuous objects. On 
the south is a broad valley through which the Jordan flows. 
On the east are furrowed and rugged slopes, rising to the 
great plateau of the Jaulan (Gaulonitis). The Jordan 
enters the lake through a narrow gorge between lower hills. 
A marshy plain, 2| miles long and 1J- broad, called el 
Batihah, exists immediately east of the Jordan inlet 
There is also on the west side of the lake a small plain 
called el Ghuweir, formed by the junction of three large 
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valleys. It measures 3 j miles along the shore, and is 1 mile 
wide. This plain, naturally fertile, but now almost uncul- 
tivated, is recognized to be the plain of Gennesareth, 
described by Josephus (B. J., iii. 10, 8). The shores of the 
lake are of fine shingle. On the east the hills approach in 
one place within 40 feet of the water, but there is generally 
a width of about f of a mile from the hills to the beach. 
On the west the flat ground at the foot of the hills has an 
average width of about 200 yards. A few scattered palms 
dot the western shores, and a palm grove is to he found near 
Kefr Harib on the south-east. Thermal springs are found 
on each side of the lake, with an average temperature of 
about 80° Fahr. The hot baths south of Tiberias include 
seven springs, the largest of which has a temperature of 
137° Fahr. The plain of Gennesareth, with its environs, 
is the best watered part of the lake-basin. 'North of this 
plain are the five springs of et Tabghah, the largest of which 
was enclosed about a century ago by Aly, son of Dhahr 
el ’Amr, in an octagonal reservoir, and the water led off by 
an aqueduct 52 feet above the lake. The Tabghah springs, 
though abundant, are warm and brackish. At the north 
end of the plain is ’Ain et Tineh (“spring of the fig-tree ”), 
also a brackish spring with a good stream ; south of the 
plain is ’Ain el B&rdeh (“the cold spring”), which is 
sweet, but scarcely lower in temperature than the others. 
The most important spring remains still to be noticed, 
namely, ’Ain el Madawerah (“ the round spring ”), situated 
1 mile from the south end of the plain and half a mile from 
the shore. The water rises in a circular well 32 feet in 
diameter, aud is clear and sweet, with a temperature of 73° 
Fahr. The bottom is of loose sand, and the fish called 
coracinus by Josephus (B, J., iii. 10, 8) is here found in 
abundance. Dr Tristram was the first explorer to identify 
this fish, and points out that it could not exist in the other 
springs. We are thus able to identify the “round spring” 
with the fountain of Capharnaum, which, according to 
Josephus, watered the plain of Gennesareth. 

The principal sites of interest round the lake may be 
enumerated from north to west and from south to east. 
Kerazeh, the undoubted site of Chorazin, stands on a rocky 
spur 900 feet above the lake, 2 miles north of the shore. 
Foundations and scattered stones cover the slopes and the 
flat valley below. On the west is a rugged gorge. In the 
middle of the ruins are the remains of a synagogue of richly 
ornamental style built of black basalt. A small spring 
occurs on the north. Tell Hlim is an important ruin on the 
shore south of the last mentioned site. The remains consist 
of foundations and scattered stones (which in spring are 
I concealed by gigantic thistles) extending about half a mile 
| along the shore. The foundations- of a fine synagogue, 

| measuring 75 feet by 57, and built in white limestone, have 
been excavated. A conspicuous building has been erected 
close to the water, from the fragments of the Tell Hum syna- 
gogue. Since the 4th century Tell Hum has been pointed 
out by all the Christian writers as the site of Capernaum, but 
the fatal objections to such an identification are — (l) the 
great distance from the fountain of Capharnaum, and (2) the 
fact that Jewish tradition preserves another site. The ruins 
at Tell Hum are not of necessity as old as the time of 
Christ. The name Hum means “ black,” and is probably 
connected with the surrounding black basalt.. The place 1 
seems to be mentioned in the Talmud under the titles 
Caphar Ahim and Caphar Tanhumin (see Heubauer’s Geog. 
Ted ,, p. 220). Minyeh is a ruined site at the north end of 
the plain of Gennesareth, miles from the last, and close 
to the shore. There are extensive ruins on flat ground, 
consisting of mounds and foundations, with traces of a wall 
once surrounding the site. Masonry of well-dressed stones 
has also been here discovered in course of excavation. Hear 
the rains are remains of an old kMn, which appears to have 
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beea built in tlie Middle Ages ; and above Ibis a curious 
hillock, with an artificial rock-platform, called cl ’Oieimeh, 
“ the little knoll,” Immediately to the north-east a preci- 
pice projects to the lake, and the aqueduct from the Tabghah 
spring is led to an ancient lock-cut channel, which seems to 
have been once intended for a road in the face of the cliff. 
In the 17th century Quaresmius speaks of this place, 
Minyeh, as the site of Capernaum. In the 14th Isaac 
Ckelo was apparently shown the same site as containing the 
tomb of Nahum, and as being the “ city of the Mmai.” The 
“Mmai,” or “sorcerers,” are mentioned m the Talmud, and 
by this title the Jews stigmatized the early Christians , and 
these “ Mmai” are called in one passage of the Talmud 
“sous of Capernaum.” There is thus a close connexion 
between this Minyeh — named from the Minai — and the 
town of Capernaum. The position of the site is also 
suitable for that of Capernaum, being in the plain of 
Gennesareth, two miles from the “round spring,” or 
fountain of Capharnaum. No other site of any importance 
exists in the plain of Gennesareth. See Capernaum. 

South of the plain of Gennesareth is the undisputed site 
of the New Testament town of Magdala. A few lotus trees 
aud some rock-cut tombs are here found beside a miserable 
mud hamlet on the hill slope, with a modern tomb-house or 
hubbelu Passing beneath lugged cliffs a recess in the hills 
is next reached, where stands Tabariya, the ancient Tiberias 
or Eakkath, containing 3000 inhabitants, more than half of 
whom are Jews. The walls, flanked with round towers, 
and now partly destroyed by the earthquake of 1837, were 
built by Dhahr ol ’Amr, as was the serai or court-house. 
The two mosque 13 , now partly ruinous, were erected by his 
sons. There are remains of a crusading church, aud the 
tomb of the celebrated Maimonides is shown m the town, 
while Eabbi Akiba and Eabbi Meir lie buried outside. The 
rums of the ancient city, including granite columns and 
traces of a sea-wall with towers, stretch southwards a mile 
beyond the modern town. An aqueduct in the cliff once 
brought water a distance of 9 miles from the south, 

Kerak, at the south end of the lake, is an important 
site on a peninsula surrounded by the water of the lake, 
by the Jordan, and by a broad water ditch, while on the 
north-west a narrow neck of land remains, The plateau 
thus enclosed is partly artificial, and banked up 50 or 
60 feet above the water. A ruined citadel remains on the 
north-west, and on the east was a bridge over the Jordan , 
broken pottery and fragments of sculptured stone strew the 
site. The ruin of Kerak answers to the description given 
by Josephus of the city of Tariche®, which lay 30 stadia 
from Tiberias, the hot baths being between the two cities. 
Taricke® was situated, as is Kerak, on the shore below the 
cliffs, aud partly surrounded by water, while before the city 
was a plain (the Ghor). Plmy further informs us that 
Tariehe® was at the south end of the Sea of Galilee. 
Smnabreh, a ruin on a spur of the hills close to the last- 
mentioned site, is undoubtedly the ancient Sinnabris, where 
Vespasian (Joseph., B. J., iii. 9, 7) fixed his camp, advanc- 
ing from Scythopolis (Beis&n) on Taricheae and Tiberias, 
Sinnabris was 30 stadia from Tiberias, or about the dis- 
tance of the ruin now existing. 

The eastern shores of the Sea of Galilee have been less 
‘fully explored than the western, and the sites are not so 
perfectly recovered. The town of Hippos, one of the cities 
of Decapolis, was situated 30 stadia from Tiberias, and 60 
stadia from Gadara (Umm Keis). It is conjectured that 
the town Susitka, mentioned in the Talmud, is the same 
place, and the name Susyeh seems to have existed east of 
the Sea of Galilee at a late period. Susitha from “ sue,” 
meaning “horse,” is, etymologically at least, suggestive 
of the Greek “ hippos.” The site is at present unknown. 
Kalat el Hosn (“ castle of the stronghold ”) is a ruin on a 
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rocky spur opposite Tiberias. Two large ruined buildings 
remain, with traces of an old street and fallen columns and 
capitals. A strong wall once surrounded tlio town; a 
narrow neck of land exists on the east where the rock has 
been scarped. Eugged valleys enclose the site on the north 
and south; broken sarcophagi and rock-cut tombs are 
found beneath tlie rum. This site answers to the de- 
scription Josephus gives of Gamala, an important fortress 
besieged by Vespasian (Bell. Jucl, iv. 1, 1). Gersa, an 
insignificant ruin north of the last, is thought to represent 
the Gerasa or Gergesa of the 4th century, situated east of 
the lake ; aud the projecting spur of hill south of this ruin 
is conjectured to be the place where the swine “ran 
violently down a steep place ” (Matt. vni. 32) The site 
of Bethsaida Julias, east of J ordan, is also unknown. It 
has been supposed (aud the theory is supported by even 
so important an authority as Beland) that two separate 
places named Bethsaida are mentioned in the New Testa- 
ment. The grounds for this conclusion are, however, very 
insufficient; and only one Bethsaida is mentioned by 
Josephus. It was near the Joidan inlet, on the east side 
of the river, and under its later Greek name of Julias, it is 
mentioned, with Hippos, by Plmy, The site usually pointed 
out is the ruin of et Tell, north of the Batihah plain ; the 
remains are, however, modern and insignificant. Just south 
of the same plain is a ruined village called Mes’aidiyeh, the 
name of which approaches Bethsaida in sound but not m 
meaning. This is the site pointed out by Vaudevelde, and 
it is possible that the course of Jordan has shifted west- 
wards, and that the old mouth is marked by the two creeks 
running into the shore on the oast, in which case the site 
of Mes’aidiyeh might be accepted as the Bethsaida of the 
gospels, which appears to have been east of Jordan. 

Literature . — Tlio most important works on tlio subject of Galileo 
aud tlie Sea of Galilee aio the following — Itolmi&on’s Biblical 
Researches, Stanley's Sinai and Palestine', Tustram’a Land of 
Israel ; Warren and Wilson’s Recovery of Jerusalem ; Conder’s Tent 
Woi h m Palestine', and the Memoirs of the Survey of Palestine 
(sheets 1-6, 8, 9). (O. R. C.) 

GALILEO. Galileo Galilei (1564-1642), one of the 
earliest aud greatest of experimental philosophers, was born 
at Pisa, February 18, 1564. His father, Vincenzo, was an 
impoveiished descendant of a noble Florentine house, which 
had exchanged the surname of Bonajuti for that of Galilei, 
on the election, in 1343, of one of its members, Galileo de’ 
Bonajuti, to the college of the twelve Buonuomini. The 
family, which was fifteen times represented m the signona, 
and m 1445 gave a gonfalonier to Florence, flourished with 
the republic and declined with its fall. Vincenzo Galilei 
was a man of better parts than fortune. He was a com- 
petent mathematician, wrote with considerable ability on 
the theory and practice of music, and was especially dis- 
tinguished amongst his contemporaries for the grace and 
skill of his performance upon the lute. By his wife, Giulia 
de’ Ammannati of Pistoja, he had two sons, Galileo and 
Michelangiolo, and two daughters, Virginia and Livia 
From his earliest childhood Galileo was remarkable for 
intellectual aptitude, as well as for mechanical invention. 
His favourite pastime was the construction of toy-machines, 
not the Jess original and ingenious that their successful 
working was usually much hindered by the scarcity of suit- 
able materials. His application to literary studies was 
equally conspicuous. In tlie monastery of Vallombrosa, 
near Florence, where his education was principally con- 
ducted, he not only made himself acquainted with the best 
Latm authors, but acquired a fair command of the Greek 
tongue, thus laying the foundation of the brilliant and 
elegant style for which his writings were afterwards dis- 
tinguished. From one of the monks he also received 
instruction in logic, according to the system then in vogue ; 
but the futilities of the science revolted, while its subtleties, 
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failed to interest Ms understanding', and lie was soon 
permitted to abandon a study so distasteful to Mm. A 
document published by >1. Selmi in 1804 proves tliat he 
was at tins tune so far attracted towards a religious life as 
to have joined the novitiate of the order, but his father, 
who had other designs for him, seized the opportunity of 
an attack of ophthalmia to withdraw him permanently from 
the care of the monks. Having had personal experience of 
the unremunerative character both of music and of mathe- 
matics, he desired that his sou should apply himself to the 
more piofitable study of medicine, and, not without some 
straining of his slender resources, placed him, before he had 
completed liL eighteenth year, at the university of Pisa. 
He accordingly matriculated, November 5, 1381, and im- 
mediately entered upon attendance at the lectures of the 
celebrated physician and botanist, Andrea Cesalpino. 

The natural gifts of the young student, not less multi- 
farious than those of an earlier Tuscan prodigy, Leonardo 
da Yinei, seemed at this time equally ready to develop m 
any direction towards which choice or hazard might incline 
them. In musical skill and invention be already vied with 
the best professors of the art in Italy ; his personal taste 
would have led him to choose painting as his profession, 
and one of the most eminent artists of his day, Lodovico 
Cigoli, owned that to his judgment and counsel he was 
mainly indebted for the success of his works , his wit and 
eloquence gave promise that he would one day add to the 
literary glories of his country ; while his mathematical and 
mechanical genius only awaited a suitable opportunity for 
full display and development. In 1583, while watching 
the vibrations of the great bronze lamp still to be seen 
swinging from the roof of the cathedral of Pisa, he observed 
that, whatever the range of its oscillations, they were 
invariably executed in equal times. The experimental 
verification of this fact led him to the important discovery 
of the isochronism of the pendulum. He at first applied 
the new principle to pulse-measurement, and more than 
fifty years later turned it to account in the construction of 
an astronomical clock. IJp to this time he was entirely 
ignorant of mathematics, his father having carefully held 
him aloof from a study which he rightly apprehended would 
lead to his total alienation from that of medicine. Acci- 
dent, however, frustrated this purpose. A lesson in 
geometry, given by Ostilio Bicci to the pages of the grand- 
ducal court, then temporarily resident at Pisa, chanced to 
have Galileo for an unseen listener; his attention was 
riveted, his dormant genius was roused, and he threw all 
his energies into the new pursuit thus unexpectedly pre- 
sented to him. With Eicei’s assistance, he rapidly mastered 
the elements of the science, and eventually extorted his 
father’s reluctant permission to exchange Hippocrates and 
Galen for Euclid and Archimedes. In 1586 he was with- 
drawn from the university, through lack of means, before 
he had taken a degree, and returned to Florence, where Ms 
family habitually resided. We next hear of Mm as lectur- 
ing before the Florentine Academy on the site and dimen- 
sions of Dante’s Inferno ; and he shortly afterwards pub- 
lished an essay descriptive of his invention of the hydro- 
statical balance, wMch rapidly made his name known 
throughout Italy. His first patrou was the Marchese 
Gnidubaldo del Monte of Pesaro, a man eminent for his 
scientific attainments, as well as influential by his family 
connexions. At his request he wrote, in 1588, a treatise 
on the centre of gravity in solids, which obtained for him, 
together with the title of <c the Archimedes of his time,” 
the honourable though not lucrative post of mathematical 
lecturer at the Pisan university. During the ensuing two 
years (1589-91) he carried on that remarkable series of 
experiments, by which he established the first principles of 
dynamical science^ and by which he earned for Mmself the 
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undying hostility of the bigoted Ari&totcli uis of that day. 
From the leaning tower ofl’isa be atibukd to all the pru- 
ie-yirs and btudeuts of the univeioity ocular demuii-tration 
of the falsehood of the Peripatetic dictum that heavy bodies 
fall with velocities propoi tional to their w eight®, raid with 
unanswerable logic demolidied all the time-honoured maxims 
of the schools regarding the motion of projectiles-, and 
elemental weight or levity. But while he convinced, he 
failed to conciliate Ms adversaries. The keen saicamn of 
his polished rhetoric was not calculated to soothe the 
susceptibilities of men already smai ting under the depriva- 
tion of their most cherished illusions. He seems, in addi- 
tion, to have compromised his position with the grand-dueal 
family by the imprudent candour with which he condemned 
a machine for clearing the port of Leghorn, invented by 
Giovanni de’ Medici, an illegitimate son of CWno I. 
Princely favour being withdrawn, private rancour was free 
to show itself. He was publicly hissed at Ms lecture, and 
found it prudent to resign his professorship and withdraw 
to Florence in 1591. Through the death of Ms father in 
July of that year family cares and responsibilities devolved 
upou him as eldest son, and thus his nomination to the chair 
of mathematics at the university of Padua, secured by the in- 
fluence of the Marchese Guidubaldo with tbeYenetian senate, 
was welcome, as affording a relief from pecuniary embarrass- 
ment, no less than as opening a field for scientific distinction. 

His residence at Padua, which extended over a period of 
eighteen years, from 1592 to 1630, was a course of unin- 
terrupted prosperity. His appointment was three times 
renewed, on each occasion with expressions of the highest 
esteem on the part of the governing body, and bis yearly 
salary was progressively raised from 180 to 1000 florins. 
His lectures were attended by persons of the highest dis- 
tinction from all parts of Europe, and such was the charm 
of Ms demonstrations that a hall capable of containing 2000 
people had eventually to be assigned for the accommodation 
of the overflowing audiences which they attracted. His 
ingenious invention of the proportional compasses — an 
instrument still used in geometrical drawing — dates from 
1597 ; and about the same time he constructed the first 
thermometer, consisting of a bulb and tube filled with air 
and water, and terminating in a vessel of water. In this 
instrument, the results of varying atmospheric pressure were 
not distinguishable from the expansive and contractive 
effects of heat and cold, and it became an efficient measure 
of temperature only when Binieri, in 1646, introduced the 
improvement of hermetically sealing the liquid in glass. 
The substitution, in 1670, of mercury for water completed 
the modern thermometer. 

Galileo seems, at an early period of Ms life, to have 
adopted the Copernican theory of the solar system, and was 
deterred from avowing his opinions — as is proved by his 
letter to Kepler of August 4, 1597 — by the fear of ridicule 
rather than of persecution. The appearance, in September 
1604, of a now star in the constellation Serpentarius, 
afforded Mm indeed an opportunity, of which he eagerly 
availed himself, for making an onslaught upon the Aristo- 
telian axiom of the incorruptibility of the heavens ; but he 
continued to conform his public teachings in the main to 
Ptolemaic principles, until the discovery of a novel and 
patent implement of research placed at Ms command stark 
ling and hitherto unsuspected evidence as to the constitu- 
tion and mutual relations of the heavenly bodies. Galileo 
was not the original inventor of the telescope. 1 That 

1 The word tdescope, from rrj^e, far, <ntotria, to view, was invented 
by Demiscianas, an eminent Greek scholar, at the request of Prince 
Gesi, president of the Lyncean Academy, It was used by Galileo as 
early as 1612, but was not introduced into Engbab until mn&h later. 
In 1655 the word tdescope was inserted in Bagwell's Mysteries of 
Astronomy, as a tern requiring- explanation, tnmk or cylinder being 
commonly used instead. 



32 GALILEO 


honour must be assigned to Hans Lippersliey, an obscure 
optician of Middleburg, who, on the 21st of October 1608, 
offered to the states of Holland three instruments by which 
the apparent size of remote objects was increased. But 
lieie his glory ends, and that of Galileo begins The 
rumoui of the new invention, which reached Venice m 
April or May 1609, was sufficient to set the Italian philo- 
sopher on the track, and after one night’s profound 
meditation on the principles of refraction, he succeeded m 
producing a telescope of threefold magnifying power. Upon 
this first attempt he rapidly improved, until lie attained to 
a power of thirty-two, and his instruments, of which he 
manufactured hundreds with his own hands, were soon in 
request m every part of Europe. Two lenses only — a plano- 
convex andaplano-coucave — were neededforthe composition 
of each, and this simple principle is that still employed in 
the construction of opera-glasses. Galileo’s direction of his 
new instrument to the heavens formed an era m the history 
of astronomy Discoveries followed upon it with astound- 
ing rapidity and in bewildering variety. The Sidereus 
Nuncius, published at Venice in the early part of 1610, 
contained the first-fruits of the new mode of investigation, 
which weie sufficient to startle and surprise the learned on 
both sides of the Alps. The mountainous configuration of 
the moon’s surface was there first described, and the so- 
called “phosphorescence” of the dark portion of our 
satellite attributed to its true cause — namely, illumination 
by sun-light reflected from the earth. 1 All the time-worn 
fables and conjectures regarding the composition of the 
Milky Way were at once dissipated by the simple statement 
that to the eye, reinforced by the telescope, it appeared as 
a congeiies of lesser stars, while the great nebulse were 
equally declared to be resolvable into similar elements. 
But the discovery which was at once perceived to be most 
important m itself, and most revolutionary in its effects, 
was that of Jupiter’s satellites, first seen by Galileo 
January 7, 1610, and by him named Sicleni Medicea, in 
honour of the grand-duke of Tuscany, Cosmo II., who had 
been his pupil, and was about to become his employer. An 
illustration is, with the general run of mankind, more 
powerful to convince than an argument , aud the cogency 
of the visible plea for the Copernican theory offered by the 
miniature system, then for the first time disclosed to view, 
was lecoguizable in the triumph of its advocates, as well 
as in the increased acrimony of its opponents. 

In September 1610 Galileo finally abandoned Padua for 
Florence. His researches with the telescope had been re- 
warded by the Venetian senate with the appointment for 
life to his professorship, at an unprecedentedly high salary. 
Bis discovery of the “ Medicean Stars” was acknowledged 
by his nomination (July 12, 1610) as philosopher and 
mathematician extraordinary to the grand-duke of Tuscany. 
The emoluments of this office, which involved no duties 
save that of continuing his scientific labours, were fixed 
at 1000 scudi; and it was the desire of increased leisure, 
rather than the promptings of local patriotism, which 
induced him to accept an offer, the first suggestion of 
which had indeed come from himself. Before the close 
of 1610 the memorable cycle of discoveries begun m 
the previous year was completed by the observation of 
the ansated or, as it appeared to Galileo, triple form 
of Saturn (the ring-formation was first recognized by 
Huygens in 1655), of the phases of Venus, and of the 
spots upon the sun. Although his priority m several of 
these discoveries has been contested, inquiry has in each 
case proved favourable to his claims. In. the spring of 1611 
he visited Borne, and exhibited in the gardens of the 


1 Leonardo da Vmci, more tlian a hundred years earlier, hall come 
to the same conclusion. 


Quirinal Palace the telescopic wonders of the heavens to 
the most eminent personages at the pontifical court ^ En- 
couraged by the flattering reception accorded to him, he 
ventured, in his Letters on the Solar Spots, printed at Borne 
in 1613, to take up a more decided position towards that 
doctrme on the establishment of which, as he avowed iu a 
letter to Belisario Vrnta, secretary to the grand-duke, “ all 
his life and being henceforward depended.” Even m the 
time of Copernicus some well-meaning persons had sus- 
pected a discrepancy between the new view of the solar 
system and certain passages of Scripture — a suspicion 
strengthened by the anti-Christian inferences drawn from 
it by Giordano Bruno ; but the questiou was never formally 
debated until Galileo’s brilliant discoveries, enhanced by 
Ins formidable dialectic and enthusiastic zeal, irresistibly 
challenged for it the attention of the authorities Although 
he earnestly deprecated the raising of the theological issue, 
and desired nothing better than permission to pursue un- 
molested his physical demonstrations, it must be admitted 
that, the discussion once set on foot, he threw himself into 
it with characteristic impetuosity, and thus helped to pre- 
cipitate a decision which it was his ardent wish to aveit. 
In December 1613 a Benedictine monk named Benedetto 
Castelli, at that time professor of mathematics at the uni- 
versity of Pisa, wrote to inform Galileo of a recent discus- 
sion at the grand-ducal table, in which he had been called 
upon to defend the Copernican doctrine against theological 
objections. This task Castelli, who was a steady friend aud 
disciple of the Tuscan astronomer, seems to have discharged 
with moderation and success. Galileo’s answer, written, 
as he said himself, currente calamo, was an exposition of a 
formal theory as to the relations of physical science to Holy 
Writ, still further developed in an elaborate apology ad- 
dressed by him m the following year (1614) to Cluistma 
of Lorraine, dowager grand-duchess of Tuscany. Not 
satisfied with explaining adverse texts, lie met his oppon- 
ents vuth unwise audacity on their own ground, and endea- 
voured to produce scriptural confirmation of a system which 
to the ignorant many seemed an incredible paradox, and lo 
the scientific few was a beautiful but daring innovation. 
The rising agitation on the subject which, originating pro- 
bably with the sincere upholders of the integrity of Scrip- 
ture, was fomented for their own purposes by the rabid 
Aristotelians of the schools, was heightened rather than 
allayed by these manifestoes, and on the fourth Sunday of 
the following Advent found a voice in the pulpit of Santa 
Maria Novella. Padre Caccmi’s denunciation of the new 
astronomy was indeed disavowed and strongly condemned 
by his superiors ; nevertheless, on the 5th of February 
1615, another Dominican monk named Lorini laid Galileo’s 
letter to Castelli before the Inquisition. 

Cardinal Bobert Bellarmine was at that time by far the 
most influential member of the Sacred College He was a 
man of vast learning and upright piety, but, although per- 
sonally friendly to Galileo, there is no doubt that he saw 
in his scientific teachings a danger to religion. The year 
1615 seems, however, to have been a period of suspense. 
Galileo received, as the result of a confereneo between 
Cardinals Bellarmine and Del Monte, a semi-official warning 
to avoid theology, and limit himself to physical reasoning. 
“ Write freely,” he was told by Monsignor Dinx, “ but keep 
outside the sacristy ” Unfortunately, he had already com- 
mitted himself to dangerous ground. In December he re- 
paired personally to Borne, full of confidence that the weight 
of his arguments and the vivacity of his eloquence could 
not fail to convert the entire pontifical court to his views. 
He was cordially received, and eagerly listened to, but his 
imprudent ardour served but to injure his cause. On the 
24th, of February 1616 the consulting theologians of the 
Holy Office characterized the two propositions — that the sun 
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imr.i :,vable in tlie centra of the world. and that the eaith 
lias i diurnal motion of rotation — the fir-t as ‘‘absurd in 
philosophy, and formally heretical, because expressly con- 
trary to Holy Scripture,” and the second as “ open to the 
-ame een-ure in philosophy, and at least erroneous as to 
taitli.” Two days later Galileo was, by command of the pope 
('Paul V ), summoned to the palace of Cardinal Bellarnnne, 
nd there officially admonished not thenceforward to hold, 
teach, or defend ” the condemned doctrine. This injunction 
he promised to obey. On the oth of March the Congrega- 
tion of the Index issued a decree reiterating, with the 
omission of the Word * r ‘ heretical,” the censure of the theo- 
logians, suspending, ue con igatiu , the great work of 
Copernicus, De Revo lutiombvs oihaun calestnun , and ab- 
solutely prohibiting a treatise by a Carmelite monk named 
Foscarini, which treated the same subject from a theological 
point of view At the same time it was given to be under- 
stood that the new' theory of the solar system might be held 

hypothesis and the trivial verbal alterations introduced 
into the Polish astronomer’s book in 1620, when the work 
of revision was completed by Cardinal Gaetani, confirmed 
this interpretation. This edict, it is essential to observe, 
of which the responsibility rests with a disciplinary con- 
gregation in no sense representing the church, was never 
confirmed by the pipe, aud was virtually repealed in 175/ 
under Benedict XI V. 

Galileo returned to Florence three months later, not ill- 
pleaserl, as his letters testify, with the result of his visit to 
Borne. He brought with him, for the refutation of 
calumnious reports circulated by hi3 enemies, a written 
certificate from Cardinal Bellarmine, to the effect that no 
abjuration had been required of or penance imposed upon 
him. During a prolonged audience, he had received from 
the pope assurances of private esteem and personal protec- 
tion | and he trusted to his dialectical ingenuity to find the j 
means of presenting his scientific convictions under the 
transparent veil of an hypothesis. Although a sincere 
Catholic, he seems to have laid but little stress on the secret 
admonition of the Holy Office, which his sanguine tempera- 
ment encouraged him gradually to dismiss from his mind. 
He preserved no written memorandum of its terms, and it 
was represented to him, according to his own deposition in 
1G33, solely by Cardinal Bellarmine’s certificate, m which, 
for obvious reasons, it was glossed over rather than ex- 
pressly i e corded. For seven years, however, during which 
he led a life of studious retirement in the Villa Segni at 
Bellosguardo, near Florence, he maintained an almost un- 
broken silence. At the end of that time he appeared in 
public with his Saggicitore, a polemical treatise written in 
reply to the Libra Astronomica of Padre Grassi (under the 
pseudonym of Lotario Sarsi), the Jesuit astronomer of the 
Oollegio Romano. The subject in debate was the nature 
of comets, the conspicuous appearance of three of which 
bodies in the year 1618 furnished the occasion of the 
controversy. Galileo’s views, although erroneous, since he 
held comets to be mere atmospheric emanations reflecting 
sunlight after the evanescent fashion of a halo or a rainbow, 
were expressed with such triumphant vigour, and embel- 
lished with such telling sarcasms, that his opponent did not 
venture upon a reply. The Saggiaiore was printed at Rome 
in October 1623, by the Academy of the Lmcei, of which 
Galileo was a member, with a dedication to the new pope. 
Urban VIII , and notwithstanding some passages containing 
a covert defence of Copernican opinions, was received with 
acclamation by the ecclesiastical, no less than by tlie scien- 
tific authorities Everything seemed now to promise a 
close of unbroken prosperity to Galileo’s career. Maffeo 
Barberini, his warmest friend and admirer in the Sacred 
College, was, by the election of August 8, 1623, seated on 
the pontifical throne; and the marked distinction with 
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j whhh he v.i- reccued on ln> vKt of congratulation to 
Rome m 1621 encouiaged him to hope for the rerdizitiur 
of his utmost ui-he- He received every mark of private 
favour. The pope admitted him to six long audience m 
the course of two months, wrote an enthusiastic later to 
the grand-duke praising the great astionomer, not only for 
his distinguished learning, but also for his exemplary piety, 
and granted a pension to his&on Vmeenzo, which. wa* after- 
wards transferied to hinmelf, aud paid, with some irregu- 
larities, to the end of lus life. But on the subject of the 
deeiee of 1616, the revocation of which Galileo had hoped 
to obtain through his personal influence, he found him in- 
exorable Nevertheless, the sanguine philosopher trusted, 
not without reason, that it would at least be interpreted in 
a liberal spirit, and his friends encouraged his imprudent 
confidence by eagerly retailing to him every papal utterance 
which it was possible to construe in a favourable sense. To 
Caidmal Hohenzollern Urban was reported to have said 
that the theory of the earth’s motion had not been and 
could not be condemned as heretical, but only as rash : and 
in 1630 the learned Dominican monk Campanella wrote to 
Galileo that the pope had expressed to him in conversation 
his disapproval of the prohibitory decree Thus, in the full 
anticipation of added renown, and without any misgiving 
as to ulterior consequences, Galileo set himself, on his rec- 
tum tc Florence, to complete his famous but ill-starred 
work, the Dialog o chi due Massuni Sidemi del J [ondo. 
Finished in 1630, it was not until January 1632 that it 
emerged from the presses of Landini at Florence. The b ook 
was orginally intended to appear m Home, but unexpected 
obstacles in terposed. The Lyncean Academy collapsed with 
the death of Prince Federigo Cesi, its founder and presi- 
dent; an outbreak of plague impeded communication 
between the various Italian cities ; and the imprimatur 
was finally extorted, lather than accorded, under the pres- 
sure of private fueudship and powerful interest. A tumult 
of applause from every part of Europe followed its publica- 
tion, and it would be difficult to find in any language a 
book in which animation and elegance of style are so hap- 
pily combined with strength and clearness of scientific ex- 
position. Three mteilocutors, named respectively Salviati, 
Sagredo, and Stmplicio, take part in the four dialogues 
of which the work is composed. The first-named ex- 
pounds the views of the author , the second is an eager and 
intelligent listener; the third represents a well-mean iug 
but obtuse Peripatetic, whom tlie others treat at times with 
undisguised contempt. Salviati and Sagredo took their 
names from two of G alileo’s early friends, th e former a learned 
Florentine, the latter a distinguished Venetian gentleman; 
Simplicio ostensibly derived his fiom the Cilician com- 
mentator of Aristotle, but the choice was doubtless insti- 
gated by a sarcastic regard to the double meaning of the 
word. There were not wanting those who insinuated that 
Galileo intended to depict the pope himself m the guise of 
the simpleton of the party , this charge, however, was not 
only preposterous in itself, hut wholly unsupported by 
intrinsic evidence, aud Urban was far too sagacious to 
give auy permanent credit to it. 

It was at once evident that the whole tenor of this re- 
markable work was in flagrant contradiction with the edict 
passed sixteen years before its publication, as well as with 
the author’s personal pledge of conformity to it The 
ironical submission with which it opened, and the assumed 
indetermination with which it closed, were hardly intended 
to mask the vigorous assertion of Copernican principles 
which formed its substance. It is a singular circumstance, 
however, that the argument upon which Galileo mainly 
relied as furnishing a physical demonstration of the truth of 
the new theory rested on a misconception. The ebb and flow 
of the tides, he asserted, were a visible effect of the ferres- 
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triaL double movement, since they resulted from the ine- I 
quality oE the absolute velocities through space of the 
various parts of the earth’s surface, produced by the motion ' 
of rotation. To this notion, which took its rise in a con- j 
fusion of thought, he attached capital importance, and he 
treated with scorn Kepler’s suggestion that a certain occult 
attraction of the moon was in some way concerned in the 
phenomenon The theological censures which the book did 
not fail to incur were not slow in making themselves felt. 
Towards the end of August the sale was prohibited ; on the 
1st of October the author was cited to Rome by the 
Inquisition. He pleaded Ms age, now close upon seventy 
years, his infirm health, and the obstacles to travel caused 
by quarantine regulations j but the pope was sternly indig- 
nant at what he held to be his ingratitude and insubordina- 
tion, and no excuse was admitted. At length, on the 13th 
of February 1633, he arrived at the residence of Niccolini, 
the Tuscan ambassador to the pontifical court, and there 
abode in deep dejection for two months. From the 12th 
to the 30th of April he was detained m the palace of the 
Inquisition, where he occupied the apartments of the fiscal, 
and was treated with unexampled indulgence. On the 
30th he was restored to the hospitality of Niccolini, lus 
warm and generous partisan. The accusation against liim 
was that he had written m contravention of the decree of 
1616, and m defiance of the command of the Holy Office 
communicated to him by Cardinal Bellarmme; and liis 
defence consisted mainly in a disavowal of his opinions, 
and an appeal to lus good intentions On the 2lst of 
June lie was finally examined under menace of torture; but 
he continued to maintain his assertion that, after its con- 
demnation by the Congregation of the Index, he had never 
held the Copeimcan theory. Since the publication of the 
documents relating to this memorable tual, there can no 
longer be any doubt, not only that the threat of torture was 
not carried into execution, but that it was never intended 
that it should be On the 22d of June, in the church of 
Santa Maiia sopra Minerva, Galileo read his recantation, 
and received lus sentence. He was condemned, as “ vehe- 
mently suspected of heresy,” to incarceration at the pleasure 
of the tribunal, and by way of penance was enjoined to 
recite once a week for three yeais the seven penitential 
psalms. This sentence was signed by seven cardinals, but 
did not receive the customary papal ratification. The 
legend according to which Galileo, using from liis knees 
after repeating the formula of abjuration, stamped on the 
ground, and exclaimed, “U pur si muove t ” is, as may 
readily be supposed, entirely apocryphal. The earliest 
ascertained authority for it is the seventh edition of an 
Historical Dictionary , published at Caen in 1789. It 
seems probable that Galileo remained in the custody of the 
Inquisition from the 21st to the 21th of J une, on which day 
he was relegated to the YiUa Medici on the Trinith. de’ 
Monti. Thence, on the 6 th of July, lie was permitted to 
depart for Siena, where he spent several months in the 
house of the archbishop, Ascanio Piccolommi, one of his 
numerous and trusty friends. It was not until December 
that his earnest desire of returning to Florence was realized, 
and there, in the Villa Martellini at Arcetri, he spent the 
remaining eight years of his life m the strict retirement 
which was the prescribed condition of his comparative 
freedom. 

Domestic afflictions combined with numerous and painful 
infirmities to embitter Ms old age, His sister-in-law and 
her whole family, who came to live with him on his return 
from Rome, perished shortly afterwards of the plague ; and 
on the 1st of April 1631 died, to the inexpressible grief of 
her father, his eldest and best-beloved daughter, a nun in 
the convent of San Matteo at Arcetri, Galileo was never 
married; but by a Venetian woman named Marina Gamba 


he had three children — a son who married and left descend- 
ants, and two daughters who took the veil at an early age. 
Notwithstanding this stain on the morality or his early life, 
which was in some degree compensated by the regularity 
of his subsequent conduct, Galileo’s general character was 
one which commanded the respect of all who approached 
him His prodigious mental activity continued nnclunin- 
ished to the last, nor were Ms latter years the least profit- 
able to science of Ms long and eventful career. In 1636 
he completed his Dialoghi delle Nuove Scienie, in which he 
recapitulated the results of his early experiments and 
mature meditations on the principles of mechanics. This, 
m many respects his most valuable work, was printed by 
the Elzevirs at Leyden in 1638, and excited admiration 
equally universal and more lasting than that accorded to 
his astronomical treatises. His last telescopic discovery — 
that of the moon’s diurnal and monthly librarians— -was 
made m 1637, only a few months before Ms eyes were for 
ever closed in hopeless blindness, It was m this condition 
that Milton found Mm when he visited him at Arcetri m 
1638. Rut the fire of his genius was not even yet extinct, 
i He continued lus scientific correspondence with unbroken 
| interest and undiminisked logical acumen ; he thought out 
| the application of the pendulum to the regulation of clock- 
work, which Huygens successfully realized seventeen years 
later; and he was engaged in dictating to his disciples, 
Viviani and Torricelli, his latest ideas on the theory of 
impact when he was seized with the slow fever wMch 
in two months brought him to the grave, On the 8th 
January 1612 he closed his long life of triumph and 
humiliation, and the coincidence of the day of his birth 
; with that of Michelangelo’s death was paralleled by the 
coincidence of the year of Ms death with that of the birth 
of Isaac Newton. 

The du ect services which Galileo rendered to astronomy 
are virtually summed np in his telescopic discoveries. To 
the theoretical perfection of the science he contributed little 
or nothing, He pointed out indeed that the so-called 
“ third motion,” introduced by Copernicus to account for 
the constant paiallelism of the earth’s axis, was a superfluous 
complication But he substituted the equally unnecessary 
hypothesis of a magnetic attraction, and failed to perceive 
that the phenomenon to be explained was, in i elation to 
absolute space, not a movement, but the absence of move- 
ment. The circumstance, however, which most seriously 
detracts from his scientific reputation is his neglect of the 
discoveries made during his life-time by the greatest oE his 
contemporaries. Kepler’s first and second laws were pub- 
lished in 1609, and Ms third ten years later. By these 
momentous inductions the geometrical theory of the solar 
system was perfected, and a hitherto unimagined symmetry 
was perceived to regulate the mutual relations o£ its mem- 
bers. But by Galileo they were passed over in silence. In 
lus Dialogo dei Massimi Sistemi , printed not less than 
thirteen years after the last of the three laws had been given 
to the world, the epicycles by which Copernicus, adhering 
to the ancient postulate of uniform circular motion, had 
endeavoured to reduce to theory the irregularities of the 
planetary movements were neither expressly adopted nor 
expressly rejected ; and, after exhausting all the apologies 
offered, the conclusion seems inevitable that this grave 
defection from the cause of progress had no other motive 
than the reluctance of the Florentine astronomer to accept 
discoveries which lie had not originated, — this not through 
vulgar jealousy, of which he was incapable, but through a 
certain unconscious intellectual egotism, not always un- 
known to the greatest minds. His name, however, is justly 
associated with that vast extension of the bounds of the 
visible universe which has rendered modern astronomy the 
most subl im e of sciences, and his telescopic observations 



GAL, 

are not less remarkable for the sagacity which directed, 
than fur the inspiration which prompted them. With the 
sure instinct of genius, he seized the characteristic featuies 
of the phenomena presented to his attention, and his 
inferences, except when distorted by polemical exigencies, 
have been strikingly confirmed by modem investigations. 
Of his two capital errors, regarding respectively the theory 
of the tides and the nature of comets, the first was insidi- 
ously recommended to him by his passionate desire to find 
a physical confirmation of the earth's double motion, the 
second was adopted for the purpose of rebutting an anti- 
Copemican argument founded on the planetary analogies of 
those eiratic subjects of the sun. Within two years of 
their first discovery, he had constructed approximately 
accurate tables of the resolutions of Jupiter’s satellites, and 
he proposed their frequent eclipses as a means of determin- 
ing longitudes, not only on land, but at sea. This method, 
on which he laid great stress, and for the facilitation of 
which he invented a binocular glass, and devised some 
skilful mechanical contrivances, was offered by him in 1616 
to the Spanish Government, and afterwards to that of 
Tuscany, but in each case unsuccessfully ; and the close of 
his life was occupied with prolonged but fruitless negotia- 
tions on the same subject with the states-general of Holland 
The idea, though ingenious, has been found of little 
practical utility at sea, where the method founded on the 
observed distance of the moon from a known star is that 
usually employed. 

A series of careful observations made him acquainted 
with the principal appearances revealed by modern instru- 
ments in the solar spots. He pointed out that they were 
limited to a certain defined zone on the sun's surface ; he 
noted the faculce with which they are associated, the 
penumbra by which they are bordered, their slight proper 
motions, and their rapid changes of form. He inferred 
from the regularity of their general movements the rotation 
of the sun on its axis in a period of little less than a month 
(the actual period is 25d. 7h. 48m.); and he grounded on 
the varying nature of the paths apparently traversed by 
them a plausible, though inconclusive, argument in favour 
of the earth's annual revolution. Twice in the year, he 
observed, they seem to travel across the solar disk in 
straight lines ; at other times, m curves. These appear- 
ances he referred with great acuteness to the slight inclina- 
tion of the sun’s axis of rotation to the plane of the ecliptic, 
Thus, when the earth finds herself in the plane of the sun’s 
equator, which occurs at two opposite points of her orbit, 
the spots, travelling in circles parallel with that plane, 
necessarily appear to describe right lines ; hut when the 
earth is above or below the equatorial level, the paths of 
the spots open out into curves turned downwards or up- 
wards, according to the direction in which they are seen. 
The explanation, however, of this phenomenon is equally 
consistent with the geocentric as with the heliocentric theory 
of the solar system. The idea of a universal force of 
gravitation seems to have hovered around the borders of 
this great man’s mind, without ever fully entering it. He 
perceived the analogy between the power which holds the 
moon in the neighbourhood of the earth, and compels 
Jupiter’s satellites to circulate round their primary, and the 
attraction exercised by the earth on bodies at its surface ? 
but he failed to conceive the combination of central force 
with initial velocity, and was disposed to connect the revolu- 

1 The passage is sufficiently remarkable to deserve quotation in the 
original • — “Le parti della Terra hanno tal propensione al centro di 
essa, che quando ella cangiasse luogo, le dette parti, benchi lontane 
dal globo nel tempo delle mutaziom di esso, lo segorrebbero per tutto ; 
esempio di cio sia il segrnto perpetuo delle Medicee, ancorche separate 
continuamente da Giove. L’istesso si deve dire della Luna, obbligata 
a seguirla Terra .” — Diohgo dei Massivn Sistmi, Griomata terza, p. 
351 of Albki’s edition. 
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tions of the planets with the axial rotation of the tun. 
This notion, it is plain, tended rather toy ards l>c -.cartel's 
theory of voitiee* than towards Nev, ton's the< ay of gravita- 
tion. More valid instances of the anticipation of modern 
discoveries may he found in his previ-ian that a - mall 
annual parallax would eventually be found for some of the 
fixed stais, and that extra-Satumian planets would at bas 
future time be ascertained to exist, and in liis conviction 
that light travel* v, ith a measurable although, m relation 
to terrestrial distances, infinite velocity. 

The invention of the miscroscope, attributed to G alil eo 
l>v his first biographer, Vincenzo Yrviani, does not in tiuth 
belong to him. Such an instrument was marie as early as 
1590 by Zacharias Jansen of Uiddlebmg ; and although 
Galileo discovered, in 1010, a means of adapting his tele- 
scope to the examination of minute objects, he did not 
become acquainted with the compound microscope until 
1624, when he saw one of Drebbel's instruments in Home, 
and, with characteiLtic ingenuity, immediately introduced 
some material improvements into its construction. 

The most substantial, if not the most brilliant part of 
his work consisted undoubtedly in his contributions towards 
the establishment of mechanics as a science. Some valu- 
able but isolated facts and theorems were previously dis- 
covered and proved, but it was he v.lio first cleaily grasped 
the idea of force as a mechanical agent, and extended to 
the external world the conception of the invariability of the 
relation between cause and effect. From the time of 
Archimedes there had existed a science of equilibrium, but 
the science of motion began to exist with Galileo. It is 
not too much to say that the final triumph of the Copernican 
system was due in larger measure to his labours in this 
department than to his direct arguments in its favour. The 
problem of the heavens is essentially a mechanical one ; and 
without the mechanical conceptions of the dependence of 
motion upon force which Galileo familiarized to men's 
minds, that problem might have remained a sealed book 
even to the intelligence of Newton. The interdependence 
of motion and force was not indeed formulated into definite 
laws by Galileo, but Ms writings on dynamics are every- 
where suggestive of those laws, and his solutions of dyna- 
mical problems involve their recognition. The extraor- 
dinary advances made by him in this branch of knowledge 
were owing to his happy method of applying mathematical 
analysis to physical problems. As a pure mathematician 
he was, it is true, surpassed in profundity by more than one 
among his pupils and contemporaries ; and in the wider 
imaginative grasp of abstract geometrical principles he 
cannot he compared with Fermat, Descartes, or Pascal, to 
say nothing ol_ Newton, or Leibnitz. Still, even in the 
region of pure mathematics, Ms powerful and original mind 
left notable traces of t its working. He studied the proper- 
ties of the cycloid, and attempted the problem of its 
quadrature earlier than Mersenne; and m the “ infinitesi- 
mals,” which he was one of the first to introduce into geo- 
metrical demonstrations, was contained the fruitful germ of 
the differential calculus. But the method which was 
peculiarly his, and which still forms the open road to dis- 
coveries in natural science, consisted in the combination of 
experiment with calculation — in the transformation of the 
concrete into the abstract, and the assiduous comparison of 
results. The first fruits of the new system of investigation 
was his determination of the laws of falling bodies. Con- 
ceiving that the simplest principle is the most likely to he 
true, he assumed as a postulate that bodies falling freely 
towards the earth descend with a uniformly accelerated 
motion, and deduced thence the principal mathematical con- 
sequences, a3 that the velocities acquired are in the direct, 
and the spaces traversed in the duplicate ratio of tbetiffies, 
counted from the beginning of motion ; finally^ he proved, 
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by observing tbe times of descent of bodies falling down 
long inclined planes, that the postulated law was the true 
law. Even here, he was obliged to take for granted that 
the velocities acquired in descending from the same height 
along planes of every inclination are equal , and it was not 
until shortly before his death that he found the mathe- 
matical demonstration of this not very obvious piinciple 

The first law of motion — that which expresses the prin- 
ciple of inertia — is virtually contained m the idea of uni- 
formly accelerated velocity. The recognition of the 
second — that of the independence of different motions — 
must be added to form the true theory of projectiles. This 
was done by Galileo. Up to his time it was universally 
held in the schools that the motion of a body must cease 
with the impulse communicated to it, but for the “reaction 
of the medium 31 which helps it forward. Galileo showed, 
on the contrary, that the nature of motion once impressed 
is to continue indefinitely in a uniform direction, and that 
the effect of the medium is a retarding, not an impelling one. 
Another commonly received axiom was that no body could 
be affected by more than one movement at one time, and it 
was thus supposed that a cannon ball, or other projectile, 
moves forward in a right line until its first impulse is ex- 
hausted, when it falls vertically to the ground. In the 
fourth of Galileo’s dialogues on mechanics, he demonstrated 
that the path described by a projectile, being the result of 
the combination of a uniform transverse motion with a 
uniformly accelerated vertical motion, must, apait from the 
resistance of the air, be a parabola. The establishment of 
the principle of the composition of motions formed a con- 
clusive answer to the most formidable of the arguments 
used against the rotation of the eaith, and we find it 
accordingly triumphantly brought forward by Galileo m the 
second of liis dialogues on the systems of the world. It 
was urged by anti-Copermcans that a body flung upwards 
or cast downwards would, if the earth were in motion, be 
left behind by the rapid translation of the point from which 
it started , Galileo, however, proved that the reception of a 
fresh impulse m no way interfered with the movement 
already impressed, and that the rotation of the earth was 
insensible, because shared equally by all bodies at its sur- 
face. His theory of the inclined plane, combined with his 
satisfactory definition of “momentum,” led him towards the 
third law of motion. We find Newton’s theorem, that 
“action and reaction are equal and ojiposite,” stated with 
approximate precision in his treatise Bella Scienza 
Meccanica, which contains the substance of lectures de- 
livered during his professorship at Padua ; and the same 
principle is involved m the axiom enunciated m the third 
of his mechanical dialogues, that “ the propensity to fall of 
a body is equal to the least resistance which suffices to 
support it.” The problems of percussion, however, did not 
receive a definitive solution until after his death. 

His services were no less conspicuous in the statical than 
in the kmetical division of mechanics. He gave the first 
direct and entirely satisfactory demonstration of equilibrium 
on an inclined plane, reducing it to the lever by a sound 
and ingenious train of reasoning; while, by establishing the 
theory of “ virtual velocities,” he laid down the fundamental 
principle which, in the opinion of Lagrange, contains the 
general expression of the laws of equilibrium. He studied 
with attention the still obscure subject of molecular co- 
hesion, and little has been added to what he ascertained on 
the question of transverse strains and the strength of beams, 
brought by him for the first time within the scope of 
mechanical theory. In his Discorso intorno alle cose che 
stanno su V aequo, published in 1612 , he used the principle 
of virtual velocities to demonstrate the more important 
theorems of hydrostatics, deducing from it the equilibrium 
of fluid in a siphon, and proved against the Aristotelians 


that the floating of solid bodies in a liquid depends not upon 
their form, but upon their specific gravities, relative to such 
liquid. 

In order to form an adequate estimate of the stude made 
by Galileo in natural philosophy, it would be necessary to 
enumerate the confused and erroneous opinions prevailing 
on all such subjects m his time. His best eulogium, it has 
been truly said, consists m the fallacies which he exposed. 
The scholastic distinctions between corruptible and incor- 
ruptible substances, between absolute gravity and absolute 
levity, between natural and violent motions, if they did not 
wholly disappear from scientific phraseology, ceased thence- 
forward to hold the place of honour in the controversies of 
the learned. Discarding these obscure and misleading 
notions, Galileo taught that gravity and levity are relative 
teims, and that all bodies are heavy, even those which, like 
the air, are invisible ; that motion is the result of force, 
instantaneous or continuous ; that weight is a continuous 
foice, attracting towards the centre of the earth , that, in 
a vacuum, all bodies would fall with equal velocities ; that 
the “inertia of matter” implies the continuance of motion, 
as well as the permanence of rest , and that the substance 
of the heavenly bodies is equally “corruptible” with that 
of the earth. These simple elementary ideas were emin- 
ently capable of development and investigation, and were 
not only true, but the prelude to further truth , while those 
they superseded defied inquiry by their vagueness, and 
baffled it with their obscurity Galileo was a man born m 
due time. He was superior to his contemporaries, but not 
isolated amongst them. He represented and intensified a 
growing tendency of the age in which he lived. It was 
beginning to be suspected that from Aristotle an appeal lay 
to nature, and some were found who no longer treated the 
ipse dixit of the Stagirite as the final authority m matters 
of science. A vigorous but ineffectual warfare had already 
been waged against the blind traditions of the schools by 
Ramus and Telesius, by Patncius and Campanella, and the 
revolution which Galileo completed had been prepared by 
his predecessors Nevertheless, the task which he so 
effectually accomplished demanded the highest and rarest 
quality of genius. He struck out for himself the happy 
middle path between the a priori and the empirical systems, 
and exemplified with brilliant success the method by winch 
experimental science has wrested from nature so many of 
her secrets. His mind was an eminently practical one. He 
concerned himself above all with what fell within the range 
of exact inquiry, and left to others the larger but less 
fruitful speculations which can never be brought to the 
direct test of experiment. Thus, while far-reaching but 
hasty generalizations have had their day and been forgotten, 
his work has proved permanent, because he made sure of 
its foundations. His keen intuition of truth, his vigour and 
yet sobriety of argument, his fertility of illustration and 
acuteness of sarcasm, made him irresistible to his antag- 
onists , and tbe evanescent triumphs of successful contro- 
versy have been succeeded by the lasting applause of 
posterity. 

The first complete edition of Galileo’s writings was published at 
Florence (1842-1856), m 15 8vo vols. , by the Societa Editnce Fior- 
entma, under the able supervision of Signor Eugenio Albferi Besides 
the works already enumerated, it contains the hitherto medited 
Sermones cle Motu Gi avium, composed at Pisa between 1589 and 
1591 ; Ins letters to lus friends, with many of their replies, as well 
as several of the essays of his scientific opponents , lus private com- 
ments on the Orlando Furioso, of which ho was an enthusiastic 
aclinner, and on the Gcrusnlcmmc Liber ata, of which ho was an 
equally pei sistont depieciator; some stanzas and sonnets of no great 
merit, togethei with the sketch of a comedy ; finally, a reprint of 
Yiviani’s Life, with valuable notes and conections. The original 
documents from the archives of the Inquisition, relating to tho 
events of 1616 and 1633, recovered fiom Pans m 1846 by the effoits 
of Count Rossi, and now in the Vatican Library, were to a limited 
extent made public by Monsignor Marino-Mariiu m 1850, and 
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more unreservedly by M Henii de l’fipmois, in an essay entitled 
“Galilee, son Pioees. sa Condemnation,” published in 1867 m 
the Itei'uc i hs Questions llisto, iqacs He was followed by M Kail 
von Gtblei, who, m an able and exhaustive but somewhat pie- 
judiced woik, Gitlilio Galda unddic Romsdie Cuue (Stuttgait, 
lb76). sought to impeach the authenticity of a document of pnme 
impoitance m the tual of 1633 He has, howevei, been mctoiiously 
answered by Signor Domenico Berti, m II Piocesso originate ch 
Gahlco Galilei (Rome, 1876), and by M de 1’Bpmois, with Lcs 
Pitres ihi PiocLs ilc Gahhe (Rome, Pans, 1877) The touching 
letteis of Galileo’s eldest daughter, Sistei Maiia Celeste, to her 
fatliei v-.ie punted in 1861 by Piofessor Cailo Ardumi, in a pub- 
lication entitled La Pi iniogcnita ill Galileo Galilei See also M 
Th Hum Mai tin’s excellent biography, Gahltc, lcs Droits dc la 
Sac, lie ct la Mttliodc cLs Sciences Physiques, Pans, 1868 , and the 
anonymous P mate Life of Galileo, London, 1870 (A. M C) 

GALITCH, or Halicz, a town of Russia, at the head 
of a district m the government of Kostroma, SO miles H E. 
of Kostroma, in 57° 15' N lat. and 42° 56' E. long., on 
the low south-eastern shore of Galitch Lake. Among its 
public buildings are a hospital, a poorhouse opened m 1855, 
about 15 churches, and a convent of the tlurd class. The 
chief occupation of the inhabitants is the manufacture of 
leather and gloves , and the fisheries of the lake yield about 
30,000 rubles per annum, and give employment to about 
400 fishermen, whose rights are secured by ancient charters. 
At the annual fan a considerable trade is done in woollen 
and cotton goods, earthenware, and miscellaneous articles. 
In 1860 the population was 6536 ; but in the St Petersburg 
■Calendar for 1878 it is given at 5620. 

GALL, Fkaitz Joseph (1758-1828), anatomist, physio- 
logist-, and founder of phrenology, was born at Tiefenbrunn 
near Pforzheim, Baden, on the 9th of March 1758 After 
completing the usual literary course at Baden and Bruchsal, 
he began the study of medicine under Hermann at Strasburg, 
whence, attracted by the names of Van Swieten and Stoll, 
he removed to Vienna in 1781. Having received his 
diploma, he began to practise as a physician there m 1785 , 
but his energies were mainly devoted to the scientific 
investigation of problems which, even from boyhood, had 
been occupying his attention At a comparatively early 
penod he had formed a generalization which he believed 
to be a sound one, that in the human subject at least a 
powerful memoiy is invariably associated with prominent 
eyes; and further observation had enabled him, as he 
thought, also to define the external characteristics indicative 
of special talents for painting, music, and the mechanical 
arts. Following out these researches, he gradually reached 
the strong personal conviction, not only that the talents 
and dispositions of men are dependent upon the functions 
of the brain, but also that they may be inferred with perfect 
exactitude and precision from the external appearances of 
the skull. Gall’s first appearance as an author was made 
in 1791, when he published the first two chapters of a 
(never completed) work entitled Philosophiscli-medicinisclie 
Untersuchungen uber Natur u. Kunst vm Jcranken u. gesunden 
Zustande des Menschen The first public notice of his 
inquiries in cranioscopy, however, was in the form of a 
familiar letter addressed to a friend, which appeared m 
TVieland’s Deutscher Alercur in 1798 , but two years before 
this Gall had commenced giving private courses of phreno- 
logical lectures in Vienna, where his doctrines soon attracted 
general attention, and met with increasing success until, 
in 1802, they were interdicted by the Government on the 
ground that they were dangerous to religion. This step on 
the part of the authorities had the effect of greatly stimu- 
lating public curiosity and increasing Gall’s celebrity In 
March 1805 he finally left Vienna, in company with his 
friend and associate Spurzheim, and made a tour through 
Germany, in the course of which he lectured in Berlin, 
Dresden, Magdeburg, and several of the university towns. 
These expositions, which he knew how to make popular 
and attractive, were much resorted to by the public, and 
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excited considerable controversy in the scientific world. 
He had almost reached the zenith of his fame when, m 
1807, he repaired to Pans and established himself theie as 
a medical practitioner, at the same time continuing bis 
activity as a lecturer and writer In 1808 appealed his 
Inti od action au coins de physiologic da cetveav , which was 
followed in 1809 by the Recherche ? sur le systeme nenevx 
en general , et sur celui du cerveou en particuher (originally 
laid before the Institute of France in March 1808), and in 
1810 by the first instalment of the Analogue et Physiologic 
du systeme nerveux en general , et du cerveciu en ]jcu ticulier, 
avee des ohsei vatwns sur la jmsibilite de ? tconnuiire plusieurs 
dispositions intellect aelles et moi ales de l hmnme et des 
anunaux par la configuration de leurs fetes. The Rechei ekes , 
and the first two volumes of the Av atomic, bear the conjoint 
names of Gall and Spurzheim The latter woik was com- 
pleted in 1819, and appeared in a second edition of six 8vo 
volumes shortly afterwards (1S22-25). In 1811 he replied 
to a charge of Spinozism or atheism, which had been 
strongly urged against him m certain quarters, by a treatise 
entitled Des dispositions innees de Vdxne et de P esprit, which 
he afterwards incorporated with his greater work In 1819 
he became a naturalized French subject, but his effoits two 
years afterwards to obtain admission to the Academy of 
Sciences, although supported by Geoffroy St Hilaire, weie 
unsuccessful. In 1 823 he visited London with the intention 
of giving a series of phrenological lectures, hut was dis- 
appointed of the reception he had anticipated, and, speedily 
abandoned his plans. He continued to lecture aud practise 
in Paris until the beginning of 1828, when he was disabled 
by an apoplectic seizure. His death took placeat Montrouge 
near Paris, on the 22d of August 1828. The Anatomie has 
been translated into English by Lewis (Boston, U S , 1835). 

GALLAND, Antoine (1646-1715), Orientalist and 
archaeologist, the first European translator of the Arabian 
Nights, was bom m 164G at Fiollot, in the department of 
Somme. The completion of his school education at Noyoa 
was followed by a brief apprenticeship to a trade, from 
which, however, he soon escaped, to pursue his linguistic 
studies at Pans. After having been employed for some 
time in making a catalogue of the Oriental manuscripts at 
the Sorbonne, he was, in 1670, attached to the French 
embassy at Constantinople ; and m 1673 he also accom- 
panied his chief (De Noiatel) to Syria and the Levant, 
where he availed himself of the opportunity to copy a 
great number of inscriptions, and also to sketch, in some 
cases even to remove, historical monuments. After a 
brief visit to France, where his collection of antiquities 
attracted some attention, Galland returned to the Levant 
in 1676 , aud in 1679 he undertook a third voyage, being 
commissioned by the French East India Company to collect 
for the cabinet of Colbeit , on the expiry of this commission 
he was instructed by the Government to continue his 
researches, and bad the title of “ antiquary to the king ” 
conferred upon him. During his prolonged residences 
abroad he acquired a thorough knowledge of the Arabic, 
Turkish, and Persian languages and literatures, which, 
on his final return to France, enabled him to render 
valuable assistance to Thevenot, the keeper of the royal 
library, and to D’Herbelofc. After their deaths he lived for 
some time at Caen under the roof of Foucault the intendant, 
himself no mean archaeologist ; and there he began the 
publication (1704-17) of Les Mille et Une Nuits, a trans- 
lation which excited immense interest during the time of 
its appearance, and which is still the standard French 
translation (last edition 1872) In 1701 Galland had been 
admitted into the Academy of Inscriptions, and in 1709 
he was appointed to the chair of Arabic in the College de 
France He continued to discharge the duties of this post 
until his death, which took place February 17, 1715. 
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Besides a number of meritorious archeological vorks, especially 
m the department of numismatics, lie also published a compilation 
fxoni the Aiabic, Peisian, and Tuiki&h, entitled Paroles lemar- 
qvahlcs, loss uiofsct nu icuiies dcs Oneatcmx{ 1694), anda tianslation 
tiom an Arabic liianuscupt, Be Voucjme ct du progics civ Cape 
(1699), The founei* of these works appealed m an English trans- 
lotion. in 1795 Hi a Coates ct Fables Indie titles do JBidpiti ct do 
Lolnutii w as published aftei his death (1724) Among hid numer- 
ous unpublished manuscripts aic said to he included a tian&lution 
of the Koian and a Tuikish dictionaiy 

GALL AH ATE, a flemishing town of Italy, the head of 
a circle in the province of Milan, situated on the railway 
23 miles NAY. of Milan at thejunction of the line running 
K. to Yarese. It has a technical school, and carries on 
the manufacture of cotton and linen. In tlie Middle Ages 
it is mentioned as Galaratum and Glareatum, and especially 
in the 10th century it appears to have been a stiongly 
fortified and important place. Population m 1871, 7576. 

GALLAS, or more correctly Galla, a powerful race 
of eastern Africa, scattered over the wide region which 
extends for about 1000 miles from, the interior of 
Abyssinia to the neighbourhood of the river Sabacki, 
in 3° 12' of S latitude. Almost nothing has been de- 
finitely ascertained about the early homes and migrations 
of the race ; but it appears to have occupied the southern 
portion of its present territory for nearly four centuries at 
least. According to Ludolf and Biuce, the Galla invaders 
first crossed the Abyssinian frontiers m the year 1537. 
The Gallas of Gojam (a district along the northern side of 
the river Abai) tell how their savage forefathers came from 
the south-east from a country on the other side of a bahr 
(late or river), and the Yedju and Raia Galla also point 
towards the east and commemorate the passage of a bahr. 
Among the southern Gallas tradition appears to be mainly 
concerned with the expulsion of the race fiom the country 
now occupied by the Somali. It is usually maintained 
that the Gallas are ethnographlcally of Semitic affinity, 
and find their nearest lcmsmen in the Somali, the Dankali, 
and the Abyssimans, but M. Lejean is of opinion that 
they rather belong to the Aryan race, and this is so far 
supported by their physiological characteristics. One 
thing is certain, that they have nothing in common with 
the negro type; the “musculation” of the arms, thighs, 
and calves is altogether different, and they have none of 
the fetor developed by the negro skin ; their frame is large 
and powerful, their complexion a very dark brown, their 
brow broad and lofty, their eyes deep-sunk and lively, and 
their features not unfrequently of a regular and finely-shaped 
description. Of the Semitic affinity of the language their 
is no question, ancl according to the usual classification it 
belongs to the same Semitieo-Hamitic group as the Somali, 
the Sabo, and the Dankali. 1 

The Gallas aie for the most part still in the nomadic and pastoral 
stage ; though, as we advance northwards into Abyssinia, we find 
them more and more assimilated to the settled and agiieultmal in- 
habitants of that kingdom. Among the southern tubes it is said 
that about 7 or 8 head of cattle are kept for every man, woman, and 
child ; and among the northern tribes, as neither man nor woman 
ever thinks of going any distance on foot, the number of horses is 
very large The ordinary food consists of flesh, blood, milk, butter, 
and hones', the last being considered of so much importance by the 
southern Gallas that a rude system of bee-keeping is m vogue, and 
the husband who fails to furnish his wife with a sufficient supply of 
honey may be excluded from all conjugal rights. This last fact is 
one of those which indicate the comparatively high position occu- 
pied by the Galla women, who, moreover, have the right, but rarely 
gianted in a savage state of society, of refusmg an unacceptable 
offei of marriage. In the south monogamy is the rule, hut in the 
north the numbei of a man’s wives is limited only by his wishes and 
his wealth Each tiihe has its own hentcli or sultan, who enjoys 

1 The similarity to the Semitic was pointed out by Benfey in 
Qotiiny. Gelehrte Anzeigen , 1846, in a review of Tutschek’s lexicon 
and grammar (1844, 1845). Further details in legard to its vocabu- 
lary and structure will he found in Lottner’s paper m tlie Ti ctnsaciions 
of the Philological Society , London, 1860-61, and m the Novara 
Reise, 1867. Krapf had published a grammar as eaily as 1840. 
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the strange privilege of being the only mei chant for his people, but 
m all public concerns must take the advice of the fathers of families 
assembled in council. The gi eater pioportion of the tubes are still 
pagan, woi shipping a supreme god Waka, and the subordinate god 
and goddess Oglia and Atilia, whose favour is seeuied by sacrifices 
of oxen and sheep With a strange libeiality ot sentiment, they 
say that at a eeitam time of the year Waka leaves them and goes 
to attend to the wants of their enemies the Somali, vliom also he 
has eieated Some tribes, and notably the Wollo-Galla, have been 
converted to Mahometanism, and very bigoted adherents of the 
piophet they aie. In the noith a kind of superficial Christianization 
has taken place, to the extent at least that the people aie familial 
with the names of Maremma or Maiy, Balawold or Jesus, Gngis 
or St Geoige, &c. ; but to allpiactical intents paganism is still m 
force The serpent is a special object of woiship, the noithein 
Gallas believing that he is the authoi of the human lace. A con- 
siderable numbei of the men find employment m the Abyssinian 
armies, and m comparison with then’ neighbours aie Liave and v ar- 
like The total numbei of the Gallas was estimated by Krapf at 
fiom six to eight millions, and Plow den mentions individual tubes 
that could bring into the field 20,000 oi 30,000 hoise Among the 
moie impoitant tribes m the south (the name m each instance being 
compounded with Galla) aie the Bamatta, the Kukatta, the Bade, 
the Am ova, the Wadjole, the Ham, the Arrar, and the Kanigo 
Galla , the Boiam, a very powerful tribe, may he consideiedto mark 
the division between north and south , and m the noith we find 
the Amoro, the Jarso, the Toolama, the Wollo, the Ambassil, the 
Aijio, and the Azoho Galla. 

See Beke, “On the Oiigin of the Gallas,” in Trans of Bnt. 
Assoc, 1847; Kiapf, Travels . . . . in Eastern Afnccc, 

i860, D’Abbadie, Douse Am an Eaute-JStldqpie, 1868; Bienner, 
“ForschungeninOst-Afuka,” in. Petennann’s Miithcilunqen, 1868, 
Plowden, Travels m Abyssinia and the Galla Country , 1808 ; and 
a paper by Louis Lande m Jlevuc dcs Deux Mondcs, 1878 

ALBERT GALLATIN* 

Copyright, 1879, by Henry Cabot Lodge 

F AMILY pride led the Gallatins to boast a descent from 
A. Atilius Callatmus, the Roman consul (a. u. c. 
494 and 498). A gap of fifteen hundred years bolweon 
the consul and the first appearance of the name in European 
history tends to invalidate this rather splendid bit of 
genealogy, but there can be no doubt that the Gallatins 
were both an old and noble family. They are first heard 
of in Savoy in the year 1258, and more than two centuries 
later they came to Geneva (1510), united with Calvin in 
his opposition to Rome, and associated their fortunes with 
those of the little Swiss city. Heie they remained, and 
with one or two other great families governed Genova, and 
sent forth many representatives to seek their fortune and 
win distinction in the service of foreign princes, both as 
soldiers and ministers. On the eve of the French Revolu- 
tion the Gallatins were still in Geneva, occupying the same 
position which they had held for two hundred yeans. They 
were republican nobles, simple in their manners, frugal and 
unostentatious in their habits of life, but genuine aristocrats 
of high breeding and cultivated minds. They numbered 
among their friends such widely different persons as 
Yoltaire and the landgrave of Hesse, and, although piot 
wealthy, had everything that could reasonably be desired 
both socially and politically. 

Albert Gallatin, the most famous of the name, was born 
in Geneva on the 29th of January 17G1. His father died 
in 1765, his mother five years later, ancl liis only sister iu 
1777. Although left an orphan at nine years old, Albert 
Gallatin was by no means lonely or unprotected. His 
grand-parents, a large circle of near relations, and Milo. 
Pictet, an intimate friend, cared for him during his boyhood. 
He was thoroughly educated at the schools of Geneva, and 
graduated with honour from the college or academy in 
1779. His grandmother then wished him to enter the army 
of the landgrave of Hesse, but he declined to servo te a 
tyrant,” and a year later slipped away from Geneva and 

* This is reprinted here, with the consent of Mr Henry Cabot 
Lodge, of Massachusetts, from his work entitled Albert Gallatin, 
by Henry Cabot Lodge, New York, Charles Scribner’s Pons. 1879. 
Copyright, 3879, by Henry Cabot Lodge. 
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embarked for the United States. No man ever had less 
reason to emigrate A competent fortune, good prospects, 
social position, and a strong family connexion, were all 
thrown aside m order to tempt fate m the New World, 
His relations very propeily opposed his course, hut they 
nevertheless did all m their power to smooth his way, and 
continued to treat him kindly, and he himself m after-life 
always admitted the justice of their opinions. The temper 
of the times, a vague discontent with the established order 
of things, and some political enthusiasm imbibed from the 
writings of Kousseau, ar-e the best reasons that can now be 
assigned for Gallatin’s ill-considered desertion of home and 
friends 

In July 17S0 Gallatin and Ms friend Serre landed m Massa- 
chusetts. They brought with them youth, hope, coinage, and a 
little money, and at once entered into busmess The times weie 
unfavourable The great convulsion of the Revolution was drawing 
to a close, and everything was m an unsettled condition. The 
young Genevans failed m business, passed an aimless and seveie 
wxntei m the wilds of Maine, and leturaed to Boston penniless 
Gallatin tiled to earn a living by teaching Blench m Harvard 
College, apparently not without success, hut the cold and ugid 
civilization of New England repelled him, and he made his way to 
the South In the backwoods of Pennsylvania and Virginia there 
seemed to be better chances for a young adventuiei Gallatin 
engaged m land speculations, and tried to lay the foundation of his 
foitune m a fiontier farm In 1789 he mauied Sophia Allegre, 
and every prospect seemed to be brightening But clouds soon 
gatheied again _ After only a few months of wedlock Ins wife 
died, and Gallatin was once more alone. The solitary and desolate 
frontier life became now more tlrcaiy than evei , he flung lamself 
into politics, the only outside lesource open to him, and his long 
and eventful public career began. 

The constitution of 1787 was then before the people, and Gallatm, 
with Ins dislike of strong government still upon him, threw him- 
self into opposition and became one of the founders of the Anti- 
Eederalist, or, as it was afterwards called, the Republican party. 
Elections followed to State conventions and legislatures, and 
Gallatin rose with surpusing rapidity Despite Ins foreign birth 
and lus inability to speak English with correctness oi fluency, he 
succeeded wonderfully He ivas helped, of course, by his sound 
education ; but tlie true cause of his success lay in lus stiong sense, 
untiung industry, courage, clcai -sightedness, and gieat intellectual 
force. In 1793 he was chosen United States Senator fiom Penn- 
sylvania by the votes of hotli political parties No highei tiibnte 
w r as ever paid to character and ability than that conveyed by tins 
election. But although party feeling did not run high enough m 
Pennsylvania to prevent Gallatin’s election, the staunch Federalists 
of the Senate, who had begun to draw the paity lines rather 
sharply, found the presence of the young Genevan highly distaste- 
ful They disliked lus Fiencli origin, and suspected him to be a 
man of levelling principles. His seat was contested on account of 
a technical flaw m legard to the duration of lus citizenship, and 
the Senate annulled the election and sent him back to Pennsylvania 
with all the gloiy of political martyrdom. 

The part he had already taken m the exciting scenes to which he 
now letumed had without doubt been an efficient cause in his re- 
jection by the Senate. The success of the new scheme of national 
government turned at the outset upon the re-cstablishment of sound 
finances. To carry out the great plans which he had set on foot, 
PIam.il ton had found it necessary to lay an excise on domestic spirits 
This tax bore hardly upon the western counties of Pennsylvania, 
Virginia, and Noith Carolina, where the people worked many small 
stills, and were thus able to get their grain to market in a port- 
able form. Strong opposition was manifested, Hamilton and 
lus party modified the original excise law, and paitly by their 
action, partly through the influence of Washington, the murmurs 
in tlie two Southern States died away. But in Pennsylvania con- 
cession proved fiuitless, and hostility became daily more active and 
dangerous. 

In this resistance to the excise, which was peculiarly odious to 
the people among whom he lived, Gallatin took a leading pait 
He intended fully to lestrain opposition withm legal hounds, hut 
he made the great mistake of embarking upon the stormy sea of resist- 
ance to law without sufficiently allowing for the character of the 
population. The frontiersmen of the Alleghames were a rough and 
sturdy race, with a largo and unfortunate admixture of wild Irish. 
The law-abiding American spirit was by no means supreme. Legal 
resistance soon developed into insurrection. Houses were burned, 
revenue officers assaulted and driven from the countiy, and the 
United States mail was stopped and the letters seized by the rioters. 
The people began to arm and associate, thus preparing forcible 
resistance to the Government. 

Gallatin did his best to retrieve his error and prevent open 


war With fine coinage he faced the ej cited band , of nfk-inc-n 
who gathered at Redstone Old Foit on the 20tli ot August l7t>4, 
and opposed with vigoious eloquence the use of ioice against tlie 
Government He checked the excitement sufficiently to pin ait 
bloodshed , but he was only just m time Washington, mid 
Hamilton had at last detei mined to test the strength ot the new 
Government, and w T eie moving with an oveivhelnnng toice upon 
the western counties Gallatin had blnndeied in exciting and 
leading opposition to law among so mile a people, but lie bad 
also interposed with sufficient effect to stop despaate measures, 
and the whisky lebelhon faded away helplessly betore tlie national 
power 

Of all the men who took pait m this opposition to the excise, 
Gallatin alone came out with credit He was at once elected to 
Congiess, and took his seat as a member of the Lover House m tlie 
autumn of 1795. A foreigner, still young, and speaking English 
with a very defective pionuneiation, he nevertheless by sheer ioice 
oi ability and industry wrested fiom all competitors tlie leadership 
of the Republicans m the house, and almost at once became the 
most dangerous opponent whom the Fedeialists had evci en- 
counteied m Congress. That gieat paity, by simple weight of 
ability, generally in a minority, and never m lull sympathy with 
the mass of then countrymen, maintained their powei unbroken 
for the first twelve yeais of the Government. They had established 
and organized that Government, and m so doing had home down 
opposition v ith a high band They were as domineering as they 
w r eie able, and inflamed with hatred of France, just then using to 
the dignity of a party piinciple, they found m Gallatm an enemy 
;lio was both by origin and opinion peculiarly obnoxious to them 
They attacked lum unsparingly, but m i am His perfect com- 
mand of temper, and moderation of speech and action, m a bitterly 
personal age, never failed, and weie lus most effective weapons ; 
but he made his power felt m other u ays His clear mind and 
industrious habits diewlnm to questions of finance lie became 
the financier oi his party, and pieached unceasingly lus caidmal 
doetunes of simplicity and economy, and was an effective critic oi 
the measures of Government Cool and temperate, Gallatin, when 
following lus own theones, was usually m the light, although 
accused by lus follow eis of trimming Tims, in regard to tlie 
Jay treaty, lie defended the constitutional light oi the house 
to consider the treaty, but he did not urge rejection in this 
specific case. On the other hand, when following a pmely 
party policy, lie generally erred. He lesisted the navy, the 
mamspimg of "Washington's foreign policy and tlie chief glory 
of the Federalists. He opposed commeicial treaties and diplo- 
matic intercomso m a similar fashion. On all these points he 
was grievously wiong, and on all he changed lus views after a good 
deal oi bittei experience. The greatest period of Gallatin’s career 
m Congress vas m 1798, after the publication of the famous X Y Z, 
despatches. The insults of Talleyiand, and his shameless attempts 
to extoit bribes fiom the Ameiiean commissions s, loused the deep 
anger of the people against Fiance. The Federalists swept all 
betore them, and the members of the opposition either retired from 
Philadelphia or went over to the Government Alone and single- 
handed, Gallatin carried on the fight m Congress. The Federalists 
hoie down on him unmercifully, and even attempted a constitu- 
tional amendment m regard to citizenship, in order to drive lum 
from office Still he held on, making a national struggle m the 
national legislature, and lelymg veiy little upon the lights of 
Slates so eagerly grasped by Jefferson and Madison. But even then 
the tide was turning Tlie strong measures of the Federalists 
shocked the country ; the leaders oi the dominant party quarrelled 
fieicely among themselves , and the Republicans carried the elec- 
tions of 1800 

Jefferson and Burr obtained an equal number of votes, and as the 
constitution then stood either was entitled to the presidency, 
although no one questioned that it had been intended for Jefferson. 
The election was thrown into the house, and the Federalists, 
maddened by defeat, strove to give the presidency to Burr They 
fortunately failed, hut it was Gallatin who led the Republicans, 

E rented rasli measures, retained the sympathy of the country, and 
a careful plan piepaied for any emergency. 

When, after tins exciting contest, Jefferson took possession of the 
White House (1801), there were two men, and two only, whose com- 
manding abilities marked them for the first places in the cabinet. 
James Madison became secretary of state, and Albert Gallatin secre- 
tary of the treasury. Wise, prudent, and conservative, Gallatin made 
few changes in Hamilton’s arrangements, and for twelve years 
administered the national finances with the greatest skill. He and 
Jefferson were both imbued with the idea that government reduced 
to the lowest possible point could be carried on upon a priori prin- 
ciples resting on the assumed perfectness of human nature, and that, 
if this were done honestly, its authors would be implicitly trusted, 
and a political millennium would surely ensue. The chief burden 
of carrying out this theory fell upon Gallatm. His guiding prin- 
ciples still were simplicity of administration and speedy extinction 
of all debt, and everything bent to these obj ects, Fighting or bribing 
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the Barbaiy pnates was a meie question of expense It was cheaper 
to seize Louisiana than to aw ait the settlement of doubtful points 
Commercial waifaie was to be avoided because of the cost All 
wars weie bad, but if they could not be evaded it was less extiava- 
gant to be leady than to rush to aims unptepaied Amid many 
difficulties, and thwaited even by Jeffeison himself in the mattei of 
the navy, Gallatin pushed on ; and after six yeais the debt was as 
far as possible paid, a large surplus was on hand, a compre- 
hensive and beneficent scheme of internal uupiovements was leady 
for execution, and the promised land seemed m sight Then came 
the stiess of wai m Europe, a wi etched lieutiality at home, fierce 
outbreaks of human passions, and the fair stmctuie of government 
by a i» 101 i theories based on the goodness of unoppiessed humanity 
came to the mound Gallatm was thiown helplessly hack upon the 
rejected Federalist doctune of government according to cucuni- 
stances He uttered no vain legiets, but the position was a trying 
one The sworn foe of stiong government, he was compelled, in 
pursuance of Jeffei son’s policy, to put into execution the embaigo and 
the most stimgent measuies ever taken by an Ameucan legislature 
He did his best, but all was in vam. Commeicial waifaie failed, 
the embaigo was repealed, and Jeffei son, having hopelessly entangled 
foreign relations and brought the countiy to the veige of civil wax, 
retned to puvate life defeated and bioken, and leaving to his suc- 
cessor Madison, and to Gallatin, the task of extricating the nation 
fiorn its difficulties From 1809 the new admmistiation, drifting 
steadily towards war, struggled on fioin one abortive and exaspei- 
atmg negotiation to another It was a period of sore trial to Gall atm 
The peace policy had failed, and nothing else replaced it He had 
lost his hold upon. Pennsylvania and Ins support m the House, 
while a cabal in the senate, bitteily and personally hostile to the 
tieasuiy, cnppled the adnumstiation and 1 educed every Govern- 
ment measure to meie inanity At last, however, one of their blun- 
dering acts struck Napoleon m a vital spot. To escape its effects, 
he set himself to hoodwink the administration and trick the United 
States into war with England. The deception was successful, and 
was poweifully aided by a war paity, violent and ignorant, hut 
with plenty of fresh ability, full of the new spirit of nationality, 
and determined to fight at all hazards The result was inevitable, 
and Madison was forced to take the lead m June 1812, m declaring 
wai against England 

Gallatm never wasted time m futile complaints. His cheiislied 
schemes were shattered Wai and extiavngant expenditure had 
come, and lie believed both to be fatal to the prosperity and pio- 

g iess of America. He therefore put the finances in the best order 
e could, and set himself to mitigate the evil effects of the war by 
obtaining an eaily peace. With tins end m view lie giasped 
eageily at the proffered mediation of Russia, ami without lesigmug 
the treasuiy sailed for Europe in May 1813. 

Russian mediation proved bauen, but Gallatin persevered, catch- 
ing at every oppoitumty for negotiation In the midst of las 
labours came the news that his old foes in the senate had refused 
to confirm Ins appointment He still toiled on unofficially until, 
Madison having filled the treasury, his nomination for the second 
time met the approval of the senate, and he was able to pioceed 
with direct negotiations. The English and Ameucan commissioneis 
finally met at Ghent, and m the tedious and nritating discussions 
which ensued Gallatin took the leading part He dealt easily with 
lib antagonists, who were all second-rate and obstinate persons, 
and drove them by quiet persistence and firmness from their fust 
ariogant and impossible demands. His great difficulty lay m man- 
aging his own colleagues, who were, especially Hemy Clay and 
John Quincy Adams, able men of strong wills and jawing tempers 
He succeeded in pieserving harmony, and thus established his 
own reputation as an able diplomat Peace was liis rewaul, and, 
after visiting Geneva for the first time since his boyhood, and nego- 
tiating a commercial convention with England, Gallatm returned 
to Ameiica, 

He leceived an immediate offei of the treasury, which he declined, 
hut accepted the mission to France (1816), where he lemained 
for the next seven yeais, winch were m all probability the 
pleasantest of his life He passed Ins time in thoroughly congenial 
society, seeing eveiyhody of note or merit in Euiope He did not 
neglect the duties of his official position, hut strove assiduously and 
with Ins wonted patience to settle the commercial relations of lus 
adopted country with the nations of Euiope. 

In 1823 he resigned liis post and returned to the United States, 
when he found himself plunged at once in. the bitter struggle then 
m progress for the presidency. His favouute candidate was his 
personal fuend William H. Crawfoid, whom he regarded as the 
true heir and i epresentative of the old J effei soman principles. W ith 
these feelings lie consented to run for the vice-presidency on the 
Crawford ticket. But Gallatin had come home to new scenes 
and new actors, and he did not fully appreciate the situation. 
The contest was bitter, personal, factious, and full of intrigue. 
Yan Buren, then in the Crawford interest, came to the conclusion 
that the candidate for the second place, by his foreign ongin, 
weakened the ticket, and Gallatin therefore witlidiew his name and 
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ietired from the contest without leluctance The election, unde- 
cided by the populai vote, was thiown into the house, and lesulted 
m the choice of J Qumey Adams, who in 1826 drew Gallatm fiom 
his letirement and sent him as minister to England to conduct 
anothei complicated and aiduous negotiation with that povvei. 
Gallatm worked at lus new task with his usual industry, tact, and 
patience, but the lesults weie meagre, although an open bieach was 
successfully avoided. In 1S28 he once moie letuined to the United 
States, and hade faiewell to public life. 

Accepting a business position m New Yoilc which gave him a suffi- 
cient income, Gallatin turned lus attention to the congenial pm suits 
of science and literature. In both fields he displayed gieat talent, and 
his book upon Indian languages laid the foundations of the ethnology 
of the Ameucan abougines He continued, of course, to interest 
himself m public affans, although no longer an active participant, 
and m all financial questions, especially m regard to the bank 
cliaiter, the resumption of specie payments, and the panic of 1837, 
he exerted a wide and beneficial influence The rise of the slav cry 
question touched him nearly Gallatm had always been a consistent 
opponent of slaveiy, and m the early days of the Government had 
boldly attacked that institution when unable to find a dozen men of 
any paity to side with him. He felt keenly, therefore, the attempts 
of the South to extend the slave povvei and confirm its existence, 
and the remnant of his strength was devoted m lus last days to 
writing and distributing two able pamphlets against the wai with 
Mexico Almost his last public act was a speech against the annex- 
ation of Texas, and, although more than eighty yeais old, lie con- 
fronted a howling New Yoik mob with tbe same cool, unflinching 
courage^luch he had displayed half a centuiy before when ho faced 
the aimed frontiersmen or Redstone Old Fort. 

During the winter of 1848-9 his health failed, and on the 12tli 
of August 1848, he passed peacefully away. 

Gallatm was twice married His second wife was Miss Hannah 
Nicholson, of New York, by whom he liad three children, two sons 
and a daughter, all of whom sui vived him Iti peisonal appearance 
he was above middle height, with stiongly-iiiailced featuics, indi- 
cating great strength of intellect and charactoi He was 1 (‘served 
and extiemely reticent, cold m mannei and not sympathetic. Theie 
was, too, a certain Calvmistic austerity about him, but 1m was nuieli 
beloved by his family. He was never a popular man, nor did lie 
evoi have a stiong personal following, oi many attached ii muds. 
He stood with Jeffeison and Madison at the head of Ins paity, uiul 
won lus place by foice of character, courage, application, and great 
intellectual power. His eminent and manifold services to Ins 
adopted countiy, lus great abilities and upright character, assure 
lnm a high position m the lnstoiy of the United Slates. 

GALLE, or Point de Galle, a town and port in tlic 
southern province of Ceylon, on the south-western coast, 
about 72 miles S. of Colombo, with which it is connected 
by a good carriage road. It was made a municipality m 
1865, and divided into the five districts of the Furl, 
Callowelle, Galopiadde, Hirimbure, and Cumbalwulla. 
The fort, which is more than a mile m circumference, 
commands the whole harbour, but is commanded by a 
range of hills. Within its enclosure are not only several 
Government buildings, but an old church erected by the 
Dutch East India Company, a mosque, a Wesleyan chapel, 
a hospital, and a considerable number of houses occupied 
by Europeans. The old Dutch building known as tho 
queen’s house or governor’s residence, which dated from 
the year 1687, was in such a dilapidated stale that it was 
sold by Governor Gregory in 1873. Elsewhere there are 
few buildings of individual note, but the geneial stylo of 
domestic architecture is pleasant and comfortable, though 
not pretentious. One of the most delightful features of 
the place is the profusion of trees, even within the town, 
and along the edge of the shore — suriyas, palms, cocoa-nut 
trees, and bread-fiuit trees. The ramparts towards the sea 
furnish fine promenades. In tho harbour deep water is 
found close to the shore, and the outer roads are spacious ; 
but the soutli-weBt monsoon renders entrance difficult, 
and not unfrequently drives vessels from their moorings. 
Galle is an important point on the lines of communication 
between Calcutta and Australia, and between Suez and 
Singapore, The Peninsular and Oriental Steam Navigation 
Company, the Messageries Maritimes , and the British India 
Steam Navigation Company have agencies at tho port. 
The trade is mainly in the productions of the surrounding 
country, of which m 1873 there was shipped 11,477 cwts. 
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of cocoa-nufc oil, 10,083 ewts. of cinnamon, 23,377 cwts. of 
plumbago, and 22,932 cwts. of coir. Cotton goods are tbe 
principal import, 143,410 pieces being the amount for 1S73. 
The inhabitants of Galle are of very mingled origin, com- 
prising not only Singhalese Euiopean residents and Eurasian 
half-castes, who are locally denominated “ Burghers,” as 
being mainly the descendants of the old Dutch settlers, 
but also “ Moors or “ Moormen ” (that is, Arabians or 
semi-Arabians), Hindus, Parsees, people from the Coro- 
mandel coast, and Maldivians. The Moois are largely 
engaged as lapidaries and workers in tortoise-shell, and the 
urgency of the itinerant vendors is one of the inevitable 
plagues of the European visitor to the town. According 
to the returns of 1871, the total population of the munici- 
pality was 47,059, distributed in 8979 families, occupying 
7496 houses, and consisting of 24,294 males and 22,765 
females 

Galle, aceoidmg to Su J E Tennent, is the Tarshish of Solomon, 
hut of this opinion, there is no proof, even if it were certain that 
the Jewish fleets visited the island of Ceylon at all The place is 
mentioned by none of the Gieek or Latin geogiapheis, unless the 
identification with Ptolemy’s Avium Piomontonumor Cape of Buds 
be a correct one It is hardly mentioned m the native chiomcles 
before 1267, and Ibn Batuta, in the middle of the 14th centuiy, 
distinctly states that Kali, — that is, Galle, — was a small town It 
was not till the penod of Portuguese occupation that it rose to lm- 
poi tance. 'When the Dutch succeeded the Portuguese they greatly 
strengthened the fortifications, which had been vigorously defended 
against their admnal, Kosten, and under then rule the'place had 
the rank of a commandancy. In the mainage tieaty of the infanta 
of Portugal with Chailes II. of England it was agreed that if the 
Portuguese recovered Ceylon they were to hand over Galle to the 
English ; but as the Portuguese did not recover Ceylon the town 
was left to fall into English hands at the conquest of the island 
in 1796. The name Galle is derived fiom the Singhalese (/alia, 
equivalent to rock , but the Portuguese and Dutch settleis, being 
better fighters than philologists, connected it with the Latin gallus 
a cock, and the image of a cock was carved as a symbol of the town 
in the fiont of the old Government house. 

GALLIC ACID, trioxybenzoic acid, or dioxy salicylic 
acid, CJ 7 H b 0 5 + H 2 0 or C! b H 2 (OH) 3 CO(OH) + H 2 0, the 
•acidiim gallicum ot pharmacy, is a substance discovered by 
.Scheele, which exists as such in the leaves of the bearberry, 
•in pomegranate root-bark, and m tea, in gall-nuts to the ex- 
tent of about 3 per cent., and mother vegetable productions. 
It may be prepared by keeping moist and exposed to the 
air for from four to six weeks, at a temperature of 20° 
to 25° C., a paste of powdered gall-nuts and water, and 
removing from time to time the mould which forms on its 
surface ; the paste is then boiled with water for twenty 
minutes to obtain a solution of the gallic acid ; this is 
filtered through calico, and the deposit of acid it affords on 
cooling is drained by pressure between folds of bibulous 
paper, and purified by dissolving in boiling water, by re- 
crystallization at about 27° C., and washing of the crystals 
with ice-cold water. The production of the acid appears 
to be due to the presence in the galls of a ferment. This 
is not contained m Chinese gall nuts, which consequently 
require the addition of yeast or of common galls to deter- 
mine the decomposition of their tannin necessary for the 
formation of gallic acid (see C. H. Viedb, Dingier 1 s Polyt. 
■Journ , ccxvi., 1875, p. 454). Powdered gall-nuts, contain- 
ing 43 per cent, of tannic acid, were found by M. Sacc to 
yield 50'4 per cent of pure dry gallic acid (Compt. Pend., 
Ixxii., 1871, p. 766). Gallic acid is most readily obtained by 
boiling with weak solution of acids the tannin procured 
from oak-galls by means of alcohol and ether. The changes 
which take place in this, as in the first described mode ot 
preparation, apparently consist m the splitting up of tannin, 
or gallo-tannic acid, which, according to some experiments, 
is a glueoside of tannic acid, of the formula 0 3i H 28 O 22 , to 
give with two molecules of water cwo molecules of digallic 
nr taunic acid, O 14 H 10 O 9 , and glucose, C 6 H 12 0 6 . _ The former 
foody, which may be represented as an etheric anhydride 


of gallic acid, C b H,(OH), C'O(OH) O.CO (OH) C ID, 
by the assimilation of a molecule of water is then con- 
verted into two molecules of gallic acid (see Armstrong 
Organic Ghemidiy , p 304, 1S74). Gallic acid may be 
produced by heating an aqueous solution of duodo- 
salieylic acid with excess of alkaline carbonate, by acting 
on dibromosalicylic acid with moist silver oxide, and br- 
other chemical methods. It crystallizes m white or pale 
fawn-coloured acicular prisms or silky needles, and is 
soluble in alcohol and ether, and in 100 parts of cold, and 
3 of boiling water, is without odour, and has an astimgent, 
acidulous taste, and an acid reaction. Dried at 100° C 
it loses 9 5 per cent of it3 weight of water, at about 
200° C it meltsj and at 210 to 215° it is resolved into 
carbon dioxide and pyrogallol, C b H 3 (OH) 3 With feiric 
salts its solution gives a deep bine colour, and with ferrous 
salts, after exposure to the air, au insoluble, blue-black, 
ferroso-ferric gallate Bases of the alkali metals give with 
it four series of salts ; these are stable except m alkaline 
solutions, in which they absorb oxygen and turn brown 
Solution of acid calcium carbonate becomes with gallic acid, 
on exposure to the air, of a dark blue colour. Unlike 
tannic acid, gallic acid does not precipitate albumen or salts 
of the alkaloids, or, except when mixed with gum, gelatin. 
Salts of gold and silver are reduced by it, slowly in cold, 
instantaneously in warm solutions, hence its employment 
in photography. With phosphorus oxychloride at 120° O. 
gallic acid yields tannic acid, and with concentrated 
sulphuric acid at 100°, rufigctlha acid, C lt H 8 0 8 . Phos- 
phorus pei chloride, and also, after several hours, solution 
of arsenic acirl near the boiling point (J\ Lowe, quoted 
Chem. News, xix., 1869, p. 41), convert it into ellagic acid, 
C 14 H 8 0 9 + H 2 0, a substance which occurs ui gall-nuts, m 
the external membrane of the episperm of the walnut (T. 
L. Phipson, Chem. News, xx. p. 116), and probably many 
plants, and. composes the “bezoar stones” found in the 
intestines of Persian wild goats. Gallic acid may be esti- 
mated, after lemoval of tanmc acid by gelatin, by means 
of permanganate of potassium, with which it evolves carbon 
dioxide, and (F. Jean, Compt. Rend., lxxxii., 1876, pp 
982-4), by means of iodine in the presence of an alkaline 
carbonate. 

Gallic acid lias beeu advantageously employed as an 
internal medicinal agent in scarlatinal albuminuria, in which 
its effect appears to be due to an astringent and tome 
action on the inflamed capillaries of the kidneys j 1 in other 
forms of albuminuria, 2 m cases of chyluria, in which, 
as not causing nausea and headache, it is preferable to 
tannic acid, 8 and in pyrosis, diarrhoea, some forms of 
dysentery, and tabes and rickets, and atonic states of the 
alimentary canal and of the body generally. In checking 
the night-sweats of phthisis it has been found of especial 
service. 4 As a haemostatic, when administered mterually, 
it has proved of value in haematemesis, epis taxis, fungus 
haematodes, 5 menorrhagia, 6 and more particularly in 
haematuria. Gallic acid has been highly recommended in 
haemoptysis, 7 in which, however, ergot, from its not oc- 
casioning griping and constipation, or interfering with a 
liberal use of milk, has been found a better remedy. 8 1 1 
may be given in considerable quantities without any evil 
consequences The effects of too large a dose are to render 

1 Braiihioaite s Retrospect, Ixxiu , 1876, 114 

* Lancet, 1878, u 680 ; Med Times, 1853, li 55, and 1854, i 
594 ; according to Parkea {ib , 1854, ii. pp. 28, 29), feme chloride 
is superior to it as a means of reducing the albumen in nephritis, 

3 Bence Jones, Med. Times, 1852, u. 653, and 1853, u. 494. 

4 Id , 1854, i, 594 j and Brit, and For. Med.-Chvr. Mm , 1862, 

i. 194 5 Med. Times, 1858, u. 373. 

6 II., 1862, i 49 ; and Lancet, 1860, u 254. 

7 Williams, Rankmg's Abstracts, 1862, l 73;, and Waters, ib., 

I 1871, i. 56 8 Williamson. Lancet, 1876, u 696. 
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the pulse hard aud wiry, and to produce pallor, a whizzing 
sound in the ears, dizziness, and iaintness. Its administra- 
tion in a ease of Bright’s disease described by Dr Bonce 
Jones was followed by epilepsy (see Med. Times, 1803, li. 
495), As a topical styptic application, gallic is inferior to 
tannic acid. 1 With glycerin it is combined to form the 
pharmaceutical piepaiation ijlycenmim acidi galhci. 

GALLIENUS, P. Liuinjus (218-268), Roman emperor, 
son of the emperor Valerian, was born about 218. From 
253 to 260 he reigned conjointly with his father, and gave 
proof of both biavery and ability, especially in the defeat 
near Milan of 300,000 Alemamu, with a force of only 
10,000 Romans. When, however, his faLlier was defeated 
aud taken prisoner by Sapor, king of Persia, m 260, 
Galhenus made no effort to obtain his release, or to with- 
stand the incursions of the invaders who threatened the 
empire from all sides. He occupied part of Ms time m 
dabbling in lifceratiue, science, and various trifling arts, but 
gave himsolf up chiefly to excess and debauchery. His 
generals rebelled against him m almost every province of 
llm empire, and this period of Roman history camo to bo 
called the reign of the thirty tyrants, although m reality the 
usurpers numbered only nineteen. Galhenus was killed at 
Milan in 2G8 while besieging Aureolus, who had been pro- 
claimed emperor by the Illyrian legions. 

GALLINULE. See Moomiisn, 

GALLIO, Junius Ann-Utts, proconsul or “deputy” of 
Achain at the tune of the apostle Paul’s first visit to 
Corinth (53 a.d.), was the son of M. Annaeus Seneca, a 
Roman eques aud rhetorician, aud was bora at Cordova 
about the beginning of the Christian era. His mother’s 
name was Helvia; and L. Anmeus Seneca, the philosopher, 
and L, Anmeus Mela, the geographer, woro his full brothers, 
his own propor name being Marcus Anmeus Novatus. 
After he had received a careful education from his father 
at Cordova, ho wonl to Romo, whore he attracted the notice 
of L. Junius Gallio, a rhetorician of some repute, who ulti- 
mately adoptod him, thus conferring the name by which 1m 
is usually known. The terms on which ho lived with Ills 
kindred and • with the world are well illustrated in the 
epithet “ dulcis " applied to him by Statius (8dv., ii. 7, 32), 
aud by Seneca (Nat. Qu., i prof. — “nemo mortalium uni 
tam dulcis est quam hie omnibus ”). It is probable that 
Gallio shared the misfortunes of his brother when tho latter, 
having incurred tho enmity of Messalina, was banished to 
Corsica ; and that both returned together to Rome when 
Agrippina had selected Seneca to be tutor to Nero. To- 
wards tho close of tho reigu of Claudius, Gallio received the 
proconsulslup of tho nowly constituted senatorial province 
of Achaia (Acts xviii. 12), but scorns to have been com- 
pelled by ill health to resign tho post within a fow years 
(Pliny, 11, A T ., xxxi, 33 ; Honoca, ftp. civ.). In the fifth 
year of Hero wo hoar of him as having been again in Itomo 
(Dio Cassius, Ixi, 20, 21), and on the samo authority wo 
learn that ho finally became one of the last victims of that 
emperor (Ixii. 25). The statement of Joromo in tlio 
chronicle of Eusebius, that Junius Gallio “ frator Sonocuo, 
ogrogitis dcelamalor, propria so iminu intorfocit,” appears 
to bo founded, oil a confusion of names. Son oca’s works, 
I)e Ira and lie Vita Brata, aro dedicated to Gallio, who 
himself appears to havo written some treatises in natural 
history (Son., V, Q, f v. 11), Compo.ro Tacitus, Ann,, xv. 
73 ; xvi. 17; Dio Cassius, lx. 35. 

GALLIPOLI, tho ancient KaXAiVoAt?, a seaport town 
of Turkey in Europe, in the proviuco of Rumili and vilayet 
of Eclirneli, at tho north-east oxfcromiLy of tho ^trails of 

1 On tlw tlimpentles tifftiillfe and .see fiu (her It. Keiths 'GHiuu\il 
notes upon llm ttsn of gallio acitl in vurimin i list >n sen,’ 1 J Mu'td Times, 
ISiiii, i, 4ft,S Sr/. ; mitt \V, Bayes, On Gallic Acul," AssmtUim 
Mnticul Journal, I Shi, p. fa) o’. ] 
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Dardanelles, on a narrow peninsula 130 miles SAY. of 
Constantinople, and 90 miles due S. of Adiianoplo, in 
40° 24' 1ST. lat and 26° 40' 30" E. long. Nearly op- 
posite is Lapsaki oil tho Asiatic side of the channel, 
which is here about 2 miles wide. The town of Gallipoli 
presents a miserable aspect ; the streets aro narrow, the 
houses mostly of wood and ill built, though, there arc a 
few better structures near the harbour, and the Anglo- 
French occupation of 1853-6 led to some improvements 
Tho only noteworthy buildings aro the large, crowded, 
and well-furnLshed bazaars, with leaden domes. There 
are several mosques, none of them remarkable, and many 
interesting Roman and Byzantine remains, especially a 
magazine of tho emperor Justinian, a square castle and 
tower attributed to Bajazet I., and some tumuli on the 
south, said to be the tombs of tho Thracian kings. The 
lighthouse, built on a cliff, lias a fine appearance as scon 
from the Dardanelles. Gallipoli is the lesidonco of a 
captam-pasha and the scat of a Greek bishop. It has two 
good harbours, and is tho principal station for tho Turkish 
fleet. From its position as tho key of the Dardanelles, it 
was occupied by tho allied French and English armies in 
1854. Then tho isthmus a few miles to the north of the 
town, between it and Bonl.iir, was fortified with strong 
earthworks by English aud French engineers mainly on the 
lines of tho old works constructed m 1357, when tho Turks 
first crossed over into Europe, nearly 100 years before they 
gamed possession of Constantinople. Those fortification , h 
were reuowcd and enlarged in January 1878, on tho 
Russians threatening to take possession of Constantinople. 
Tho peninsula thus isolated by the fortified positions lias 
tho Gulf of Saros on tho NAY., and extends .some 50 miles 
to the SAV Tliogunsof Gallipoli command the Jhml.i 
n olios just before tho strait joins the Sea of Marmora. 
The town itself is not very strongly fortified, the pi in 
cipnl fortifications being further down the Dardanelles, 
wliero tho passage is narrower. The district of Gallipoli 
is exceedingly fertile and well adapted for agriculture ; 
a great variety of crops aro raised, but, previous to the 
war of 1877-8, nearly all progress was stopped on ae 
count of tho maladministration oE tho Turkish authorities. 
Nevertheless considerable quantities of tho various cereals 
woro exported, besides wine, oil, skins, cotton, sheep, di\, 
much of tho trade being transit. Tho principal imports urn 
manufactured goods, coal, sugar, coffee, rice, soap, iron. Thu 
lino of railway betweou Adriano pie and the Egeati Sea has 
boon prejudicial to tho transit trade of Gallipoli, uml several 
attempts have boon made to obtain concessions for tho con- 
struction of a railway that would connect this part with the 
Turkish railway system. There is little industry in Gallipoli, 
though previous to tho war attempts had boon made to 
extond aud improve tho manufacture of silk thread and silk 
goods, and some littlo business was done in the construction 
of coasting vessels. Et earners to and from (JouHtantinoplo 
call rogularly at Gallipoli. Widely different estimates 
liavo boon given of the population of tlm town ; it is 
probably somowhero about 25,000 or 30,000, 
GALLIPOLI, an important seaport town of Italy, in tho 
province of Lecce, and about 25 miles NYE. of the city of 
that name, beautifully situated on a rocky islet on the east 
shore of the Gulf of Taranto, and connected by a long stone 
bridgo of twelve arches with tho suburb of Lizza on tho 
mainland. Tho town is well built and fortified, and has a 
castle, erected by Charles 1, of Anjou, a largo cathedral, n 
gymnasium, and an episcopal seminary. It is chiefly noted 
for its extensive cisterns cut in tho solid rock for containing 
tho olivo oil collected from all parts of Puglia; but it 1ms be- 
sides a productive tunny fishery, and liuumfaot tires muslins, 
cotton stockings, and woollen goods. The harbour has been 
I improved since 1855 by anew mole, but the entrance is still 
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somewhat dangerous In 1873 there entered 350 vessels 
with a total tonnage of 66,652 tons, 281 being Italian and 
29 British. The principal exports are oil (of which 9628 tons 
were shipped in 1875), wine, oats, and cotton seed, and the 
imports, fish from Norway, manufactured goods from France, 
petroleum fiom the United Slates, staves from Austria, 
and wheat and barley from Greece and Turkey. The popu- 
lation of the town in 1871 was 7578, and of the commune 
9951. Gallipoli preserves the name and almost certainly 
occupies the site of the ancient Callipolis, the “Beautiful 
City/’ founded, according to Dionysius, by a Spartan named 
Leucippus and a number of the citizens of Tarentum. 

GALLIUM, so called in honour of France (Gallia), 
symbol Ga, atomic weight 69 '9, a metal discoveied, August 
27, 1875, by hi. Locoq do Boisbaudran, in the spectroscopic 
examination of zinc-blende from Pierrefitte in the valley of 
Argolos, Haute, s Pyrenees, and since found to exist in blende 
from several other localities, notably m that of the mines 
of Ludnch and Apfol at Bcnshorg, on the Bliinc, which 
contains nearly 16 milligrammes per kilogramme. Its 
density and approximate atomic weight, and other of its 
characters, wore predicted by Mendeljeff, in accordance with 
his law that the properties of the elomcntary bodies, as also 
the constitution and properties of thoir combinations, aio 
periodic functions of tlicir atomic weights (see article 
OimiiHTitY, vol. v. p. 5 13, col. 2). Gallium, may be pre- 
pared by a process llic chief features of which aro the treat- 
ment of the ore, which contains the metal in only very 
minuto quantity, with zinc; the removal, from a hydro- 
chloric acid solution of the golatinous prccipitato thereby 
produced, of various foreign metals by means of hydrogen 
sulphide ; the fractionation of tlio residual liquid with 
sodium carbonate, gallium, being thrown down beforo zinc 
by that reagent ; the formation of a sulphato from the re- 
sultant procipitnto ; and, lastly, the electrolysis of a potash 
solution of the purified oxido obtained therefrom, the metal ' 
appearing on the negative platinum, electrode. Bolid 
gallium is greyish-white, of octahedral crystallization, and 
remarkably hard and resistant oven at a temperature litllo 
below its molting point, and is but slightly malleable and 
flexible, though thin plates of it will boar bonding several 
limes without breaking, ft molts wkonheld in the fingers, 
its point of fusion being 3CFT5 0. (86 0, 27 Fahr.). The 
liquid metal is of a silvery white colour, and adheres to 
glass, forming a mirror resembling that of mercury. It 
exhibits in a remarkable degree the phenomenon of super- 
fusion, but when some degrees below its molting point 
crystallizes immediately if a small fragment of the solid 
metal attached to a platinum wiro bo inserted into it. At 
24°'5 C. (70°*1 Fahr.) the specific gravity of the solid 
metal is 5*956, and of the liquid 6*069; the specific boat 
of the former betwoon 12 e and 23° 0. iB 0*079, giving 
atomic heat 5*52, and that oE the latter hotwoen 119° and 
106° C. is 0'0802 (Bcrlhelofc, CompL fiend, lxxxvi. 
786-7). At a red hont in air gallium is not perceptibly 
volatilized, It is little affected by cold nitric acid, but 
dissolves roadi]y in hydrochloric acid ; with potash solution 
it liberates hydrogen. It furnishes a deliquescent and very 
soluble chloride, GaCL, or Ga 2 Cl( 3 , a corresponding bromido 
and iodide, and an ammonia-gallic alum. Its oxido is more 
soluble in ammonia than is alumina. In basicity it holds 
a place intermediate botwcon aluminium and indium. It 
is precipitated by alkalino carbonates and barium carbonate, 
but not by hydrogen sulphide and ammonium sulphide in 
the absence of zinc. Gallium affords two brilliant lines in 
file violet part of the spectrum. 

Boa L. da liowbaudmn, in. Chemical News, 3877, i. up. 348, 157, 
1(57; also L. do BoMmudrau and 35. Jungfloisdi, Compt. Rend., 
lxxxvi,, pp. 475-478 and 577-570, and Jounu JPhctrm, Qhinu, scr. 
4, xxvii, pp. 838-840— quo tod in Phil. Mag., 1878, p. 319, and 
J<mm. Chon. Soc., ‘ 1 Abstracts, ’’ 1878, pp. 55(5 and 887. 


GALLOWAY, Thomas (1796-1851), a Scottish mathe- 
matician, was born at Symington, in the upper ward of 
Lanarkshire, 26th February 1796. After receiving such 
education as the schools of his own and adjoining parishes 
could give, he entered m 1812 the university of Edinburgh, 
where he distinguished himself specially in mathematics 
In 1823 he was appointed one of the teacheis of mathe- 
matics at the military college of Sandhurst, and on the 
death of Sir John Leslie in 1832 he was an unsuccessful 
candidate for the vacant chair of natural philosophy in 
Edinburgh. In the following year he was appointed 
actuaiy to the Amicable Life Assurance Office, the oldest 
restitution of that kind re London, and in this situation he 
remained till his death, November 1, 1851. Galloway was 
a voluminous though, for the most part, an anonymous 
wiiter, and took a leading pu.it in the proceedings of the 
principal scientific societies of London. He contributed 
largely to the seventh edition of the Encyclopaedia Britan - 
nica, and also wrote several scientific papers for the 
Edinburgh and Foreign Quarterly Reviews. His Encyclo- 
pedia aiticle “Probability” was published separately. 

GALLS. In animals galls occui mostly on or under the 
skin of living mammals and birds, and are produced by 
Acaridea, and by dipterous insects of the genus ( Estrus . 
Signor Monggia 1 has described and figured a homy excres- 
cence, nearly 8 inches in length, fiom the back of the human 
hand, which was caused by Acarus domesiicus. What are 
commonly known as galls aro vegetable deformities or 
excrescences, duo to parenchymatous hypertrophy, and, 
according to the definition of Lacazc-Dnthiers, comprise 
“ all abnormal vegetable productions developed on plants by 
the action of animals, more particularly by insects, what- 
ever maybe their form, bulk, or situation ” For the larvae 
of thoir makers tho galls provide shelter and sustenance. 
The exciting causo of the hypertrophy, in the case of the 
typical galls, appears to ho a minute quantity of some 
imitating fluid, or virus, sccrotecl by the female insect, and 
deposited with her egg m the puncture made by her ovi- 
positor in the cortical or fohacoous parts of plants. This 
virus causes the rapid enlargement and subdivision of tli e 
cells affected by it, so as to form the tissues of tho gall. 
Oval or larval irritation also, without doubt, plays an im- 
portant part in tho formation of many galls. Though, as 
Lacazo-Duthiors remarks, a certain relation is necessary 
between tho “ stimulus ” and tho “supporter of the stim- 
ulus,” as ovidenccd by tho limitation in the majority of 
cases of each specios of gall-insect to some one vegetable 
structure, still it must be tho quality of the irritant of the 
tissues, rather than the specific peculiarities or the part of 
tho plant affected, that principally determines the nature of 
tho gall. Thus tho characteristics of the currant-gall of 
Bpathegaster baccarum, L,, which occurs alike oil the leaves 
and on tho flower-stalks of the oak, are obviously duo to the 
act of oviposition, and not to the functions of tho parts 
producing it ; tho bright red galls of tlio saw-fly Nematm 
gallicohi aro found on four different species of willow, Salix 
fragilis, S. alba , iS. caprca , and S. cincreci ; 2 and the galls of 
a Cynipid, Biorhiza apiera, usually developed on the rootlets 
of tho oak, have been procured also from the deodar. 3 
Ofton the gall bears no visible resemblance to the struc- 
tures out of which it is developed ; commonly, .however, 
outside tho larval chamber, or gall proper, and giving to the 
gall its distinctive form, are to be detected certain more or 
less modified special organs of the plant. The gall of 
Gceidomyia strobilina, formed from willow-buds, is mainly 
a rosotte of leaves the stalks of which have had their growth 
arres ted. The small, smooth, seed-shaped gall of blie 

1 Quoted iu Zoological Record, iv., 1867, p. 192. 

a P. Cameron, Scottish Naturalist, ii. pp. 11-15, 

8 M%tombgist, vii, p. 47. 
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American Gy nips semmatoi, Hams, according to Mr W. F. 
Bassett, 1 is tlie petiole, and its terminal tuft of woolly hairs 
the enormously developed pubescence of the young oak-leaf. 
The moss-like coming of the “bedoguars” of the wild rose, 
the galls of a Cynipid, Rhodites rostc, represents leaves which 
have been developed with scarcely any parenchyma between 
their fibro-vascular bundles; and the “artichoke-galls” or 
“ oak-strobilo,” produced by Aplulothix gemma’, L, which 
insect arrests the development of the acorn, consists of a 
cipule to winch more or less modified leaf-scales are attached, 
with a peduncular, oviform, inner gall. 2 Mr E. Newman 
held the view that many oak-galls are pseudobalam, or false 
acorns : “ to produce an acorn has been the intention of tlie 
oak, but the gall-fly has frustrated the attempt.” Their 
formation from buds which normally would have yielded 
leaves and shoots is explained by Parfitt as the outcome of 
an effort at fructification induced by oviposition, such as 
has been found to result in several plants from injury by 
insect-agency or otherwise. 3 Golls vary remarkably in size 
and shape according to the species of their makers. The 
polythalamous gall of Aphilothrix rcuhcis, found on the 
roots of old oak-trees, may attain tho size of a maids fist ; 
the galls of another Cynipid, Andrians occultus, Tschek, 1 
which occurs on the male flowers of Quercus sessil (flora, is 
2 millimetres, or barely a line, in length. Many galls are 
brightly coloured, as, for instance, tho oak-leaf hairy galls 
of tipatheyaster ti icolor , which are of a crimson hue, more 
or less diffused according to exposure to light. The variety 
of forms of galls is very great. Some are like urns or cups, 
others lenticular. The “knoppern” galls of Oynips polynra, 
(fir , are cones having tho broad, slightly convex, upper 
.surface surrounded with a toothed ridge. Of Clio Ceylonese 
galls “some are as symmetrical as a composite flower when 
in bud, others smooth and spherical like a berry; somo 
protected by long spines, otliors clothed with yellow wool 
formed of long cellular hairs, others with regularly tufted 
hairs.” 5 Tho characters of galls are constant, anti as a rule 
excoelingly diagnostic, evon when, as in the case of leu 
different gall-gnats of an American willow, Halix himilis, 
it is difficult or impossible to tell the full-grown insects that 
produce them from one another. In degree of complexity 
of internal structure galls differ considerably. Some are 
monotlmlamous, and contain hut ouo larva of tho gall-makor, 
whilst otliors are many-celled, and numerously inhabited. 
The largest class are tho unilocular, or simple, external 
galls, divided by Lacaze-Duthiers into those with and those 
wdliout a superficial protective layer or ruid, and composed 
of hard, or spongy, or collular tissuo, In a common gall-nut 
that authority distinguished seven constituent portions : — 
an epidermis ; a subdoimic cellular tissue ; a spongy and a 
hard layer, composing tho parenchyma proper; vessels 
which, without forming a complete investment, underlie tho 
parenchyma; a hard protective layer; and lastly, within 
that, an alimentary central mass inhabited by the growing 
larva. 6 

Galls are formed by insects of several orders, Among 
the Ilymonoptora are the gall-wasps (Oynips and its allies), 
which infect the various specios of oak. They aro small 
insects, having straight antonnoo, and a compressed, usually 
very short abdomen, with tho second, or second and third 
segments greatly developed, and tho rest imbricated, and 
concealing tho partially coiled ovipositor. Tho transforma- 

3 See in Proa, Pin tom, So a. of London for the year 1873, p, xvi. 

9 Hoe A. Milller, Gardener's Chronicle, 1871, pp, 1162 and 1518 ; 
and E. A. Pitch, Entomologist, xi. p. 129. 

3 Entomologist, vi. pp. 275-8, 339-40. 

4 Verhandl. d zoolog. hot. Ges. in Wien, xxi. p, 799. 

e Darwin, Variations of Animals and Plants under Domestication. 
li. p. 282. 

8 “ Iteeliprches pour servir & l’Hiatoiro dos Galles," Ann. dcs Set. 
Nat., xix, pp, 203 sqq. 


tions from Lhe larval state aro completed within tho gal 
out of wlucli the imago, or perfect insect, tunnels its way,- 
usually in autumn, though sometimes, as has been observe 
of some individuals of Oynips Kollari , after hibernation 

The phenomena of development m Oynips and associated genei 
present many featmes of mteiest Not fewei than 12,000 hvm 
specimens of O Kalian, Gu (O htjmcola, lliul ), horn l'levon.slm 
galls, weie examined by the late MrFiedenck Smith, 7 of the Bulls 
Museum, amlpioved to bo all females, as also were the ihoH obtain e 
m two successive years from some of these by breeding on isolate 
oak trees m the neiglihoiuhood of London The same obseivi 
detected among about 1200 dies of the gregarious species Aphilotlu i 
(Oynips) i adicis not a single male In many thousands of Cynipid 1 
lcpiesentmg 28 species, Ilartig failed to discover any male. Vo 
Selilcctendal, on the other hand, between 24th April and 1st Mu 
1871, fiom tlnee galls of llhaditcs tosev, L , obtained m the pn 
vious year, bred only 2 females and 32 males. Tlie.se males weie < 
the normal coloratiou and shape, but some wlueh appealed m tli 
latter pait of May, when the females were in larger muncrieai pn 
portion, were varieties of three kinds, paitly resembling the fcm.ih 
m coloration. 8 Walsh" aseei tamed with lespeet to the galls ol tli 
American Black Oak, that their growth commcncesi in May, and i 
completed m a few weeks, and that near the middle of June alum 
afouitl) of them yield both male and female fully developed gall 
ilies of tho species Oynips spongijtca, listen -Hue ken In the n 
maindcr of tlie galls the larvie do not attain their pupal conditio 
till more than two months later, and tho files they pioduee, wine 
appear about October, are all ieiuales. This autumnal blood be 
boon experimentally ascertained to cause the generation of oat 
apples m the followmgspring on trees not previously infer led. M 
W. F Bassett 10 considers th.it most, if not all, species of ( 'yn ij 
are double-brooded, and that one of tho two broods eonsisls < 
females only. “There are,” he remarks, “so many one-geudore 
species, that we may reasonably suppose each tube tlie piogeniu 
of the equally numerous double-gendered species, whose lelalioi. 
ships have not yet been observed.” 

Among the commoner of the galls of the (\ t/uijiidu nr 
tho “oak-apple” or “ ouk-spougo ” of Andrians iannintilit 
Fab.; the “ currant ” or “berry galls” of Kp<ttha</<tsta 
hacaarum, L., above mentioned; and the “ oak .spangles 
of Ke under us lenticular is, 11 Oliv,, generally reputed to 1> 
fungoid growths, until tho discovery of their true nature b; 
Mr Frederick Smith ; 12 and tho succulent “ cherry-gulls ” u 
J)ryophanta sculi'll tir is, Oliv. Tho “marble” or “Devon 
shiro woody galls” of oak-buds, which often destroy lh 
leading shoots of young trees, are produced by ( 'yniy 
Kollari , Vi already alluded to. They wore first iutnulucei 
into Devonshire about tho year 18-17, had become cominoi 
near Birmingham by 1800, and two or three years lute 
wore observed in several parts of Scotland. 1 ' 1 They eon tail 
about 17 per cent, of tannin. 15 On account of their regulu 
form they have boon used, threaded on wire, for muirin) 
ornamental baskets. The largo purplish Mecca or Bus sural 
galls, 10 produced on a species of oak by Oynijm instant 
Wostw., havo been regarded by many writers as the 1 )ou< 
Sea fruit, uiad-applos (mala insantt), or apples of Moduli 
(jmia sodomitira), alluded to by Josephus and othon 
which, however, are stated by K. .Robinson (Hi Id. Kami rr ha 
in Palestine, vol. i. pp. 522—4, 3d od., 18G7) to be tin 
singular fruit called by the Arabs ’Os/ier, produced by tin 
Asclepius gigantea or proa era of botanists. What in Cali 
fornia aro known as “ flea seeds ” are oak-galls made by t 

7 Zoologist, xix., 1801, pp. 7330-3. 

8 Jahreshcr. des Yereinsf, Naturk. zu Zwickau, 1871, p. 

0 American Entomologist, i., 18(58, p. 108. 

10 Proc. Entom. Hoc. of London for the year 1873, p. xv, 

31 According to Dr Adler, alternation of generations takes place be 
tween A 7 , lenticuluris and Epathegastcr baccarum (see E. A, Oniutrml 
Entomologist , xi, p. 34). 

18 Hoc Westwood, fntrod . to the Mod. Classif of Insects, ii,, 18(0 
p. 130. 

18 For figures and descriptions of insect and gall, sec Entomologist 
iv. p. 17 ; vit. p. 241 ; ix. p. 68 ; xL p, 131. 

u Scottish Naturalist, i., 1871, p. 116, &o, 

18 Yinen, Journ, de Pharm. et tie Chim., xxx,, 1856, p. 290 
“ English Ink-Galls,” Pharm. Journ,, 2d sor., iv. p. 520, 

18 Sea Pereira, Materia Medica, vol. ii. pt. i. p. 317; Phium 
fount,, 1st ser., vol. vhi. pp. 422—1. 
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species of Cynips) in August they become detached from 
the leaves that bear them, and are caused to jump by the 
spasmodic movements of the grub within the thin-walled 
gall-cavity. 1 * 



Fig. 1,— a, Aleppo “bluo” pall ; b, clilto in faction, uliowinjj central cavity for 
grul) ; r, Aleppo “ white ” gall, iiorlornlcil hy insect; il, thu same in section 
(natural size). 

Common gall-nuts, lint-galls, or oak-galls, the Aleppo, Turkey, 
or Levant galls of commerce (German, Galliipfel , Lcvantischc 
{ fallen ; .French, Nuix dr. Chill r), tiro produced on Qurrcus in- 
ferior in, a variety of Q. hmttnviai, Webb, by Cynips (Diplolepis, 
Lair.) tindnria, L., or 0. ipUhr. tinctorial, Oliv. Aleppo galls 
(r/uUto hulcpcnses) arc brittle, lianl, spherical bodies, ft - J-inrih in 
diameter, ridged and warty ou llio upper half, and light brown 
to dark greyish-yellow within. What arc termed “ blue, ” 
black,” or “green” galls contain the insoot; the inferior “ white” 
galls, which are lighter coloured, and not so compact, heavy, or 
astringent, arc gathered after its escape (see fig. 1). Less valued 
are the galls of Tripoli (Taraplus or Tarabnlus, whence the name 
“Tarablous galls"). The most esteemed Syrian galls, according 
to Pereira, arc those of Mosul on the Tigris. Other varieties 
of nuL-galls, besides the above mentioned, are employed in Europe 
for various purposes. Commercial gall-nuts have yielded ou 
analysis from 20 (11. Davy) to 77 (Ihiehnur) per cent, of tannin 
(see' Viue.n, lor. oil.), with gallic and ellagie, acids, ligneous fibre, 
water, and minute quantities of protects, chlorophyll, resin, free 
sugar, and, in the cells arouud the inner shelly chamber, calcium 
oxalate. Oak-galls are mentioned by Theophrastus, Dioseoviiles 
(i. Ml)), and other ancient writers, including Pliny (Nat. Hist, 
xvi. 0, 10; xxiv. 5), aeenrding to whom they may liu produced 
“in a single night." Their insect origin appears to have been 
entirely unsuspected until within comparatively recent times, 
though Pliny, indeed, makes tlm observation that a kind ofgiiatis 
produced in certain excrescences on oak leaves. Bacon describes 
oak-apples as “ an exudation of plants joined with putrefaction.” 
Pome l* thought that gall-nuts were tlio fruit of the oak, and a 
similar opinion obtains among the modern Chinese, who apply to 
them the term Mu-shih-tssr, or “fruits for the i’oodless." 3 Hippo- 
crates administered gall-nuts for their astringent properties, and 
Pliny (Nat. Hist., xxiv. 5) recommends them as a romedy in 
afibetions of the gums and uvula, ulcerations of the mouth, and 
some dozen more complaints. The drag lias been used in the 
treatment of intermittent fevers, 4 * * but appears to bo adapted only 
for their mildest phases, B In India it is given also in chronic 
diarrhoea, dysentery, gonorrlnea, and several other diseases, 8 In 
British pharmacy gall-nuts are used in the preparation of the two 
astringent* ointments unguenium ga'lkv and unguenium gall a cum 
opio, and of tlm tindum gallcc, and also as a source of tannin and 
of gallic acid (q. v, ). They Imyo from very early times been, resorted 
to as a means of staining the liair of a dark colour, and they are tlm 
base of tlm tattooing dyo of tlm Somali women. 7 On the Continent 
they are employed in tanning. With respect to the technical appli- 
cation of gall-uuts, see furtlior Blasting, vol. iii. p. 808, Dyeing, 
vol. vii, p. 579, and Ink. In consequence of the increased consump- 
tion in dyeing of sumach, myrolmlans, anil now chemical sub- 


1 See It. XI. Stretch and C. I). Gibbes, Proc. California Acad, 
Nat. Sciences, iv. pp. 205 and 200, 

8 A Complete History of Drugs (translation), p. 169, Bond. , 1748. 

3 F. Porter Smith, Contrih. towards the Mat. Medica ... of China , 
p. 100, 1871. 4 Cullen, Mai. Med., ii. p. 46, 1789. 

8 E, J, Waring, Pham, of India, p. 463, 1868. 

8 E. J. Waiing, Remarks on , . . Jlamar Medicines . . . of India, 

Loud., 3d od., 1875. 

7 R. F, Barton, First Footsteps in E. Africa, p. 178, 1856. 


stances, the British importations of gall-nuts have on the whole 
declined considerably. 

The quantities and values of galls imported into the United 
Kingdom in 1877 were as follows: — From Germany, 1963 cwts., 
£7759; Turkey, 6420 cuds., £20,712; Egypt, 1702 cwts., £6244: 
China, 11,748 cwts., £32,715; British India (Bombay and Seinde),’ 
2181 cwts., £2230; other countries, 2411 cwts., £7176; total, 
26,425 cwts., of the value of £76,834, against 25,884 cwts., value 
£64,704, in 1S76. 

The gall-making Hymenoptera include, besides the Cyni- 
pidee proper, certain species of the genus Eurytoma ( Iso- 
soma, Walsh) and family Chalcididce, e.g., E. hordei , the 
“joint-worm” of the United States, which produces galls 
on the stalks of wheat; 8 also various members of the 
family Tenthredimdas, or saw-flies. The larvae of the latter 
usually vacate their galls to spin their cocoons in the earth, 
or, as in the case of Athalia ahdominedis, Klg., of the 
clematis, may emerge from their shelter to feed for some 
days on the leaves of the gall-bearing plant. 

The dipterous gall-formers include the gall-midges, or 
gall-gnats ( Cecidimyidw ), minute slender-bodied insects, 
with bodies usually covered with long hairs, and the wings 
folded over the back. Some of them build cocoons within 
their galls, others descend to tlio ground to become pupae. 
The true willow-galls arc the work either of these or of saw- 
flies. Their galls are to bo met with on a groat variety of 
plants of widely distinct genera, o,g., Iho ash, maple, horn- 
beam, oak, 9 grape-vino, 10 alder, gooseberry, blackberry, pine, 
juniper, thistle, fennel, meadowsweet, 11 common cabbage, 
and cereals. In the northern United States, in May, 
“ legions of these dolicato minute flics fill the air at twilight, 
hovoring over wheat-fields and shrubbery. A strong north- 
west wind, at such times, is of incalculable value to the 
farmer.” 12 Other gall-making dipterous flics are members 
of the family Trypetidre, which disfigure the seed-heads of 
plants, and of the family Ifycelophiltdai, such as the species 
iSciara iilicola , 13 Low, the cause of the oblong or rounded 
green and red galls of tlieyoung shoots and leaves of the lime. 

Galls arc formed also by hemipterous and homoptorons 
insects of the families Tingida*, Psylluhv, Coccuhv, and 
Aplddap, Coccus piniroriicis causes the growth of patches 
of white ilocculcnfc and downy matter ou the smooth bark 
of young troos of the white pine in. America. 14 The galls 
of examples of the last family are common objects on lime- 
leaves, and on the potioles of tho poplar. An American 
Aphid of tho genus Pemphigus produces black, ragged, 
1. lathery, and cup-shaped excrescences on the young 
branches of the hickory. 

The Chiucsc galls of commerce ( IVoc-pd-tszc) arc stated to be 
produced by Aphis Cldwmis, Bell, on Rhus semialala, Murr, (It 
Jhichi-amtla , Itoxb.), an Aimcardiaeeous tree indigenous to TST. 
India, China, anti Japan. They are hollow, brittle, irregularly 
pyriform, tifbercukied or branched vesicles, with thin walls, covered 
externally with a grey down, and internally with a white clialk-like 
matter, and insect-remains (see fig. 2). The escape of tho insect 
takes place on the spontaneous bursting of the walls of the vesicle, 
probably when, after viviparous (thclytokous) reproduction for 
several generations, male winged insects are developed. The gulls 


8 A. S. Packard, jnn., Guide to the Study of Insects, p, 205, Salem, 

1870. 

8 On the Cecidomyids of Qucrcits Cerris, see Fitch, Entomologist, 

xi. p. 14. 

18 See, on Cecidomyia oenephila, Von Ilaimltoifeu, Vcrhandl, a. 
xoolog. -hot. Ges. in Wien, xxv., 801-10, 

11 See Entomologist's Month. Mag., iv., 1868, p. 233; and for 
figure anil description, Entomologist, xi, p, 13. ri 

18 A. S. Packard, jttn., Our Common Insects, p. 203, Salem, TJ.S, , 
1873. On the Hessian fly, Cecidomyia destructor, Say, the May brood 
of which produces swellings immediately above the joints of barley 
attacked by it, see Asa Fitch, The Hessian Fly , Albany, 1847, re,- 
printed from Trans. New Fork State Agric. Soe., vol. vh . 

18 J. "Winnertz, Beitrag sot oiner Monographic d&r Scicmnm, p.- lo4, 
Vienna, 1867. ‘‘ ' " 

14 Asa Fitch, First and Second Rep. on , the Jfyan$if0, 
of the State of New York, p, 167, Ajbwpr, 1856. 
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are gathered "before the frosts set in, and arc exposed, to steam to kill 
the insects. 1 

Chinese galls examined by Yicdt 2 * * yielded 72 per cent, of tannin, 
and less mucilage than Aleppo galls. Several other varieties of 
galls are produced by Aphides on species of Pistacia. 

M. J. Lichtenstein has established the fact that from the egg of 
the Aphis of Pistachio galls, Anoploura lentisd, is hatched an 
apterous insect (the gall-founder), which gives birth to young 
Aphides (emigrants), and that these, having acquired wings, ily 
to the roots of certain grasses ( Bromus stcrilis and Jlorclcum vulgarc), 
and by budding underground give rise to several generations of 



Fig, 2.— a, Chinese gall (half natural sizu) ; I>, ditto, broken, showing thin-walled 
cavity; c, Japanese gall (natural size). , 


apterous insects, whence finally comes a winged brood (the pupi- 
fera). These last issuing from the ground ily to the Pistachio, and 
on it deposit their pique. From the pupa*, again, are developed 
sexual individuals, the females of which lay fecundated eggs pro- 
ductive of gall-founders, thus recommencing the biological cycle (set) 
Com/d. Rand,, Nov. 18, 1878, p. 782, quoted in Ann. and Mag, Nat. 
Hist., 1879, p. 174). 

Of other insects which lmvo boon recognized ns gall- 
makers there are, among Lho Colooptem, certain Curculit mills 
(gall-weevils), and species of the oxolic Sar/r/dw and 
Lamicidce, and an American beetle, S 'ttperda. inornata 
( Cerambycidcu ), which forms tlio pseudo-galls of Suite 
longifoUa and Pojnrfus angulata, or cottonwood. Among 
the Lepidopfcora are gall-forming species belonging to tlie 
Tinoidcv, JUgeriidi v, Tortricuhv, and Pterophoruke, The 
larva of a Now Zealand moth, Morava sub/asciata , Walk. 
(Cacoccia grdiioolcns), of tho family Drepanulidie, causes the 
stem of a creeping plant, on the pith of which it apparently 
subsists, to swell up into a fusiform gall. 8 

Mite-galls, or acarocmdia, are abnormal growths of tho 
leaves of plants, produced by microscopic Acaridoa of tho 
genus Phytoptus (gall-mites), and consist of little tufts of 
hairs, or of thickened portions of tho loaves, usually most 
hypertrophied on the upper surface, so that tho lower is 
drawn up into tho interior, producing a bursifonn cavity. 
Mite-galls occur onthe aycamoro, pear, plum, ash, aldor,vino, 
mulberry, and many other plants; and formerly, e.cj., tho 
gall known as Ermeum < ptercimm , on tho leaves of Quito us 
Corns, were taken for cryptogamic structures, Tho lime-loaf 
“nail-galls” of Pkytoptm tilicv closely resemble tho “trumpet- 
galls” formed on American vines by a species of Cecidomyiaf 
Certain minute Ncmatoid worms, as Anguillula scandcns , 
which infests the oars of wheat, also give rise to galls, 

Besides the larva of tho gall-maker, or tho householder, 
galls usually contain inquilinos or lodgers, tho larvae of what 

1 See E. Doubloday, Pharm, Journ. , 1st scr., vol. vii. p, 310 ; 
and Pereira, ib., vol. iii. p. 377. 

2 Dingier' s Poly t. Journ., eexvi. p. 463 j e.f. supra Gallic Acid, 

8 For iigure and description soo Zoology of the Erebus and Terror, 

ii. pp. 46, 4-7, 1844-76. 

11 On tho inite-galls and their makers, see F, Liiw, “Boitriigo zur 

Naturgesch, dor Gallmilben (Phytoptus, Duj.),” Verhandl. d. zaolog.- 

hot. (Jcs. in Wien, xxiv., 1874, pp. 2-16, with plate; and “ Uobcr 
Milbongallen (Acarocooidkn) der Wiener-Gegond,” ib,, pp. 496-608 ; 
Andrew Murray, Economic Entomology, Aptera, pp. 831-374, 1876 ; 
and F. A. W. Thomas, Acltcra unci ncue Bedbachhmgen ilber Phytopto- 

Cecitliat, Hallo, 1877. 
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are termed guest-flies or cuckoo-flies. Thus the galls of 
Oynips and its allies are inhabited by members of other 
cynipideous genera, as Synergvs, Amhlynotus, and; Synophrus ; 
aud tho pine-cone-like gall of tfali.v strobiloidcs, as Walsh 
has shown, 5 * * is made by a largo species of Cccidomyia, which 
inhabits the heart of the mass, the numerous smaller ecci- 
domyidous larvae in its outer part being mere inquilinos. 
In many instances the lodgers arc not of the same order of 
insects as the gall-makers. Some saw-flies, for example, are 
inquilinous in tho galls of gall-gnats, and some gall-gnats in 
the galls of saw-flies. Again, galls may afford harbour to 
insects which are not essentially gall-feeders, as in lho case 
of the Curculio beetle Conofrackel ins nenuphar, llbst., of 
which one brood cats tho fleshy part of tho plum aud peach, 
aud another lives in the “ black knot ” of tlio plum-tree, re- 
garded by Walsh as probably a true cecidomyidous gall. 
The same authority (loc. cit., p. 550) mentions a willow-gall 
which provides no less than sixteen insects with food aiul pro- 
tection ; these are preyed upon by about eight others, so that 
altogether some twenty-four insects, representing eight 
orders, are dependent for their existence oil what to the com- 
mon observer appears to be nothing but “ an unmeaning 
mass of loaves.” Among the numerous insects parasitic, on 
tho inhabitants of galls are liymeuopterous ilies of the family 
Proctotrypida 1 , and of the family Chulciduhv, e.g., Callhnnmo 
re, gins, the larva of which preys on the larva* of both ( [//nips 
f/hUinosa and its lodger Byncrgus facial is. The oak-apple 
often contains lho larvio of Braconidat and ./chnctunouidiv, 
which Von Schlechtcndal (loc. sup. cit., p. IK!) considers to 
be parasites not on the owner of tho gall, Andrieus fcemiii- 
alis, but on inquilinous Tortrieida\ Birds nrn to be in- 
cluded among tlio enemies of gall-insects. Oak-gall.-., for 
example, are broken open by tlio titmouse in order to obtain 
the grub within, and lho “button- galls” of i\\ undents 
mmismatis, Oliv., are eaten by pheasants. 

On galls anil tlicir makers aud inhabitants see further-- .1. 'I', 0. 
Bal/.elmrg, Dio For si- Insect cn, Th. iii. pp. 63 sip, Berlin, 1814 ; T, W. 
Harris, Inserts injurious to Vegetation, Boston, U.H., 2d oil,, 1862; 
C. L. Koch, Die ljluiKi'n la use. A ph idem, Nuremberg, 38.64; T. ilartig, 
Die. Fum'd im der JJlattirespen noil Ihdurespen, Berlin, I860; 
Walsh, “On tho Insects, Guleoptenms, Jiymciiopternus, and Pip. 
1, crons, inhabiting the. Galls of certain species of Willow, ” /Voc. 
Eat. Roc. Philadelphia, iii., 1863 -4, pp. 643-641, and \i., 1866 7, 
]»]). 223-288; T, A. Marshall, “ On some British Gymi'idi' 1 ," Eat. 
Month. Mag., iv. pp. 6- 8, Ac.; 11. W. Kidd and Albert Millin', 
“A List of Gall-Bearing British Plants,” ib., v. pp. 118 and 216 ; 
G. L. Mayr, DiciniltrlcuropiUsehni Eiehengullen in Wort mid Fib/, 
Vienna, 1870-71, and the translation of that work, with notes, in (lie 
Entomologist, vols. vii, sip ; also, by the same author, “ IHu Kin- 
micthler tier milttdeuropiiiHchen Kiehengallen," Verhandl. d. \nolog,* 
but. Ocs. in Wien, xxii. pp. (569-726 ; and “Die eurojuisi lien 
Torymiden,” ih. t xxiv. pp. 03 -142 (al ist raided iu Vistula En/.-.mi- 
logiea , i, Louth, 1869-76); F. Liiw, “Beilriigc zur Kenntui.-.s der 
Gallmtiekon,” ib,, pp. 143-162, nnd 321-328; ,f, K, v<‘it Bergen- 
stamm anil P. Low, “ Synopsis CVeiiloinyidurum,” ib. , .wvi. pp. 
1-104 ; Perris, Ann. Roc, Entom. dr. Fenner, 4th sen, v»l. \. j*p, 
176-186; It. Osten-Sackon, “On the. North American (Veidumj idm,’* 
h Smithsonian Miscellaneous Collections, vol. vi,, 3867, pi 17:5; 
K. L. Tasehenhorg, Iiniomdlogic filr GiUimr wul (larb nfn unden. 
Loipsic, 1871 5 J. W. II. Traill, “ Scottish Galls,” Xerttlf Natu- 
ralist, i., 1871, pp. 123, &e. ; Albert Mtillor, “ British Unit biheels," 
The. Entomologist's Annual for 1872, pp. 1 22; B. Altum, Fad- 
soologie, iii., “Inseeten,” pp, 250 sq., Berlin, 1874; J, II. Kalian- 
haeli, Die Planxcn Fchule a, us der Ctassc der Inseeten, Bluttg,, 1874; 
A. d’Arhois do Julmiuvillo and J, Yesque, Les Maladies des Planks 
Oulliedes, pp. 98-106, Paris, 1878. (F. H. B.) 

GALLUPH, Pasqyale (1770-1848), a distinguished 
Italian philosopher, was bom on 2d April 1770, at Tropoa, 
in Calabria. Mo was of good family, and after completing 
his education at tho academy of Tropoa and tho university 
of Naples ho entered tho public service, and was for many 
years employed in the office of the administration of finances. 
Altogether apart from academic influences he pursued lus 
favourite studies, and it was not till ho had reached tho ago 

B Proc . Entomol, Roc. Philadelphia , iii,, 1864, p, 549. 
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of sixty, and liad become widely known, by bis writings on 
philosophy, that he was called to a chair m the university 
of Naples. This chair ho held till his death in November 
IS'i-G. Galluppi’s first work was an essay on analysis and 
synthesis (SuW Annlisa e mlla Smtesi) published in 1807. 
This was followed by the important Sciggio flosofico a ulla 
entiea della conoscenoa, in 6 volumes, published from 1819 
to 1832 In the Letters Jilosojiche snlle vicende della 
filomfia relativamenie ai prmcipd delle conoscente Jmmana, 
da CarteSo sino a Kant, 1 827, by which, through the trans- 
lation into Trench (by M. Peissc, 18-14), he is best known 
to foreigners, Galluppi traces his own philosophical de- 
velopment from the empiricism, of tho 18th century writers 
through the Kantian criticism to his final speculative view, 
one in many respects resembling the doctrines of tho Scotch 
school as amended by Hamilton. His systematic woik, 
Moment i ch Jllomfia (4 vols. 1S32), was long used as a text- 
book for instruction in the Italian colleges. Of other 
writings may bo mentioned tho Lerdoni di logica e di 
metafisira (1S32-3, 5 vols., 1812); the Fdosofia della 
Volvnfa (3 vols., 1832-1842, incomplete) ; and tiie Storm 
della Filosnfia (1812), of which only the first volume was 
published. Galluppi, though in many respects Kantian, 
eau hardly be said to have taken up fully tho speculative 
significance of tho Critique of Pure lira son, lie accepts tho 
Kantian demonstration of tho necessary unity of conscious- 
ness as tho indispensable factor in knowledge, regards our 
knowledge of the ogo as knowledge of substance, maintains 
that m external perception, or, as he puts it, in sensation, 
we are directly cognizant of tho real thing, and holds that 
the existence of the unconditioned is given in knowledge as 
tho necessary correlate of tho conditioned, but rejects en- 
tirely tho a, priori clement which is tho distinguishing 
characteristic of the Kantian doctrine of cognition. All 
judgments, according to him, are ultimately identical— a 
relic of the empiricism of Condillac which is totally irre- 
concilable with the fundamental pmiciplos of his philosophy. 
On the other hand, Galluppi exaggerates tho place and un- 
poi banco of the moral reason , with Kant ho finds objective 
truth in tho ideas of desert and duty, and admits that 
ethical judgments arc a priori , without endeavouring to 
explain, in accordance with his theoretical views, how such 
judgments aro at all possible. 

A good view of dal luppiV place in Italian philosophy in girai in 
kern, Emd site L'HmUnre dr. la Phil, en Halle, au XIX m ° Hilda, 
vol. i., Paris, 18(10 Roe also V. Bolta, m Uohmveg’s History of 
PJttl. (Km;. Iran si,, vol. ii,, appendix ii.), Prof. Ihirzellotti, “Philo- 
sophy in lluly,” in Mhul, October 1878. 

CALLUS, 0. Counkliuh, a Roman poet, orator, and. 
politician, was born of humble parents at Forum Julii 
(Frujns), in Gaul, about the year GG b.c. At an early ago 
he removed to Romo, where ho was taught by tho same 
master as Virgil and Vanns, In political life lie ospousod 
the cause of Octavianns, and as a reward for his services 
was made profocb of Egypt. His conduct in this position 
afterwards brought him into disgrace with Augustus, and 
dreading the exposure of his arrogance, extortion, and 
cruelty, he put an end to his life by throwing himself on 
his sword, in the year 26 b c. G alius enjoyed a high 
reputation among his contemporaries as a man of intellect, 
lie associated on terms of equality with Virgil, Ovid, 
Varius, Asinius Pollio, and others, and on account of Ms 
four books of elegies Ovid claimed for him the first place 
among the elegiac poets of Rome. His fame as an orator 
was hardly inferior to his renown as a poet ; but as not 
a fragment of his composition has descended to our times, 
wo have no means of judging the worth of his literary 
pretensions, and havo to content ourselves with the some- 
what partial estimate of Ms personal friends. 

See Cth. 0. Volker, Qommcntcdio de 0. Galli Vita at Scriytis, 
part i,, Bonn, 1840 ; part ii,. llberfeld, 1844. 
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GALT, John (1779-1839), a Scottish novelist, was bom 
at Irvine, m Ayrshire, on May 2, 1779. He received bs 
early education at Irvine and Greenock, and read largely 
from one of the public libraries while serving as a clerk in 
a mercantile office. His first compositions appeared m the 
Greenocl Advertiser and the Scots Magadne . In 1S04 he 
went to settle m London, where he continued to work at o 
poem on the Battle of Largs , which was published anony- 
mously After unsuccessful attempts to succeed m business, 
Galt left for the Continent, and met Byron and Sir John 
Ilobhouse at Gibraltar, with whom lie had a tour in the 
Mediterranean Ho remained abroad for three years, and 
then returned to London. His early works aro the Life 
and Administration of Wolsey, Voyages and Travels , Letters 
Jrovi the Levant, the Life of Benjamin West, Historical 
Pictures, the Wandering Jew , and a volume of diamas; 
but he first showed his real power m The Ayrshire Legatees, 
which appeared m Blciclavood’s Magadne in 1820. This 
was followed m 1821 by his masterpiece — The Annals of 
the Parish , and, at short intervals, Sir Audi eiu Wylie, The 
Entail, The Steam-Bocit, and The Provost were published. 
Tkeso aro all in lus happiest manner, and are unsurpassed 
as studies of Scottish character. His next works were 
Jlingan G illume , a story of the Covenanters ; The Spar wife, 
which relates to tho times of James I of Scotland ; liolhekin , 
a novel founded on tho reign of Edward III.; The Omen, 
which was favourably criticized by Sir Walter Scott; and 
The Last of the Lairds , another picture of Scottish life, 
lu 182G ho visited America for the second timo, in con- 
nexion with the establishment of tho Canada Company — an 
undertaking which involved him in great difficulties, and 
ultimately proved disastrous to Ins worldly prospects. It 
is pleasant to remember that, although Galt’s connexion 
with Canada was unforluato for himself, his youngest son, 
Sir Alexander Galt, lias had a distinguished career there, 
and was, for some time, finance minister of the colony. In 
1827 Galt founded Guelph in Upper Canada, passing on 
ins way the township of Galt on tho Grand Iliver, named 
after Mm by tho Hon. William Dixon. In 1829 he re- 
turned to England commercially a ruined man, and devoted 
himself with groat ardour to literary pursuits, of which 
tho first fruit was Laivrie Todd — one of lus best novels. 
Then came Southenvan, a tale of Scottish life in the times 
of Queen Mary. In 1830 ho was appointed editor of the 
Courier newspaper — a post ho soon relinquished. His 
untiring industry was seen in tho publication, in rapid suc- 
cession, of a Life of Byron, Lives cf the Players, Bogle 
Corbet, Stanley Jhuton , The Member , The Radical, Fhen 
Ersldne, The Stolen Child, his Autobiography, and a collec- 
tion of tales entitled Stories of the Study. In 1 834 appeared 
i his Literary Life and Miscellanies, dedicated by permission 
to William TV., who sent the author a present of £200. 
As soon as this work was published Galt retired to 
Greenock, where he lingered on in bad health till his death 
on the lltli of April 1839. 

Galt, like almost all voluminous writers, was exceedingly 
unequal. His masterpieces arc The Ayrshire Legatees, The 
Annals of the Parish, Sir Andreio Wylie, The Entail, The 
Provost, and Laivrie Todd. The Ayrshire Legatees gives, 
in the form of a number of exceedingly diverting letters, 
the adventures of the Rev. Dr Pringle and his family in 
London, The letters are made the excuse for endless tea- 
parties and meetings of kirk session in the rural parish of 
Garnock. The Annals of the Parish are told by tbe Rev. 
Micah Balwhidder, Galt’s finest character. This work is a 
splendid picture of the old-fasMoned Scottish pastor and the 
life of a country parish; and, in rich humour, genuine 
pathos, and truth to nature, it is unsurpassed even by Scott. 
Like his other Scotch novels, it is a fine specimeir of the 
homely graces of the Scottish dialect, and preserves much 
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vigorous Doric phraseology fast passing out of use oven in 
country districts. In this novel Mr Galt used, for the first 
time, the term “Utilitarian,” which has since become so 
intimately associated with the doctrines of John Stuait Mill 
and his followers (see Annals of the Parish , chap, xxxv., 
and a note by Mr Mill in Utilitarianism , chap. ii.). In Sir 
Andrew Wylie the hero entered London as a poor lad, but 
achieved remarkable success by his shrewd business quali- 
ties. The character is somewhat exaggerated, but exces- 
sively amusing. The Entail was lead thrice by Byron aud 
Scott, and is the best of Galt’s longer novels. Leddy 
Grippy is a wonderful creation, and was considered by 
Byron equal to any female character in literature since 
Shakespeare’s time. The Provost , m which Provost Pawkie 
tells Ins own story, portrays inimitably the jobbery, bicker- 
ings, and selfseeking of municipal dignitaries m a quaint 
Scottish buigh. In law vie Todd Galt, by giving us the 
Scot in America, has accomplished a feat which Sir Walter 
never attempted. This novel exhibits moro variety of stylo 
and a greater love of nature than lus other books. The life 
of a settler is depicted with unerring pencil, ancl with au 
enthusiasm and imaginative power much more poetical than 
any of the author’s professed poems. 

Galt’s humour is broader and more contagious than 
Scott’s , and his pictures of the sleepy life of old Scottish 
towns are unrivalled in literature He is generally called 
an imitator of Scott; but the Annals of the Parish existed 
m MS before W avert ey was published. As Galt is pre- 
eminently an illustrator of west-country Scottish life, his 
range may be said to be narrower than Scott’s ; but within 
it he is supremo. It would be difficult to overrate the im- 
mense services which Galt has rondored aliko to the history 
of the manners and to the history of tho language of tho 
Scottish people. 

For further information about Galt, sno lii.s Autobiography ; The 
Literary Life of John Unit ; aud a biographical memoir by lus 
friend the late l)r Moiv of Musselburgh, prefixed to The Annals of 
the Parish. (T. GT.) 

GALOIS, Evartste (1811-1832), an eminently original 
and profound French mathematician, bom 2Gth October 
1811, killed in a duel May 1832. A necrological notice 
by his friend M. Auguste Chevalier appeared in the Prime 
Encyclopedique, September 1832, p. 741 ; and his collected 
works aie published, Lionville, t. xi. (1816), pp. 381-444, 
about fifty of these pages being occupied by researches on 
the insolubility of algebraic equations by radicals, But 
these researches, crowning as it wore tho previous labours 
of Lagrange, Gauss, and Abel, liavo in a signal manner 
advanced the theory, and it is not Loo much Lo say that they 
are the foundation of all that lias since been done, or is 
doing, iu the subject. The fundamental notion consists in 
the establishment of a group of permutations of tho roots of 
an equation, such that every function of tho roots invariable 
by the substitutions of the group is rationally known, and 
reciprocally that every rationally dotorminablo function of 
the roots is invariable by tho substitutions of the groups ; 
some further explanation of tho llioorom, and in connexion 
with it an explanation of tho notion of an adjoint radical, 
is given under Equation, Mo. 32. As part of the theory 
(but the investigation has a very high independent value 
as regards the Theory of Numbers, to which it properly 
belongs), Galois introduces the notion of tho imaginary 
roots of an irreducible congruence of a dogroo superior to 
unity ) ie., such a congruence, F(x) — 0 (mod. a prime 
number ;>), has no integer root ; bub what is done is to 
introduce a quantity i subjected to tho condition of verify- 
ing tho congruence in question, F(i)s 1 (mod. p), which 
quantity i is an imaginary of an entirely new kind, occupy- 
ing in tho theory of numbers a position analogous to that 
of -*/ - 1 in algebra, 
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GALUPPI, Baldassaere (1706-1785), a musical com- 
poser, was born in 1706, in the island of Buiano, near Venice. 
His father, a barber by profession, was a musical amateur, 
and prepared his son for the music school of Venice called 
Conservatorio degl’ Incurabili, where the great Lotti became 
his master. His first opera, written at the age of sixteen, 
was a failure , but lus comic opera named Dorinda, produced 
seven yoais later, was a great success, and laid the founda- 
tion of the youthful composer’s fame lie was a prolific 
writer, and no less than seventy of liis operas arc enumer- 
ated, none of winch, however, have kept the stage. Some 
of these were written for London, where Galuppi resided 
between 1741 and 1744, but his masterpiece in tragic opera 
was produced at St Petersburg m 1766. The composer 
had been induced by liberal offers to accept a position ns 
imperial conductor of music, and to leave liis native country 
for Russia, where lie lived in high honour at tho court of 
the czar, and is said to liavo in return done much for the 
progress of his art ill Russia by introducing amongst other 
tilings Italian church-music In 1768 ho left Russia, and 
resumed his position as organist of the cathedral of St Murk 
at Venice, to which he liad been appointed in 1762, and 
which liad been kept open for him during his absence. He 
died in 1785, and loft 50,000 lire to tho poor of Venice, 
liis beat comic opera boars the title II mondo della hunt. 
Tho libraries of Dresden and Vienna preserve several of liis 
operas in MS. At Vicuna also some of liis works of sacred 
music may bo found. Others aro iu Pans and Rome. 

GALVANT, Luicir (1737-1708), an eminent Italian 
physiologist, aftor whom galvanism received its name, was 
born at Bologna, September 0, 1737, It was liis wish in 
early lifo to outer the church, but by his parents lie was 
educated for a medical career. At tho university of Bologna, 
in which cily ho practised, he was in 1762 appointed public 
lecturer iu anatomy, and soon gained repute ns a skilled 
though not eloquent teacher, and, ehieily from liis researches 
on tho organs of hearing and genito-uviuury tract of birds, 
as a comparative anatomist. His celebrated theory of 
animal electricity ho enunciated in a treatise, “ Do virilms 
oloctricitatis in motu musculari commentaries, ” published iu 
tho 8th volume of tho memoirs of tho Institute of (Sciences 
at Bologna in 1791, and separately at Modena in the follow- 
ing year, and olsowhere subsequently. Tho statement has 
frequently been repeated that, in 1781), Galvaniliad skinned 
some frogs to make broth for his wife, who was in delicate 
health; that tho leg of one of these, on being accidentally 
touch od by a scalpel which had lain near an electrical 
machine, was thrown into violent convulsions j and that it 
was thus that his attention was first directed to the relations 
of animal functions to electricity. From documents in the 
possession oftho Institute of Bologna, however, it appears 
that twenty years previous to the publication of his Com- 
mentary Galvaui was already engaged iu investigations as 
to tho action of electricity upon the muscles of frogs. Tho 
observation that the suspension of ccrLain of these animals 
on an iron railing by copper hooks caused twitching in tin* 
muscles of their legs led him to the invention of his metallic 
arc, tho first experiment with which is described iu the third 
part of tho Commentary, wherein it is registered September 
20, 1786. Tho arc ho constructed of two different metals, 
which, placed in contact tho one until a nerve and the other 
with a musclo of a frog, caused contraction of the latter. 
In Galvani’s view tho motions of tho muscle wore tho result 
of tho union, by moans of tho metallic arc, of its exterior 
or negative electrical charge with positive electricity which 
proceeded along tho nerve from its inner substance. Volta, 
on the other hand, attributed them solely to the effect of 
cloclrieiLy having its source in the junction of tho two dis- 
similar metals of tho arc, and regarded tho nerve and muscle 
simply as conductors. Galvaui in one of las memoirs 
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recorded the observation that muscular contractions maybe 
caused in a prepared frog merely by bending back the legs 
and bringing them into contact with the lumbar nerves, as 
also when a nerve is touched at two different points with a 
morsel of muscle taken from a living frog, phenomena not 
satisfactorily explicable on the theories of Volta: but after 
the death of the Bologna professor very little was heard of 
animal electricity till, iu 1827, the study of the subject was 
resumed by Nobili. Ou Galvani’s refusal, from religious 
scruples, to take the oath of allegiance to the Cisalpine re- 
public on its establishment, he was removed from his pro- 
fessorship. Deprived thus of the means of livelihood, he 
retired to the house of his brother Giacomo, where he soon 
fell into a feverish decline. The republican Government, 
in consideration of his great scientific fame, eventually, but 
too late, determined to reinstate him in liis chair at the 
university of Bologna, lie died December 4, 17D8. A 
quarto edition of his works was published at Bologna in 
18-11-42, by the Academy of Sciences of the Institute of 
that city, under the title Ojnre edite ed inedite del jn'ofessore 
Lmji Galhmi. 

Soo Volta, “An Account of some Discoveries made by Sir Gal- 
vani, of bologna,” in Phil. Tram., 1793, pp. 10-44 ; J. L. Alibort, 
Elogio Htorico tU Luigi. Gulrnni, Tradudona dal Fnuiccse, Bolog, , 
1802, fol.; Arago, in “Alexandre Volta,” (Euvras Computes, ed. 
Barml, t. i. p. 242, 1854 ; and II. M. Noud, Manual of Electricity, 
cliap. x.; also Elkctuioity, vol. viii. p. 9, eol. 1, and Volta.. 

GALVANISM. See Electricity and Physiology. 

GALVANOMETER, an instrument used for indicating or 
measuring currents of electricity, wheroiu advantage is taken 
of the foroo oxertod by such currents on movable magnets 
in tboir neighbourhood. 1 2 * Wlion a galvanometer is used 
for indicating merely, without measuring, it is sometimes 
called a galvanoscopo. If we consider only such instruments 
as have come into actual use, this definition is strict enough 
for practical purposes. If we wore to consider all the 
instruments that have been or might be made, some would 
come under the definition whoso resemblance to the modern 
gilvauometer would not at first sight bo apparout. Buoli, 
for instance, is the electromagnetic balanco of Becqucrel,- 
whieli consists of two bar nmgucts hung from the scale pans 
of a delicate balance each in the axis of a cylindrical bobbin 
of wire —one being over, the other under its corresponding 
bobbin (see fig. 1). The north polos of both magnets hang 



downwards, and the current to be measured is sent round 
the bobbin, so that each of the magnets is repelled. 
W eights aro put into the left-hand scale until equilibrium 
in the original position is restored. The weight thus added 
is proportional to the current strength, so long as the 
induced magnetism of the magnets can be neglected. This 
instrument has fallen into disuse. 

In a completo galvanometer of modern construction the 
following parts may occur: — (1) tho coil or multiplier, (2) 

1 For another definition see the article Electrometer, 

2 Eor a brief history of the construction of galvanoxnetric apparatus 

see art. Electricity, vol. viii. p. 18. 
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the needle or movable magnet or magnets, (3) the astatizing 
apparatus, (4) the deflecting or adjusting magnet, (5) the 
graduation or reading apparatus, (6) the damping apparatus, 
(7) accompanying the galvanometer, as a piece of auxiliary 
apparatus, we may also have a box of shunts. It would be 
easy to make a more minute enumeration of parts, but the 
above will serve our present purpose. Ou the other hand, 
it is not always that each of the above organs is represented 
separately ; some may be wanting in certain cases, aud the 
functions of two or more may be combined. 

1. The multiplier or coil consists of a ring-shaped 

channel of elliptical, rectangular, or circular shape — usually 
the last, the cross section being in general rectangular, 
Into this is wound, as closely and regularly as possible, a 
quantity of silk-covered wire. The material chosen for the 
wire is usually copper, which should be as soft as possible 
in order to secure high conductivity. White silk is preferred 
for the insulating covering, on account of its freedom from 
iron, though this is for most purposes a needless refinement. 
Great care should be taken that the wire is dry when it is 
wound. It is usual, in order to secure and render perman- 
ent the insulation, to steep tho whole coil in melted paraffin ; 
after this has been done, there is little risk of loss of insula- 
tion, provided the layers have been carefully tested during 
the winding. The idea of the multiplier in sensitive 
galvauometor3 is to bring the greatest number of coils of 
wire within tho least possible distances of the magnet, It 
is evident, therefore, that the insulating covering should bo 
as thin as is consistent with good insulation; this considera- 
tion assumes groat importance when coils of very fine wire 
have to be wound. After the wire has reached a certain 
fineness the proportion of space occupied by insulating 
matter is so great that further redaction of the section of 
tho wire simply increases the resistance without enabling 
us to pack more turns into tho same space. In general the 
section of tho wire ought to be choseu with reference to the 
use which tho galvanometer is intended to servo. The 
following ideal caso will enable the reader to comprehend 
the principle which regulates the choice of multiplier 
under given circumstauces. Suppose tho dimensions of the 
channel, and the whole space which the wire is to fill, to be 
given, and the whole external resistance also given, then it 
may be shown that tho section of the wire 8 ought to be 
chosen so that tho resistance of the galvanometer shall bo 
equal to the external resistance. The case contemplated 
here is that where we have a simple external circuit; many 
cases can bo reduced to this at once, aud we shall consider 
below a more complicated case of considerable practical 
importance. Theoretically the section of the wire ought to 
vary with the distance of the winding from lire axis of the 
coil. Tho law is that the diameter of the wire in each layer 
ought to be proportional to the linear dimension of that 
layer. This is sometimes roughly carried out in practice 
by winding the outer layers of thicker wire than the inner. 4 
The proper form of the longitudinal section of the coil 
depends ou the use for which the instrument is destined, 
and will be more properly discussed when we describe 
particular instruments. In a certain class of galvanometers 
called differential, the wire on the coil is wound double, so 
that two currents can be sent through side by side in the 
same or in opposite directions. > * 

2. The needle consists of a piece of magnetized steel, 

8 Iu this and all that follows the silk covering is either neglected or 
is supposed to vary in thickness as the diameter of the wire. 

4 The cross section of the coil is not a matter of indifference in 
sensitive galvanometers ; hut the question is hardly of sufficient 
importance to need discussion here. Information on the subject 
will be found in W. Weber's Eleetr'odyiimnische Maaslestmmtfcff^h 
Thl. ii.; H. Weber, Pogg. Ann,, 1869 ; Maxwell's MnA 

Magnetism, vol. ii. sets. 716 sgq.x 
netisni, map. xlii. see. 9, . 
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which should be as hard as possible. Watch-spring steel is 
sometimes used, and file steel is recommended by some 
authorities. The hardness is important for two reasons, — 
m the first place, to ensure that the permanent magnetism 
of the needle shall not alter. This is of small importance 
where permanent deflections are to be observed, provided 
we can be sure that the direction of the magnetic axis does 
not alter. In the second place the induced magnetism is 
less in hard than in soft steel, though not so much less as 
some writers would lead ns to suppose. The best way of 
avoiding induced magnetism would be to make the needle 
spherical in form; the advantage thus gained, however, 
would in most cases be counterbalanced by other defects. 

The form of the needle lias been much varied by different 
constructors In the earlier instruments they were made 
very long, and were suspended like compass needles by means 
of a jewelled cnp playing on a steel point. We have heard 
on good authority that for some purposes, such as mounting 
tangent galvanometer needles, this method of suspension, if 
carefully carried out, really answers very well. By far the 
most usual mode of suspension, however, is by moans of a 
raw silk fibre, or by a bundle of such fibres. Weber in- 
troduced the use of heavy magnets whose moment of inertia 
and time of oscillation were great. For many purposes 
such needles have great advantages— whore, for instance, 
the time of oscillation, the logarithmic decrement, or the 
extent of swing of the needle has to bo observed. Where, 
on the contrary, the galvanometer is to bo used merely as 
an indicator, particularly m detecting transient currents, a 
light needle of small moment of inertia should bo usod. 
Continental constructors, no doubt unduly influenced by a 
reverence for Weber’s methods, have failed to realize this ; 
and we have soen few, if indeed any, instruments by them 
really well suited for measuring resistances with the 
Wheatstone’s bridge. This principle has been carriod 
farthest m the galvanometers of Sir William Thomson, iu 
some of which tho noodle with all its appurtenances weighs 
little over a grain. 

In some galvanometers (e.g., certain telegraphic reading 
instruments) the neodla is movable about a horizontal axis, 
and is weighLod so as to bo vortical iu its undisturbed posi- 
tion. Owing to the friction at tho points wlioro the axis 
is supported, this method of suspension is useless for sensi- 
tive instruments. 

3. When, as is usual, tho galvanometer magnet is mov- 
able in a horizontal plane, the force which balances the 
clectromngnotic force of the current in tho multiplier is tho 
horizontal component of tho earth’s magnetic force. Each 
of these forces is proportional to the magnetic moment of 
tho galvanometer noccllo, and consequently the ratio of the 
forces, on which depends tho magnitude of the deflexion of 
the needle, is independent of the magnetic moment of tho 
needle. We cannot therefore incroaso the sensitiveness of 
the galvanometer by simply increasing tho magnetic 
moment of the needle. The action of tho earth can, how- 
evor, be counteracted, and the needlo rendered more or loss 
astatic in one or other of two ways. 

One way is to fix on tho same axis of suspension two 
parallel magneto, whose magnetic moments aro as nearly as 
possible equal, and which aro turned opposite ways. Tho 
whole system is suspender! so that one of the magnets swings 
inside the multiplier mid the other over it, as in fig. 2. 
hi more modern instruments, such as those constructed by 
Messrs Elliot Brothers, the multiplier consists of two equal 
coils placed one vertically over the other, each enclosing ono 
of the magnets of tho astatic system, as in fig. 3. Another 
method is to place a magnet, or a system of magnets, in the 
neighbourhood of tho galvanometer, so as to counteract tho 
earth’s force. In general, one magnet will suffice, placed 
vertically under or over tho galvanometer, in the magnetic 
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meridian, its north pole of course pointing north. For 
convenience this magnet should bo mounted on a vertical 
giaduated rod, with a rough aud a fine adjustment 
In adjusting the sensi- 
tiveness of the galvano- 
meter, it will he useful to 
recollect that the couple 
tending to bring the 
needle back to its posi- 
tion of equilibrium varies 
duectly as the square of 
the number of oscilla- 
tions which tho needle 
executes m a given time 
when no current is pass- 
ing through the multi- 
plier. 1 As tho astatizing f 0 

magnet is brought newer ' lg ’ *" 

and nearer to the galvanometer, the oscillations of tho needlo 
will bo seen to become slower and slower, till at last tho 
equilibrium becomes unstable, and the needlo turns round 
through ISO 0 ; after which, on causing 
tho magnet to approach still farther, 
tho rapidity of oscillation increases. 

If the damping be very strong, and tho 
mirror very light, an intermediate singe 
called tlio ajtcnodic stale is passed 
through. 

4. Tho normal position of the magnetic 
axis of the noodle, when no current is 
passing, is parallel to tho windings of 
tho multiplier. It is particularly neces- 
sary that it should ho in this position 
when tho galvanometer is being used 
as a measuring instrument, and it is 
advisable m any case, since this is the 
position iu which for a given current tho 
electromagnetic action on tho needlo is greatest. The final 
adjustment might of course be made by moving the multi- 
plier, but it is far more convenient to move tho noodle, n 
magnet being used for the. purpose. Homo, times the, uslutiz 
ing magnet is used, but it is bettor to have a much weaker 
magnet for tho fine adjustment, suspended like the astatizer 
on a vertical axis, having a vertical motion and a motion of 
rotation. It is hotter still to use a magnet placed with its 
axis in tho axis of the multiplier, so that it can be slid 
backwards and forwards at pleasure. Wo have semi two 
such magnets placed side by side, with their north and 
south aud their south and north polos together ; this gives 
a differential adjustment which is very convenient, Thu 
main advantage of placing magnets in this way is that, wo 
can alter the direction of tho lines of force with a minimum 
effect on the strength of tho magnetic Hold. 

ft. Tho graduation or rending apparatus in tho older 
instruments consisted of a pointer or index fixed to tho 
magnet (very often it was tho magnet itself), playing over 
a circular graduation centred as nearly as possible in tho 
axis of rotation of the needlo. Tho mirror method of read- 
ing which prevails in most modern instruments was origin- 
ally suggested by Poggendorff, and carried out in practice 
by Gauss and Wolior. A mirror is rigidly attached to tho 
magnet, so that tho reflecting face passes as nearly as pos- 
sible through tho vortical axis of rotation of the noodle. 
Tho glass of tho mirror should bo vory thin, otherwise a 
greater or loss correction for its thickness will he necessary, 
In the subjective method of reading, a scale is fixed before 
the mirror, which is usually piano (it must ho well made to 
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1 This is not p-caetly Iran where there i-i dumping ’ but the rule h 
Miflitiieut for ordinary purpm's. 
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be of any use), and the image of the scale is observed by 
means of a telescope fixed over or under the centre of the 
scale. The scale divisions are seen to pass the wires of the 
telescope, and if a circular scale be used, whose centre is in 
the axis of suspension of the mirror, the difference between 
the numbers on the cross wires in any two positions of the 
magnet is a measure of twice the deflection of the magnet. 
A correction is necessary when a straight scale is used. The 
reader who has occasion to use the method will find prac- 
tical instructions, with tables of corrections, in Wiedemann’s 
Galvan ismus, Ed. ii. sec. 181 sqq.) Maxwell’s JEleciricity 
and Magnetism, vol. ii. sec. 450 sqq, In the objective 
method, which is more usually practised in this country, the 
mirror is concave, and reflects the image of a fixed illumin- 
ated slit (often furnished with a vortical wire where greater 
accuracy is desired) upon a graduated scale. The readings 
are proportional to double the deflexion of the needle, or 
to the tangent of the double deflexion, according as the 
scale is circular or straight. 

G. By damping is meant the decrease of the extent of tlio 
oscillations of the galvanometer needle arising from the 
dissipation of energy through the resistance of the air, the 
action of currents induced in neighbouring metallic circuits, 
the viscosity of tlio suspension fibre, and so on. There is 
always more or loss damping owing to the first two causes, 
and possibly the third ; but iu many cases, whero it is de- 
sirable) that the oscillations should subside very quickly, the 
damping is purposely increased. In the older instruments 
tlio damping arrangement consisted of masses of copper 
surrounding tho magnot. This is carried to the extreme in 
Wiedemann’s tangent galvanometer, whero the noodle is 
ring-shaped, and swings in a ring-shaped cavity not much 
larger than itself, in tho heart of a mass of copper. In tlio 
doad-boat galvanometers of Sir William Thomson tho 
magnet with its attached mirror is enclosed iu a flat cell, 
in which it can just move freely to tho required extent. 
The damping, due to tho pumping of tho air backwards and 
forwards round flic edges of the mirror, is so great that the 
noodle swings off to its position of equilibrium, and remains 
there without oscillating at all. The same result is attained 
in Yarley’s construction by immorsing the needle iu a cell 
filled with liquid. 

7. The box of shunts is simply a sot of resistances; 
generally there are three, — Jth, -^,,-th, and 0 -th of tho 
. resistance of tho multiplier. Whon it is required to reduco 
the sensibility of the galvanometer, tho torminals of one of 
those, say the u \ T th, are connected with tho terminals of the 
multiplier ; wo thus havo a multiple arc in place of tho 
galvanometer, and tho current is divided hetwoon its 
branches iu tho ratio of their conductivities, so that one- 
hundredth 1 of tho wholo current flows through tho galvano- 
meter. By moans of such a box as wo have described, wo 
can therefore send through tho galvanomotor the wholo of 
any current, or the tenth, hundredth, or thousandth part. 
It must not ba forgotten that tho introduction of tho shunt 
diminishes tho whole resistance of tho galvanometer circuit. 
In most cases, however, this is of little moment; where 
necessary, tho alteration may be either compensated 2 or 
allowed for. 

Sensitive Galvanometers , — In galvanometers of this class 
everything is disposed so as to bring the greatest possible 
number of turns of wire into the neighbourhood of the 
needlo. The noodlo is therefore made as small and compact 
as possible, and the windings embrace it as closely as pos- 
sible, the opening in tbe centre of tho Soil being reduced to 
a minimum. The astatic multiplier (fig. 4) is an instru- 
ment of this kind which was formerly much used. The 

1 See art, EwiCTmoiTY, p, 43. 

2 in above caso by introducing into tlio galvanomotor circuit 
Atlis, i^ths, AftsVtlis, respectively of the resistance of tho multiplier. 
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coil i3 of flat, rectangular shape, with a narrow central 
opening just large enough to allow one of the magnets of 
the astatic system 
to swing freely. 

The other magnet 
swings over a gra- 
duated circle placed 
on the top of the 
coil, and serves also 
as an index. Some- 
times a mirror and 
scale are substituted 
for the index and 
graduated circle. 

The sole on which 
the coil stands is 
movable on a fixed 
piece which can he 
levelled by means 
of three screws. A 
graduation is often 
furnished to mea- 
sure the anglo of 
rotation of tho coil 
about a vertical Fm. 4.— Astatic multiplier, 

axis; this is useful when the galvanometer has to be 
graduated or corrected for the torsion of the fibre. 

Iu the galvanometers of Sir William Thomson, which are 
the most sensitive hitherto constructed, the central opening 
of the coil is circular, being just largo enough to allow free 
play to a small concave mirror a centimetre or so in 
diameter. Usually tho coil is wound in two halves, 'which 
can bo screwed together with a septum between them, in 
which is placed the arrangement for suspending the mirror 
and magnets. In dead-beat instruments the coil is often 
wound in a single piece, and tho mirror is arranged in a 
cell, 3 glazed back and front, and fitted into a tube which 
slides into the core of tho coil. 

Fig. 5 represents a very convenient form of Thomson’s 



Fid. 5.— Form of Thomson’s Galvanometer, 


galvanometer, the only specimen of its kind we have seen. 
The peculiarity of its construction consists in the connexion 
between tbe scale and tlie'galvanometer, which saves much 
trouble in adjusting the' instrument. It was constructed 
by Elliot Brothers for the British Association Committee 
on Electrical Standards. Such a galvanometer as this, pro- 
vided with a high and low resistance coil, would meet all 
the wants of most laboratories. 

In another form called the marine galvanometer* the 
mirror is strung on a fibre stretched between two fixed 
points. In order to keep the needle fro m being influenced 

8 This arrangement is that adopted by White of Glasgow hi the 
galvanometers made by him after Sir, Wm. - 
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by tlie rolling of the ship, its centre of gravity is carefully 
adjusted so as to be in tlie axis of suspension. The mirror 
is enclosed in a narrow cell which just allows it room to 
deflect to the required extent, and damps the oscillation so 
effectually that the instrument is “ dead beat.” ^ In order 
to destroy the directive action of the earth, the inconveni- 
ence of which in a galvanometer for use on board ship is 
obvious, the case of this galvanometer is made of thick soft 
iron, which completely encloses the whole, leaving only a 
small window for the ingress and egress of the ray of light 
by means of which the motions of the mirror are read] 
a flat horse-shoe magnet placed on the top of the case 
still farther overpowers the earth’s force and directs the 
mirror. 

All these galvanometers may, of course, be wound double 
and used differentially. When this is the case, a small 
auxiliary compensating coil is often used to correct the 
inequality of the magnetic fields clue to the two sots of 
windings. This auxiliary coil is usually mounted on a 
spindle in the axis of the main coil, and can be moved 
backwards and forwards till a current passing through it 
and one set of windings in one direction, and through the 
other set of windings in the other direction, does not 
sensibly deflect the mirror. 

The astatic arrangement described above (p, 51, fig. 4) 
is often adopted. A galvano- 
meter of this construction by 
Elliot Brothers is shown in fig. 

6. It may be questioned, how- 
ever, whether for ordinary 
purposes the additional sensi- 
bility thus gained compensates 
for the increased complexity 
and cost of the instrument. 

Standard Galvanometers. — 

When galvanometers are in- 
tended for measuring currents, 
there must bo some law con- 
necting the indications of the 
ueerllo with the strength of the 
current in the multiplier. It 
is therefore of great importance 
that slight variations in the 
position of the magnet should 
not introduce large or irregular 
(incalculable) variations into the 
indications of tho instrument. 

Accordingly in standard instru- 
ments tho windings are much Fiu. 6. — Elliot’s Astatic 

farther removed from the mag- Galvanometer, 

not than in sousitivo galvanometers, and in the best forms 
the multiplier is so disposed that it produces a uniform 
field of magnetic force around tho needle. 

Tho earliest forms of standard galvanometer wero tho 
tangent and sino compasses invented by Pouillet. The 
first of those consists simply of a single vortical coil of 
wire, with a magnet suspended at its centre, whose 
deflexion may bo read in any of tho various ways already- 
described. If tho length of the magnet bo very small, the 
magnetic field in its neighbourhood may be regarded as 
uniform, and the electromagnetic couple will be propor- 
tional to cos 6, 0 being the doflexion from tho plane of 
the windings. If the windings be arranged so as to be in 
the magnetic meridian, 1 the couple due to the oarth’s 
action tending to bring the magnet hack to its position of 
equilibrium will be proportional to sin 0 , hence the current 
strength will be proportional to tan 0. 

1 This can Lo (lone most easily by means of a mirror attached to 

the multiplier mid adjusted so as to bo parallel to tho windings, 





If the multiplier he movable about a vortical axis through 
angles which can be measured in any way, the instrument 
may be used as a sine compass. The current is applied 
and the multiplier turned round after the magnet until 
the axis of the latter is again parallel to tlie windings. 
The current strength is now clearly proportional to sin 0, 
where 6 is the deflexion of the multiplier from the mag- 
netic meridian. When the instrument is used in tins way, 
the needle being always brought into the same position 
relative to the windings, the uniformity of the maguotic 
field is a matter of indifference, and there is no necessity 
for the needle to be short. 

Gaugain attempted to improve the tangent galvanometer 
by suspending the magnet ex- 
ceutrically at a point in tho 
axis of the coil distant from IjT 1 
the centre by half tho radius of Vj 
the coiL This, however, is in 
reality the reverse of au im- 
provement. 2 | 

A real advance, however, was j 

made by Helmholtz, who placed ; 

two equal parallel and vertical ■ 

coils, one on each side of the 
magnet, each at a distance from 3 . 

it equal to half the common 
radius. In fig. 19, at tho cud 
of his second volume, Maxwell 
gives a diagram of the lines of V|pHj|| 
force duo to two equal parallel f||ij|g|J| 
circular circuits, from which it 
will be soon that the magnetic •ffl 

field at tho coutro of such an 

approximately uniform. This 
approximation may bo carried 
still farther by adding a third 7. — <^lvtut<»nu*U'f 

coil parallel to tho two others, Hrofossor Maxwell, 
aud equidistant from thorn, J'l-Jl.MK 

III some examples or Helm- <,f hard wood, each mi Inch broad 
lioltz’s galvanometer tho wind- SiK/Sn 
inns arc arranged on a conical inch, and tho distance iiet «•<«■« 
surface, «> that tho ratio of tho ffi”, “Jltt i,? 
radius of oaclr to tho distance Rn™£ 

of lbs plane from tho coutro <u iicmiii* m swing fn-ciy without 
mnminf ftbull 1 m 0.1 T„ wowing hregulitr till’ em-rmif*, tfe. 

tlie magnet snail uo . i. in lnh , , )l0 m) ,i» „f t)l „ (lll , 
reality this is unnecessary, pro- seri'wci two miw containing a 
vtded the ratio of tho depth 

aud breadth of the usual root- “SJSE 

angular channel be properly of a «nt ami screw in tfu> Mem 
adjusted (see Maxwell, vol. ii. 

sec. 713). Kg. 7 represents to iiionxiji.t Uinmuiiiiiiii'r. <», 

, ' . ° , , i-i ililn a deflecting magnet enn l>e 

a galvanometer of tho land moimted,*numttii«gaivnnometev 
deSCribod. wui ' JU UWMl ,w u magnetometer, 

Reduction of Galvanometer Tndieutionx — ‘Wlieii fin* position of 
every layer of wire in tho multiplier is known with imlfieient 
ftc.curn.cy, and the multiplier arranged so ns to product! a Hciisibly 
uniform field, the ploe.lromagnulic action per unit of currntl titui lie 
calculated for ovory position of the magnet. In this criso the 
galvanometer is an absolute- instrument When we possess one 
absoluto instrument it is easy to evaluate tho indications of any 
other in absoluto measure by moans of it; wo have only to pass tho 
same current through both galvanometers in series and compare tin* 
readings. The, host way, however, to construct a standard galvano- 
meter is to provide for uniformity of field in tho core of the multiplier, 
and find the resultant electromagnetic force for unit eurroit fc, or, rw i 1 
is called, the constant of the instrument, by comparison with a pair 
of equal standard coils of large diameter (18 in. to 24 in.). Those tin* 
arranged vertically on tho same axis, tho distance between them 
being equal to the moan radius, just M in Helmholtz's galvanometer. 
The galvanometer to bo tested is placed symmetrically between tin* 

8 See Maxwell, Mcdricity and Mttynetim, vol. ii. secs. 712, 7 lb. 


clmnnela cut In it cylindrical block 
of hard wood, each an Inch broad 
and tin Inch deep. Tim radius of 
(lie lief tom of itttcli channel In (me 


into llm Midi* of tho criri! «ie 
Bcri'wcd l wo cnt>n containing ft 
piece of piano pnruliul glinm and a 
plimo-rmiYcx 1i>dn respectively, tlir 


of a Hilt mid nernw hi the Mem 
which Mijijiortrt llm InHtruineiit, a 
hoilisoutnt imv can ho fixed parallel 
to the axis of tho multiplier, (hi 
thin a deflecting magnet enn he 
lmniiited, ho that Uni galvanometer 
etui bo used an n magnctomutcr. 
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standaul coils, tlie centre of its multiplier hemg near the centre of 
the whole aimngement, and the axes of all the coils coincident A 
multiple aic is then 
formed, one biancli 
of which contains the 
coils and the other 
the galvanometer, so 
that the magnetic 
actions oppose each 
otliei. The lesist- 
ances of the tuo 
branches arc then 
adjusted till the gal- 
vanometer needle 
gives no indication 
v hen a cm rent is 
gent through tlio 
mulLiple aic The 
whole arrangement 
will be understood 
fiomfig 8. If Kami 
S be the resistances in the branches containing the galvanometei 
and coils respectively, then the constant of the galvanometer is to 
that of the coils as It . S ; so that when the lattei is calculated 1 the 
former is known 

The constant of the galvanometer 0- being known, the value of a 
cuivcnt producing a deflexion 0 is given m absolute measure by 

l-« Uui 9, 

II being the horizontal component of the earth’s magnetic force. 

In ’'l.uiy ruses it is l'ceesNiiy to comet foi the torsion of thesus- 
pcudiug I'hio Dio raluo ol this collection is easily found by 
iiumiig tin* mult'phoi 2 tbiongh DO 1 cnlirr way, and observing liow 
tar the needle follows it. Ike reader will find all necessary details 
in Maxwell, vol li., secs. 452, 742. 

In all cases where great accuracy is required it is advisable to 
graduate, or, ns it is sometimes said, to calibrate the galvanometer, 
that is, to compare the electromagnetic coivplo exerted by the multi- 
plier when the needle is deflected llnough an angle 0 with that 
when the needle is parallel to the windings. It is easy to see that 
this may be done by means of the airangcment described above for 
finding the constant of a galvanonn ter If the oqject simply i^ to 
calibrate the galvanometer without reducing its indications to 
absolute measuie, the standard coils may ho replaced by a single 
coil of MilUo'ent magnetic moment placed m the axis of the multi- 
plier. Inntlie' me 1 hud of ethhiation, which is simpler, and in 
some respects more satisfactory, although possibly mote laborious, 
will he understood fiom Jig 0. The resistance a is equal to the 




Kg 0. 

roohhmeo of the galvanometer, and they can be rapidly inter- 
changed. By adjusting/ the ratio of the currents in the branches 
of the multiple arc may bo varied as wo please, ami by varying e 
the current in one of the bran olios can always bo brought to a 
standard strength, say that which pi educes unit deflexion of the 
galvanometer nee lie "We can tlun, by repeatedly uiteHiaiigmg a 
and b, compare the deflexions produced by a -.ones of cuueiiLs whose 
strengths arc given multiples of tlio standard strenglh. It tlio 
c \ pm inn utir lias two gnl\ anometers at his disposal the uilmehanges 
m iv of onumc he avoided 

o,i il, ' l V of th « Oahanoidc/cr — "Wo may add a few lcimuks on 
the (lilferent uses to which a galvanometer may bo put. 

Detect ion of (Jar rents. — Ouo of the commonest of all tlio uses of a 
galvanometer is to indicate the currents sent through telegraph 
wires or cables. In the case of submarine cables, where the currents 
are often very feeble, dead-beat galvanometers of Thomson’s or 
Valley’s construction are used. 

When a current is to bo detected which produces a very small or 
quite insensible permanent deflexion, the following process, called the 
method of multiplication, is some Limes used. The period of oscilla- 
tion ol the needle is first found , then, tlio needle being at rest or 
only swinging Llnough a very small arc, the current is applied 

1 See for such calculations Maxwell, vol, ii., chaps xiv. andxv. 

3 Or the piece to which the fibre is attached, if it is not rigidly 

attached to the multiplier. 
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through half the penod of oscillation so as to mge the needle 
in the direction m which it is going, then mteimitted for half a 
penod, then applied again, and so on If a current m the supposed 
direction leaily exist, the oscillauoi s of the magnet will gradually 
increase, until the eneigy supplied by the intermittent action of the 
cunent is equal to that wasted by the damping of the needle. 

It is obvious that this piocess is moie effective the smaller the 
damping of the needle , it leads to no advantage whatever with a 
dead-beat mstiument 

Resistance Measuring — In comparing resistances, sensitive gal- 
vanometers of Sn William Thomson’s constiuetion 3 aie by far 
tlie most convenient; the dead-beat anaiigement is essential for 
lapul woik 

If a differential galvanometer of given dimensions be used (si e 
ait Electricity, p. 44), and if the resistance of the batteiy is 
rec: 1, gride c m pared with the othei resistances used, tlie wire with 
lIih.1i il is wound should be chosen so that its resistance is one- 
third of the resistance to be measured 4 

It is shown m the art Electricity (p 44) that, m airanging a 
Wheatstone’s bridge to me.^.ne a given resistance, all the arms of 
the bridge and the hettciy and galvanometer should have equal 
resistances. A-> a urie, ell these aie not at our disposal If the. 
resistances of the aims and of the battery are giver, and the resist- 
ance of the galvanometer (of given dimension -d is at orn disposal, 
then the resistance of the galvanometer ought to be equal to that 
of the multiple arc which remains between the terminals of the 
galvanometer when the battery is disconnected from the budge 8 
This may be deduced at once from the expression given in vol vm. 
p. 44. < 

Again, tlie resistance to bo measured and the battery and galva- 
nometer resistance being given, we may lnqunc wliat is the best 
arrangement of the arms of the bridge 

Differentiating the expression given m vol. viii. p 44 with 
respect to y and s, we get 

BG— y B * 3 R 2 =*-[j/ s (R+G)n— G(R+B)} , 

BG— 3/ 2 e 2 it 2 =i/|* 2 (R-i-B)R— B(R-f-G)j ; 
the solution of which is obviously 

/ip±G) 

-V jT(RH-B)’ 

whence we have s= */ kg Tst^/rb- r^b ’ mul u =vEW- 

determining tlio resistances of the disposable arms. 

It appears that, when B and G are given, tlio resistance of the 
arm opposite to tlie resistance to be measuied ought always to be 
the geometric mean between B and G. R 

In a certain class of obsei various a needle with large moment of 
inertia is used Tho methods in use are mostly due to Gauss and 
Weber For an account of these methods tlie reader is referred to 
Maxwell, chap xvi lie should also consult a paper by Du Bois 
Keyiuond in Monutsbcr. cl. JBerl. Acad., 18C9-70. (G. Oil.) 
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GALYESTON* 


Copyright, 1879, ly A. c0 C. Black. 


G ALVESTON, a city and port of entry on the coast of 
Texas, United States of North America, situated 
about 340 miles to tlie westward of the mouth of the South 
Pass of the Mississippi River, on the south side of the 
entrance into Galveston Bay, in 29° 18' N. lat and 94° 
47' long, west from Greenwich. It is the principal port 
and the largest city in the State, is tho seat of justice of 
Galveston County, and is located on tho inuer shore of 
Galveston Island, about 2 miles from its most north-easterly 
point, known as Port Point. The city therefore faces the 
main Texas shore, being separated from it by West Bay, 
lying between the island and the mainland. The principal 
portion of the county lies on the mainland fronting the 
two bays above named, its general surface, like that of the 
island, being low and level, and the soil sandy. 

Galveston Island is a low sandy island, about 28 miles 
long and to 3| miles wide, stretching along the coast 
of Texas in a north-easterly and south-westerly direction, 
and forming the gulf coast-lina throughout its entire length. 


8 See Sir W. Thomson on resistance measurement, Proa. R S , 
1862, p 313. 

4 Schwendler, Phil. Mag., 1872 5 Id , ibid., 1866. 

* Heaviside, ibid . , 1873. . 

* Tins is reprinted here from the work entitled Galveston, by 
Maj -Gen. Q. A. Gillmore, U. S. Engineers. New' York, Charles 
Scribner's Sons, 1879. Copyright, 1879, by A. & C. Black 
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Its surface, which has an average height of 4 to 5 feet above 
tide level, is diversified by a number of freshwater ponds 
and intersected by several creeks and small bayous. The 
beach, on the Gulf side, furnishes a smooth and pleasant 
drive during low-water stage, and excellent surf-bathing at 
all times. To the northward of the entrance into the har- 
bour, the coast-line is continued in the same general direc- 
tion to the north-east by Bolivar Peninsula, a low, nanow 
sand-sfciip of the mainland, the width of the throat of the 
harbour between Fort Point and Bolivar Point being about 
2 miles. There is a lighthouse on Bolivar Point. 

G lives ton Harboui is the finest m tlie State ; and the hay of the 
same name, includin'* certain outlying portions of it known severally 
as East Bay, West Biy, and Tuttle Bay, coveis an aiea ot upwards 
of 450 square miles of tidal water. At the head of the bay, about 
35 miles iiom the city in a noitheiiy dn action, it_ receives Trinity 
Payer, Us largest tributary, while San Jacinto River and Builalo 
B lyou enter it from the west 18 miles lower down. 

The mean use and fall of tide at Galveston is 1-u, feet, but spring- 
tides occasionally rise moro than 3 feet above, ami fall nearly 2 feet 
below the piano "of moan low water, and iluefcuations between much 
wider limits are not uncommon under the inlluence of heavy winds 
Biuing a storm which occurred m October 1807 the water rose 6 X \ 
feet above mean low- water stage, and m September 1875 it rose m 
some portions of the bay 7 foot, and in otheis 9£ feel above the same 
level. Two years lalor there was a rise of loot, produced by an 
onshore wind which reached a maximum velocity of 60 miles pel* 
hour. The lowest tide of which we have any record fell 3,% foot 
below moan low-water level, thus giving a difference of I2/ 0 foot 
between tho highest and the lowest recorded tides. 

A smd brr, produced and maintained by the joint action or waves 
and currents, , stretches across, bow-, shaped, in front ot tho entrance 
into tho bay, restricting tho draught of vessels entonng the harboui to 
from 121 to 13 feet. The United Stales Government has undci taken 
tho improvement of tins entrance by means of two jetties, omi 
starting from Fort Point and the oilier ft am near Bolivar Point, 
having an aggregate length of about 7 miles It is the intention to 
carry thorn out to and beyond the crest ot tho bar on converging 
lines, so that their sea ends, resting in about 18 feet water on Lhe. 
outer slope of the bar, will bo about 1 mile npirt. It is expected 
that thee jetties will cost about $2,000,000, and that they will 
produce and maintain a practicable channel depth of 18 to It) feet 
at moan low-water. Once inside tins bar a draught of fully 20 lent 
can be came l to the wharves of the city. The Bolivar Point J city m 
August 1879 had rcachod a length of 8,000 feet from the shore. 
That from Fort Point had not been carried out po far The peculiar 
mode of construction adopted for those works by the superintending 
engineer, Mtjor O. W. Howell, United States Corps of Engineers, 
merits home notice here. Tho jetties are formed with large gabions, 
or basket-work cylinders, pins Loral msido and out with hydraulic, 
cement, so as to give a thickness of 5 to 6 inches to the cylindrical 
wall. The gabions are either circular, with a diameter of 0 feet, or 
of an oval cross scetion, with diameters of C feet and 12 feet respect- 
ively. They are closet! at the bottom, and arc also provided with 
n tight-fitting* wooden cover. Alter being sunk to their proper 
positions m the work, on their ends, arranged in a siuglo or double 
row, they are filled with wind pumped up from tlic bottom and 
passed in through a hole left in the gabion cover. At first these 
gabions were placed duvotly upon the bottom, but tho action of the 
sea and currents caused so much undorseour and settlement, that a 
foundation ot fascines formed iulo a mattress and weighted with 
stones was resorted to. On the most exposed portions of the works 
about one-sixth of the number of gabions put into position have 
boon destroyed by heavy storm-waves, so that this method of con- 
strue, lion cannot as yet bo regarded as past tho experimental singe. 

Galveston was first settled in 1837. It is handsomely laid uni 
upon ground elevated from 0} to 10 foot above ordinary tide level, 
has wide and straight streets, and has several public squares, parks, 
and gardens. The streets running parallel to West Bay are known 
as avenues, and are designated by tho letters of the alphabet, 
beginning at tho biy, while those at right angles to tho water 
are numbered. Special names arc assigned to some of the streets. 
Avenue A, parallel ami next to tho wharf or channel front, ia 
mostly occupied by wholesale houses. Next comes Avenue B, or 
‘ ‘ The Btamd,” and then Avonuo 0, or M oohanic Street, both devoted 
largely to the wholesale business. Avenue I), or Market Street, for 
a distance of seven torn squaros, is occupied by retail stores, shops, 
restaurants, hotels, banks, &c. This is tho main shopping street. 
Avenues 15 and F are of tho same character. The poA-oflkm and 
United States court-house are at the intersection of Avenue F and 
20th Street, and the custom-houso m near by. Avenue J, or 
Broadway, is regarded as the most desirable locality for residences. 
It is 150 feet wide, including an esplanade 30 foot wide, through the 
middle and a 10-ibot sidewalk on either side, Bath Avenue 


at light angles to Broadway, is 120 feet wide, riemont, or 23 i 
Street, is the puncipal drive m the city, and is maintained as a 
shell load hom “The Strand” to'the Gull beach With tlm excep- 
tions named, the streets are SO feet and the avenues 70 ieet wide, 
including 16 feet sidewalks, and the blocks or squai es nrc umlormly 
260 wide and 300 feet long, with an alley 20 lee b wide miming 
lengthwise tin ougli the middle, along the rear of the lots, The por- 
tion of the city built over extends iiom about 6th to 40th Blivets, 
and from Avenue A south to witlun two to three blocks of the Uul t 
beach The only slieets paved aro four or live blocks on Avenues 
B, C, and D. They aie paved vitli blocks ot heart cypress. The 
same avenues aio shelled fiom between 10th to 82il Blivets, or 
thereabouts, with clam shells from 18 to 30 inches deep Trees me 
planted very generally on tho outer edge of the sidewalks, the 
oleander being the chief growth. It frequently attains a height of 
20 to 25 ieet, and grows rapidly ftom slips with great luuumuce, 
blooming the year round. The iig, orange, the black Handling and 
other lauds of grape, and many vaiielies of iloweis and evergreen 
slivubhciy, thrive and flourish Throughout the most thickly- 
settled purlieus of tho city the sidewalks aio paved with either 
asplialtmn, concrete, brick* or German or English tiles Oleander 
Park embraces 80 acres, and the city paik about 25 acres, and there 
are tlireo public gardens and six public Mjuaies Tho business por- 
tion of llio city is built up mostly with lmck, mnl witlun ceitaiu 
defined lire limits the election of wooden buildings is prohibited. 

Among tlic public buildings, other than churches, sue u posi-oiheo, 
cu&tiira-houso, United States court-house, a county emut-hunse, a 
county and city prison, a city lull, an opera house, 7 public halls, 
2 binaries, 2 theatres, 13 hotels ot difiereiiL grades, and 3 market 
houses There aro 30 schools of all kinds, 15 dim eh edifices, a 
Roman Catholic univeisity or college (St Mary’s), a medical school, 
a convent, a house of refuge, an oiphnn nsyhun, and 3 hospitals, 
The Bt Mary's university w as founded in 1854, ami in 1872 lmd 8 
pi of es, sots and 35 collegiate and 115 preparatory students. The 
medical school, founded in 1864, had ten years thereafter 0 pro- 
fessois. Tho convent (Ursuline) has 25 nuns and a female academy 
connected with it There aro two other female academies in tin* 
place. There are published in tin* town a number of daily, tri- 
weekly, ami weekly paptus, Galveston is a bishop's see, of tlm 
Roman Catholic Church The city is well connected by railroad 
with dilfemit parts of the State, and by regular steamship lines with 
Liverpool, New’ York, Havana, New Orleans, and the pm (s of Texas. 
The Galveston, Houston, and Henderson Railroad crosses West 
Bay on a womlen bridge, 2 miles long, and by means of tin* 
Galveston Wharf Ituilroml delivers and receives freight, nt tlm several 
wlmrves of the city. Tho Guli, Colorado, nnd Santa Fe Railroad, 
now building from Galveston to Belton, in Bell County, a distance 
of 220 miles, is finished (September 1879) as far as Richmond, a dis- 
tance of 63 miles, and 57 miles more to Branham will hi* finished by 
January 1, 1880. The entile road to Bolton ns lo be completed by 
September 1881. This road crosses the Brazos River, below Rich- 
mond, on an iron bridge, and bus a wooden bridge of its own acroM 
West Bay. There are no highway bridges connecting Galveston 
Island with tlm mainland. 

The cotton business of the place is vi presented by six cotton 
presses and many immense, buck warehouses, furnishing .storage- 
room fm nearly 200,000 bales of cotton, nnd covering an area of 
more llum fit) acres. There are two national banks, with tin tutllio* 
mod capital of $800,000, and a paid-up cash capital of $300,000, - • 
tho aggregate paid-up capital of nil tho banks being upward of 
$2,000,000. The assessed value of real estate m J8?8 was over 
$20,000,000, and the bonded del it $1,200,000. 

Galveston is a healthy city, possesses a delightful dimale, and 
lias not been afiheled with an epidemic disease rnueo 1807. 

The following table, giving tho temperature, the bimnneirie, pres- 
sure, and tho rainfall at this place for five years ending June fit), 
1878, has been compiled from tlm reports of tho Chief Signal ( ifficc, 
United Stales Army : — 
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There was only one occasion during tho five yams, nnd tlmt 
oceurrai on tlm 10th of January 1875, ‘when tlm icumenimro fell 
below 30* F. 

Tlm population of tlm city was moro than trebled during the 
twenty years ending in 1870, and tlm local authorities claim tlmi 
since 1870 the rate of increase has been more rajad still, and tlm* 
in 1874 the population lmd reached between 25,000 and 30,000, A 
municipal census taken in 1870 nuula tho population 33,000, 
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Yu ai 

White 

Colotued. 

Total 

United States Census of 18 r >0 . 

3,469 

70S 

4,177 

United States Census of I860 

c,m 

1,1S0 

7,307 

United States, Census of 1870 
Estimated fot 187!) 

10,bl0 

3,008 

13,818 

31,000 


In the business of receiving and shipping cotton, the leading pro- 
duction of the Southern States, Galveston ranks third m importance 
among the ports of the United States, "New Orleans and Savannah 
‘■raiulii’" Inline i r , and Charleston, Norfolk, and Mobile after it m 
the 01 la n."iiL'l More than one-tenth of the cotton crop of the 
country finds a market thiough the port of Galveston The follow- 
ing table shows the yearly receipts of bales of cotton at the six ports 
above named, for five yeais ending Septcmbci 1, 1879 . — 


Potts 

1878-7!) 

1877-78 

1870-77 

187,5-70 

1874-75 


New Oilcans . 
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Galveston . . . . 

Norfolk 

Cluilcslou 

Mobile . 

1,175,410 
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I 442, 158 

1 410,888 

j 302,522 

1,391,555 
597,44!) 
45 1.137 
425,214 
423,128 
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477,477 

491,980 

505,932 

412,115 

337,879 

1,401,503 

521,437 

405,529 

400,997 

380,098 

371,208 

982,198 

005,560 

351,927 

382,387 

413,101 

319,263 

r 
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The value of imports fiom foreign countries for the two years 
ending July 31, 1878, was as follows: — 



1877-78, 

1870-77. 
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q ini , ’»iuilui s 
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$952,713 
i 191 015 

$1,155,808 
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Total 

[ 1,117,328 

1,357,488 
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The leading importations comprise coffee from Binzil and Mexico, 
and manufactured cotton, woollen, and iron goods. The duties 
colloctcd during the year ending July 31, 1878, amounted to 
$62,352.73, as against $95,980.49 during tho previous year. 

The value of domestic commodities, consisting largely of cotton, 
oil-cake, cattle, preserved meats, bone dust, cotton seeds, and 
lumber, exported to foreign countries during the year ending July 
81, 1878, amounted to $11,903,132, as against $15,242,747 for the 
pievious yeai 

Tho nmiihcr and tonnage of vessels entered and cleared at the 
port of Galveston annually, for the six fiscal yoars ending June 30, 
1878, are shown in tho following tables — 
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Vessels. 

Tonnage, 
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Vessels. 
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1877 8 

198 

192, m 

1877-8 

20 1 

291.204 

1870 -7 

388 

407,382 

1870-7 

301 

203,702 

1875-0 

428 

435,535 

1875-0 

311 

200,956 

1874-5 

400 

428,334 

1874-5 

531 

285,970 

1873-4 

490 

430,830 

1873-4 

3J3 

274,910 

1872-3 

030 

509,200 

1872 3 

422 

424,818 



Foreign Trade, 



1877 8 

130 

72,585 

1877-8 

135 

82,300 

1870-7 

107 

99,380 

1870-7 

105 

102,744 

1875-0 

177 

85,598 

1875-0 

101 

107,192 

1871 5 

107 

09,175 

1874-5 

208 

127,527 

1873-4 

208 

124,310 

1873-4 

211 

145,237 

1872-3 

ISO 

70,170 

1872-3 

175 

92,008 


Tho decrease in the number of coasting vessels entered and cleared 
is accounted for in parL by the fact that the Morgan li n e of stcainei s 
from New Orleans, which formoilv entcied heu», non proceed up the 
bay to Clinton with original manifest, and make tho entry there, 
merely touching at Galveston to land freight, passengers, and mails. 

Tho number of documented vessels owned in the customs district 
■of G.ilvesion dining the year ending Juno 30, 187S, was 197, with 
an aggiigate tonnage of 9310 tons , built during the ymr, 9, with 
an aggregate tonnige of 239 tons , and lost at sea, wrecked, or 
abandoned, 16, with a total tonnage of 887 tons. 

GALWAY, a maritime county in tho province of 
Connaught, in tho extreme west of Ireland, between 52° 
54' and 53” 43' N. lat,, and 7° 57' and 10° 20' W. long. 
It is bounded on the 17. by Mayo and Roscommon 
E. by Roscommon, King’s County, and Tipperary ; S. by 
Clare and the Ray of Galway ; and W. by the Atlantic 
Ocean. The area comprises 2447 square miles, 
1,566,354 acres, of which 90,230 are under water. 

Surface , — The county is naturallv divided bv Lough 


Corrib into two great divisions. The eastern, which com- 
prehends all the county except the four western baronies, 
rests on a limestone base, and is, generally speaking, a level 
champaign country, but contains large quantities of wet bog. 
Its southern portion is partly a continuation of the Golden 
Vale of Limerick, so celebrated for its fertility, and partly 
occupied by the Slievebaughty Mountains. The northern 
portion of the division contains rich pasture and tillage 
ground, beautifully diversified with hill and dale. Some 
of the intermediate countiy is comparatively uncultivated, 
but forms excellent pasturage for sheep. The western 
division of the [county has a substratum of granite, and is 
barren, rugged, and mountaiuous. It is divided into tho 
three districts of Connemara, Jar-Connaught, and Joyce’s 
Country ; the name of Connemara is, however, often 
applied to the whole district. Its highest mountains are 
the grand and picturesque group of Binabola, or the 
Twelve Pins, which occupy a space of about 25 square 
miles, the highest elevation being about 2400 feet. Much 
of this district is a gently sloping plain, from. 100 to 300 
feet above sea-level. Joyce’s Country, further north, is an 
elevated tract, with flat-topped hills of from 1300 to 2000 
set high, and deep narrow valleys lying between them, 

Const — Gala ay crijoys the advantage of a veiy eftemhd Inc of 
la coahC.mueuteilhynu’noioushLibo'i’SjWuich, how-civ, . miaicly 
5 ctl cxeepu by a fe<\ coasting an<l fishing vessels Conn. wining at 
ic coast of Mijo’u tin liouli rrc ibe Killuies, two l> ,\s which 
ipaiato tho counties of Galway and M, to The ib-t naj m tho 
..catem coast c.ip.ude of aceaimnailatii.g huge ships is IklljnakJl 
sheltered by L’ uuglullunn oi llcath Island Ntvl in sucav-cii is 
Cleggau Baj, having IuislibolSn in its offing. Stivamsto up a 
nauow inlet, "within wh’oli aietfio inhabited islands of Omey, Tiu- 
hot, crnl Liuhtuik Aidocai harbour divides itself into two mud*, 
tlic noithern tcmmrtcd by the town cl ClifJcn, with cxlciIciiI. 
mclioiage opposite the castle ; tlic southein inlet has dso goon 
anchorage within the bar, and lias a good salmon-fishery. Mnunin 
Boy, tliongh largo, is much exposed, and but little iieijiienteJ hv 
shipping From Slyno Head the coast turns eastward to Hound- 
stone Bay, winch has its entrance piotectcd by the islands of 
Inishneo and Imslilacken N ext in oi der is Butei buy Bay, studd ed 
with islets and rocks, but deep and sheltered Kilkcran Bay, the 
largest on tins coast, has a most productive kelp shore of nearly 100 
miles ; its mouth is but 8 miles broad. Between Gonnnna Island 
and the mainland is Grcatman’a Bay, and dose to it Costello Bay, 
tho most eastern of those in Connemara, Tho whole of the coast 
from Greatman’s Bay eastward is comprehended in tlic Bay of Gal- 
way, the entrance of which is protected by the three limestone 
islands of Aran— •Iiuahmore (or Aianmore), Imslimann, and Inisheei . 

llivcrs . — Tile rivers are few, and, except the Shannon, are of 
small extant. The Suck, which forms the eastern boundary of the 
county, rises in ftoscommon, and passing by Ballinasloe, unites with 
the Shannon ac Shannon budge The Shannon, which rfoes at tho 
foot of Cuileagli m tlic county of Cavan, foiras the south-eastern 
boundftiy of the couiuv and passing Shannon Harbour, Baraglier, 
Meeliok. and Boitumna, swells into the g v eat expanse of water 
c-illcd Lough Dcig, which skirts tlic cornu as far as the Milage of 
Mount Shannon. Tlic Claiogalw ay flows southward thiough fine 
centre of the county, and earns Lough Comb sonio 4 miles above 
the town of Galway. The Ballynahmch, consideied one of tho best 
salmon-fishing livers in Connaught, rises mtho Twelve Pins, passes 
through Ballynahmch Lake, and after a short but rapid course falls 
into Birturbuy Bay. x , , 

Lakes . — Tho Lakes are numerous. Lough Comb extends from 
Galway town northwards over 30,000 acres, with a coast of 50 miles 
in extent. It has now been mado navigable to Lough Mask (which 
lies chiefly in Mayo county) and to the sea at Galway. The lake 
is studded with many islands, some of them thickly inhabited. 
Near it is Lough Boss, which receives a largo supply of water from 
streams, but has no visible outlet Tho district to the w ost of 
Lough Corrib contains in all about 130 lakes, about 25 of them more 
than, a mile in length. Lough Kea, at the town of the same name, 
is more remarkable for scenic beauty than for extent Besides 
those perennial lakes, there are several low tiacts, called furloughs,, 
which are covered with water during a great part of the year 
Geology and Minerals. —The boundary line between the limestone 
and granitic district is easily discernible by the diminution of the 
verdant hue which distinguishes the latter _ _ The high road from 
Galway to Oughterard nearly marks the division. Alltlie country 
to the north and east of this limit is limestone, aft to Jie south and 
west granite, excepting some detached masses of primitive hmeston e 
between Oughterard and Clifden, and some scattered portions oi 
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other minerals, of great variety of appearance Tire component 
rook of Bmabola is quartz, m geneial distinctly stratified, or at least 
aclnstose. The position of its beds is vanous. Towards the west- 
ern shot e they me vertical, easily splitting by mtmveumg mica 
plates, and affording good building stono. Limestone occurs m 
some places along the loot of these mountains. Round the base of 
this gioup are also gneiss and mica slate, with hands of hornblende 
and piimitire mien, Along the 1101 th side of JLougli Comb to 
B.rllynakdl the mica slate and hornblende rise into mountains, and 
the limestone disappears. From Lough Mask to tlie Killeiies is a 
tiansitnm country of greenstone and giauwaeko slate covered by 
the Old Bod Sandstone or conglomerate. The lull of Gkn, on the 
shore of Lough Comb, exhibits, in a small compass, all the for- 
mations which occui m the district. Tbo western end is quartz, 
the north-eastern side mica slate *, the middle is penotmted by beds 
of mica slate, containing hornblende and grannlai mica covered by 
thick beds of pyiitous greenstone. On the south and east aie 
giamto and syenite, which runs under the sandstone conglomerate 
towards Ougliterard, and tins again passes under tlie flotz lime- 
stone, which, beyond Lough Comb, occupies the greater part of 
Connaught and Lemstei, Along the bordeis of the ilotz limestone 
is a series of vast caverns, usually traversed by subterranean uvois. 
A fine gritstone, highly valued for making millstones, is raised near 
Ihininorr. Crystalline sand, of a superior quality for scythe hoards, 
occurs .it Lough Coutta. Lead, nue, copper, sulphur, and bismuth 
liai a been discovoiod m vaiious parts of the western division of the 
county. lion was raised at Woodford, and . smelted until the 
timber was exhausted The mould aius of Slievebauglity, which 
.separate Gahvay from Clam, are siliceous, In Connemara tliero is 
abundance of green variegated mail do called serpentine ; and a 
heuulilul black marble, without spots or flaws, and susceptible of a 
high polish, is obtained near Ouglituiard Mineral spas, mostly 
chalybeate, am abundant 

Climate and Agriculture —The climate is mild and saluhnous, 
but vanablo, and violent winds from the west are not uncommon. 
Frost or snow seldom remains long on the western const, and cattle 
of every description continue unhoused during the winter. The 
cistern part of the county produces the best wheat. Oats am fie- 
(lucntly sown after potatoes in moorish soils less adapted for wheat. 
Thu flat slimes of the bays affoul largo supplies of seaweed for man- 
ure Limestone, gravel, and marl are to no had m most other pints. 
Whon a sufficient quantity of manure Tor pofatoes cannot be had, 
the usual pnu-tieo is to pure and burn the surface. In many places 
on the sea-shore flue early potatoes tiro raised in deep sou-sand, intui- 
tu od with son-wood, and the crop is mmwdod by barley. Those, 
parts of tbo custom district less fitted for gram arc employed in 
pasturage, Heathy slioep-walks occupy a very largo tract between 
Molucca and Galway. An extensive rangu from Athenry, stretch- 
ing to Galway Bay at Kmvurra, is also chie.IIy occupied by sheep. 

The total area under crop in 1878 was 21 1,085 amis, as compared 
with 235,108 in 1853. Tbo following tables show the. acres under 
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According to the returns or 1875-15, the total value of land, 
exclusive of the town of Galway, was A' 137, (>8(1, 15s., and the aver- 
age value pur mm was 5,s, 11 $d.i ns compared with 6s. 0d. for the 
province, and Ills, 3d. for the whole of Ireland, Tho county was 
divided among 1235 proprietors, of whom 332, or 27 per cent., held 
less tlum one mire. The following possessed more than 20,000 acres, 
viz:— Rielmnl Bemdgc, 159,898 ; Marquis of Glaurieitrdc, ‘19,025 ; 
Lord Dnimandb, 83,543 ; Allan Poliak, 20,356 ; Lord Clonbroe.lc, 
28,216; Mir Thomas J. Burke, 25,258 ; Earl of (Tanearly, 23,896. 

Manufactures ,— Manufactures are, not curried on beyond the de- 
mand caused by tho domestic eon, sumption of Urn people. Coarse 
friezes, flannels, and blankets are made in all purls, and sold largely 
in Gahvay and Loughron. Connemara has been long celebrated for 
its hand-knit woollen stockings. Goar, so linon, of a narrow breadth, 
called handle, linen, is also made for homo consumption. A limm- 
wcavmg factory has been established at ( highlerurd. The mamifac- 
hw of nelp, formerly a great source of profit on 11m western shores, 
is still earned on to some extent. Feathers and .sea-fowls’ eggs 
are, brought in great quantities from tho islands of Aran, the pro- 
dttee of the pufliiis and other sea-fowl that frequent the cliffs. Fish- 
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ing affords occupation to many of tho inhabitants, hut fiom want 
of capital is not prosecuted with sufficient vigour. In 1877 the 
number of vessels engaged was 451, with 1104 men and 58 boys 

Poj»iJation.- — The county includes one p.n liftmen taiy borough, 
Gahvay , and tluee townships, Ballinasloc (part of winch is, how- 
ever, m the county of Roscommon), 4159, Louglirea, 3072, and 
Tuam, 4223. The largest of tlie villages arc Goil, 1773; Clifden, 
1313, Atlienry, 1194 , Iloailfoul, 870; Oughteranl, 861, aiulKyio- 
court, 747 Tho population xu 1831 was 411,684 ; m 18.51, 
321,684 ; and m 1871, 248,458, of whom 122,496 woro males and 
125,962 females. In 1871 tho number of Catholics was 239,902, 
and of riotestants 8556, of whom 7464 weie Episcopalians and 
615 Preshytenans Of persons fire years and upwards 173,301 
were illiterate, a proportion of 56 9 percent.; ami 30,239 could 
speak Else only, ascent] aied with 41,572 in 1861. Kniigiation from 
this county has diaftcd off a very huge number of its inhabitant 1 -. 
From the 1st oi May 1851 to 31st December 1877 thou* w ere 104,69] 
enugiants, or an annual average of 3950 

Representation and Administration . — Twomeiubeis of parliament 
are returned for the county, and two for Galway borough. Them 
arc in tho county ‘35 potty-sessions districts, and pait of another 
Quarter-sessions aic held at Balliuasloe, Chilian, Galway, Gort, 
Louglirea, Ougliteiard, Poilumna, and Tuam Thom aie Iho 
poor-law unions wholly within the county, Galway, I.nugluoa, 
Mount Bellow, Poitumna, and Tuam ; ncaily the whole of Clif'di n, 
Gort, and Oughteranl ; andpaitsof live others — Bullimihloo, Baffin- 
robe, Glonnamaddy, Roscommon, and Pea mi If, Tim county is 
within tho Dublin military district, and tliero are bm rack stations 
at Louglirea, Ihiimiore, Portumna, Galway, Gmt, and Oughloranl. 
It is divided into 18 baronies. 

Antiquities — Amongst the, so am the round lowers of Ardraluin, 
Ballygaildy, Killuumon, Kilnmeduagh, MeoHolc, and Mutrough. 
Ratlis are muneious, and seveial eronileelis are stdl to in* seen m 
good preservation. The ruins of monastic luiildiugs are id so numer- 
ous. That of Kuockmoy, about 6 miles from Tuam, said to have 
been founded in 1180 by Cathul O’Connor, was adorned with rud« 
Jroseo paintings, still discernible, which weie considered valuable as 
being the best authentic repiesont.ittous ousting ot aneienl Irish 
costumes, A muent castles and square towcis of tin 1 Auglo-Noi inn n 
settlers are ftequently met with, sotne lime been Kept in retail’, 
hut the gi eater number are in ruins The castle of Tuam, built, in 
1161 ity Roderick O'Comior, king of Iicinud, at tlu* pound of the 
English invasion, is said to have been the Inst building of tins do- 
Ncrintiou of stone and mortar in Ireland. The remains of a totind 
ensile, a form of building vary uneouimnn in tin* milituvy nivhiiee* 
turo of the country, nru to be seen between Gort and Kilnuu’dinig. 

Galway, the county town, audit parliamentary borough, 
is also a county in itself, with an exclusive jurisdiction 
extending two miles on every sido except tho smith. It 
stands on tho northern shore of tho Bay of Galway, on both 
sides of tlio river Corrib, which connects Lough Corrib 
with tho sea, The space within tho walls funned tut mid 
of about 3420 square porches. Homo of tho si roe Is tiro 
very narrow, and contain several curious specimens of old 
buildings, chiolly in tho antique Spanish style, Wing square, 
with a court in the centre, and a gateway opening into the 
street. Tho finest of these is the pile of buildings known 
os Lynch’s Can tie. During tho last few years many largo 
shops ha vo boon built in tho principal streets, and sovotal 
lm mlsomo residences have been erected in Iho suburbs, 
Hfc Nicholas church is the most remarkable building in the 
town. It is cruciform, 152 feet long by 12(i broad, will) 
a Btccplo rising over tlie nave, ami iho side aisles separated 
from tho centra by Gothic pillars, Jt contains several 
autiquo monuments, Tho exchange, near the church, con- 
sists of an open corridor, U0 feet long by 28 broad, with a 
front of arches supporting an upper story, in which tiro 
apartmonts for holding tho local courts, and for other public 
purposes. >Sb Augustine’s church (Homan Catholic), an 
udifico in tho First Pointed stylo, was erected in 1850. Tho 
county court-house is an elegant and commodious building ; 
near it arc tho county and town, prisons. Tho town also 
contains a county infirmary, a unton workhouse, a favor 
hospital, throe monasteries, five nunneries, and two barracks, 
A grammar-school i? in tho immediate neighbourhood of the 
town. Queen’s College, built of beautiful grey Innas l one, is 
an clogantaml extensive quadrangular structure in thcTmlnr 
Gothic style. Near tho college is a national school. Tho 
shipping trade of Gahvay has for some time been gradually 
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increasing. In 1877 the number of British, vessels that 
entered the port was 153, with a tonnage of 30,034 , of 
foreign vessels 33, with a tonnage of 16,166. The number 
of British vessels that cleared was 136, with a tonnage of 
29,827 ; of foreign vessels 27, with a tonnage of 13,225. 
The chief articles exported are agricultural produce, wool, 
and marble. There are a brewery, a distiUeiy, a paper mill, a 
tannery, and seveial flour mills , and a company has recently 
been formed foi the purpose of extracting iodine and marine 
salts from seaweed. The salmon fishery is of considerable 
value. Galway is divided into the old and new towns, and 
the maritime suburb of Claddagli, inhabited almost entirely 
by fishermen and their families, who have acquired or re- 
tained certain peculiar usages and habits of their own. 

Little is known of the lustory of Galway until after the 
arrival of the English, at which tune it was under the pro- 
tection of O’Flaherty, who possessed the adjoiniug district 
to the west. On the extinction of the native dynasty of the 
O'Gonnors, the town fell into the hands of the De Burgos, 
the head of a branch of which, under the name of M'William 
Eighter, long governed it by magistrates of Ins own appoint- 
ment. After it had been secured by walls, which began to 
bo built in 1270, it became the residence of a number of 
onterpusing settlers, through whom it attained a position of 
much commercial celebrity. Of theso settlors the principal 
families, fourteen in number, were known as the tribes of 
Galway. They were of Norman, Saxou, or Welsh descent, 
and became so exclusive in their relationships that dispen- 
sations wore frequently requisito for the canonical legality of 
marriages among thorn. The town rapidly increased from 
tins period iu wealth and commercial rank, far surpassing iu 
this respect the rival city of Lunerick. Richard II. granted it 
a charter of incorporation with liberal privileges, which was 
confirmed by his successor. It had the right of coinage by 
Act of Parliament, but thoro is no evidence to show that it 
exercised the pnvilogo. Another charter, granted in 1545, 
extended tho jurisdiction of the port to the islands of Aran, 
permitted the exportation of all kinds of goods except linens 
and woollens, and confumed all the formci piivileges. Largo 
numbers of Cromwell’s soldiers are said lo have settled 
in tho town ; and thoro aro many traces of Spanish blood 
among the population. Its municipal piivileges wore ex- 
tended by a charter from Tames I., whereby the town, and 
a district of two miles round m every diroetion, were formed 
into a distinct county, with exclusive jurisdiction and a 
right of choosing its own magistrates. During tho civil 
wars of 1641 tho town book part with the Irish, and was 
surrendered to tho Parliamentary forces under Sir Charles 
Cooto ; after which tho anciont inhabitants wero mostly 
driven out, and their property was givon Lo advcnfcurors and 
soldiers, chiefly from England. On the accession of James 
XL tho old inhabitants entortainod sanguine hopes of re- 
covering their former rights. But the successes of King 
William soon put an end to their expectations ; and tho 
town, after undergoing another sioge, again capitulated to 
the forco brought against it by General Ginkell. In tho 
beginning of the present century tho walls wore thrown 
down, and buildings erected on their site. 

Galway is governed by a high sheriff, a recorder, local 
magistrates, and a board of 24 commissioners electod 
trienuially. The area of the municipal borough is 955 
acres. Tho population in 1861 was 16,967, and in 1871 
15,597, of whom 14,424 wero Roman Catholics. The 
parliamentary borough has an area of 23,493 acres, and a 
population of 19,843. 

GAMA, Vasco da (a 1460-1524), the celobrated Portu- 
guese navigator and discoverer, was born at Sines, a 
small soa-bown in tho province of Alemtejo. No one will 
deuy that his name deservedly stands high in the roll of 
naval heroes ; yet it cannot bo doubted that ho owes 
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the biilliancy of his reputation to his country’s illustrious 
poet, Luiz de Camoens, by whom his discoveries m India and 
their results have been assigned the foremost place in the 
great national epic Os Lusiadas Of Vasco’s early history 
little is known. His descent, according to the Nobiliario 
of Antonio de Lima, is derived from a noble family which 
is mentioned in the year 1 166 , but the line cannot be tiaced 
without interruption farther back than the year 1280, to 
one Alvaro da Gama, from whom was descended Estevao da 
Gama, Alcaide M6r of Sines, whose third son, the subject 
of this notice, was bom probably about the year 1460, 
About this period died Prince Heniy the Navigator, 
son of Joao I., who had spent his life m fosteung 
the study of navigation, and to whose intelligence and 
foresight must be traced back all the fame that Portugal 
gained on the seas m the 15 th and 16 th centuries Ex- 
plorers sent out at his instigation discovered the Western 
Isles, and unknown regions on the African coast, whence 
continually came reports (which by and by affected Da 
Gama’s history) of a great monarch, “ who lived east ot 
Benin, 350 leagues in the intenor, and who held both 
temporal aud spiritual dominion over all the neighbouring 
kings,” a story which tallied so remarkably with the 
accounts of “ Prester John ” which had been brought to the 
Peninsula by Abyssinian priests, that Joao TI steadfastly 
resolved that both by sea and by land the attemp t should be 
mado to roach the country of tliiB potentate. In the hope 
of making this discovery, Pedro Covilham and Affonso de 
Payva were despatched eastward by land , while Bartho- 
lomeu Dias, in command of two vessels, was sent westward 
by sea. N either of the landward travellers ever returned 
to his country; but Covilham, who, m his fruitless search 
for a mythical sovereign, reached the Malabar coast 
and the eastern shores of Africa, sent back to Lisbon, 
along with the talcs of the rich lands he had visited, this- 
intelligence, “ that the ships which Bailed down the coast 
of Guinea ought to be sure of reaching the termination of 
the continent by persovenug in a course to the south.” King 
Joao was now seized with an ardent desire of reaching these 
eastern countries by the i oute indicated by Covilham. That 
there was iu truth such an ocean highway was confirmed 
by Dias, who shortly after returned (iu 1487) with the 
report that when sailing southward he was earned far to' 
tho east by a succession of fierce storms, past — as he dis- 
covered only on bis return voyage — what lie perceived to be 
the southern extremity of the African continent, and to- 
which, on account of the fearful weather he luicl encountered, 
he gavo the name of the Cape of Storms, an appellation 
which to the king, who was theu elated with high hopes 
of enriching his kingdom by the addition of eastern posses- 
sions, appeared so inauspicious that ho changed it to that 
of Cape of Good Hope. The state of Joao’s health, how- 
ever, and concerns of state, prevented the fitting out of the 
intended expedition ; and it was not till ten years later, 
when Manool had succeeded to the throne, that the pre- 
parations for the great voyage were completed, — hastened, 
doubtless, by Columbus’s discovery of America m the mean- 
while. For tho supreme command of this expedition the 
king selected Vasco da Gama, who had in his youth fought in 
tho wars against Castile, and in his riper years gained dis- 
tinction as an intrepid mariner. The fleet, consisting of 
four vessels specially built for this mission, sailed down the? 
Tagus on the 8th July 1497, after prayers and confession 
made by the officers and crews in the presence of the king 
and court, in a small chapel on the sit© where now stands, 
the church of S. Maria de Belem, afterwards built to com- 
memorate the event. Four months later it cast anchor in 
St Helena Bay, South Africa, rounded the Gape in safety, 
and m the beginning of the next year reached Melinda. 
Thence, steering eastward, under the direction of a pilot 
X. — 8 
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obtained from Indian merchants met with, at this port, Gama 
arrived at Calicut, on the Malabar coast, on the 20th May- 
1498, and set up, according to the custom of his country, a 
marble pillar as a mark of conquest and a proof of his dis- 
covery of India. His reception by the zamoriu, or ruler of 
Calicut, would have m all probability been favourable 
enough, had it not been for the jealousy of the Moorish 
traders who, fearing for their gams, so incited the Hindus 
against the new comers that Gama, after escaping from 
enforced detention on shore, was obliged to fight lus way- 
out o£ the harbour. Having seen enough to assure him of 
the great resources of this new country, lie returned 
home in September 1499 with a glowing description of it. 
The king received him with every mark of distinction, 
created him a noble, and ordered magnificent fetes to be 
held in his honour in the principal towns of the king- 
dom, “ for he had brought back (not without severe loss 
m ships and in men) the solution of a great problem, 
which was destined to raise Ins country to the acme of 
prosperity.” In prosecution of Gama’s discoveries another 
fleet of 13 ships was immediately sent out to India by 
Manuel, under Alvarez Cabral, who, in sailing too far west- 
ward, by accident discovered Brazil, and on reaching his 
destination established a factory at Galicut. The natives, 
again instigated by the Moorish merchants, rose up in arms, 
and murdered all whom Cabral had left behind. To avenge 
this outrage a powerful armament of ten ships was fitted out 
at Lisbon, the command of which was at first given to 
Cabral, but was afterwards transferred to Gama on his 
urgent petition ; for, “Sire,” ho said, “ the king of Calicut 
arrested me and treated mo with contumely, and because I 
did not return to avenge myself of that injury ho has agaiu 
committed a greater one, on which account 1 fool in my 
Heart a groat desire and inclination to go and make great 
havoc of him.” In the beginning of 1502 the fleet sailed, 
and on reaching Calicut Gama immediately bombarded the 
town, enacting deeds of inhumanity and savagery too 
horrible to detail, and equalled only by tho tortures of tho 
Inquisition. Gama was naturally “very disdainful, ready 
to auger, and very rash but no peculiarities of disposi- 
tion— nothing whatever — can excuse such acts as his, 
which have justly loft a stain on his character that neither 
time nor tho brightness of his famo as a navigator 
can in tho slightest degree obliterate. From Calicut ho 
proceeded ia November to Cochin, “doing all tho harm ho 
could on the way to all that ho found at sea,” and liaviug 
made favourable trading terms with it and with other towns 
on the coast, ho returned to Lisbon in September 1503, 
with richly laden ships, ] lo mid his captains were welcomed 
with great rejoicings; “but to Doin Vasco tho king gavo 
great favours, and all his goods freo and exempt ; lie granted 
him tho anchorage clues of India, mado him admiral of its 
seas for ever, and one of tho principal men of his kingdom.” 
Soon after his return Vasco retired to his residence in JSvom, 
and for twouty years took no part in public affairs, either 
from pique at not obtaining, as is supposed by some, so high 
rewards as ho expected, or because ho had in some way 
offended Manoel. Daring this time tho Portuguese con- 
quests increased in the Hast, and wero presided over by 
successive viceroys, Tho iiftli of these was so unfortunate 
that Gama was recalled from his seclusion by Manuel's suc- 
cessor, Jofw III., created count of Vidigueira, and nominated 
viceroy of India, an honour which in April 1524 ho left 
Lisbon to All. Arriving at Goa in September of tho same 
year, he immediately set himself to correct, with vigour oncl 
firmness, tho many abuses and evil practices which had 
crop! in under the rule of his predecessors. He was not 
destined, however, to prosecute far the reforms he had 
inaugurated, for, on tho Christmas-eve following his arrival 
he died, while at Cochin, after a short illness, and was 


buried in the Franciscan monastery there. In 15o8 his 
body was conveyed to Portugal and entombed m the town 
of Vidigueira, of which ho was count, with all tho pomp and 
honour due to one who had been the king’s representative. 

The important discoveries of Vasco da Gama liad the 
immediate result of enriching Portugal, and raising her to 
one of the foremost places among the nations of Europe, 
and by degrees tho far greater one of hastening the coloni- 
zation and civilization ol tho East by oocning its commerce 
to the great Western powers. 

For Author mfoimaticm the following works maybe* consulted' — 
The Three Voyages of Vasco da (Jama and his Vice royalty, by 
Gaspai Correa (Hakluyt Society); Calcoob (i c., Cahnd), A Dutch 
Nat i alive of tho Third Voyayo oj Vasco da O-uma, nation by some 
unknown seaman oitlie expedition, punted at Antwerp about 150*1, 
lepnntcd m facsimile, villi introduction and translation, by J, 
Plx. Bcijeau, London, 1875 ; Disccncncs of Prince Henry of Vovlagal, 
by It II. Major; The Lusiads of Oamocns; Cooley, J/istoiy of 
Maritime Discovery, Barros, Decades ; Alvaro Vellio, Jlohiro da 
viagcui quo cm descobri'incnto da Indue jido caho do Don Ds/ici anyt 
fez dovi Vasco da Gama cm 1479, the manuscript ol winch is pre- 
served at Coimlna, and a tianslation of which by I'Vnliimnd Beam 
may be* found m li. Cliai ton’s Voyageurs Anemia d Modcnun, ynl. 
in., 1855 ; Castan Leila, Ilkloria do lkmhrimnito da India, (J< umbra, 
1551 (laigely based on Alvaro Velho's MSS. ), G I . ( ). l’\ ) 

GAMALIEL ?>., God is a rewatder, Pa/iaXttJX), 

a Hobrcw proper name, which occurs more than once in 
tho Old Teslameul (Numb. i. 10; ii. 20), is repeatedly 
met with in tho history of later J udaism. Of the persons 
designated by it the most important arc enumerated 
below: — 

1. Gamaliel, or Ilabban Gamliel tho older, as ho is 
invariably called in the Talmud to distinguish him from 
his grandson, Ttahbau Gamaliel or Gamliel of .Tab uoh 
(.Tarnuia), was the son of Prabbi Himoon, and tho grandson 
of Ilabbi Uillol Of his biography little is known beyond 
tho facts that, early in the 1st century, ho lived aniHaught 
in Jerusalem, whore Saul of Tamm was for some time his 
pupil; and that lie was a member of the Sanhedrim, which 
body he successfully counselled to moderation in their 
treatment of tho followers of Jesus. 1 Ho appears to have 
died before the destruction of the city, ^ Tho Talmudists 
speak of him as having enjoyed tho confidence of Gy pros, 
the wife of Agrippu, and as having been president of the 
Sanhedrim during tlio reigns of Tiberius, Caligula, and 
Claudius; but tlio latter representation at least is cer- 
tainly unlmtoricftl, as maybe learned from the New Testa- 
ment and from Josephus, where it is invariably the high 
priest who presides over the council. Gamaliel the elder 
is also represented by Jewish tradition as having in some 
respects modified the provisions of tlui law with respect to 
divorco and marriages of widows, and ns li aving made some 
new arrangements with regard to the calendar; but there 
is reason to believe that in this last statement he has been 
mistaken for Gamaliel of Jalmuh. Tho fact that lie is 
spoken of in the records of Judaism as having been tho 
first of tho soven u rabhnns ” (rabban being a honorific f’ottn 
of the title rabbi) is of itself almost concluhivo ngninsl tho 
Into and otherwise improbable Christian tradition to the 
effect that ho ultimately became a Christian and received 
baptism at the hands of Peter and <)ohn (C/m. Mecog,, L 
G5 ; Photius, cod. 171, p, 199). Compare Ewald, Gmk 
cl T. hr., vi. 256 «<?.; Deronboiirg, ///«/, de Palestine, p. 
239 sqt/.; Hehiiror, NTliche ZnUje&ch., p. 458. 

2. Gamaliel of Jabneh ranks with his grandfather, 
Gamaliel the elder, as one of the seven great rabbans of 
the Talmudists. His father also was named Hi mean. 
On tho death of ltabbi J olmiran hen Zucai, Gamliel 
was chosen to succeed him as head of the famous school 

1 Tho mlit Dins of Tiauv nml others ujutu tlio speech, ns rmmk'd in 
Acts v. 34 39, tlu not n fleet tho general fat n» now stated. 



G A M — G A M 


59 


which had transferred itself to J amnia or Jabnek shortly 
before the destruction of Jerusalem. For a considerable 
period after that event Jabneh became m some sense 
the metropolis of Judaism, and Garuhel, as head of the 
supreme judicial and legislative body which sat there, 
may be said to have been the first nasi or “prince” of the 
rabbinical period, An interesting account of his position 
as legislator will be found m chapter xx. of Derenbourg’s 
Histoire de Palestine. As representing the Jewish nation 
and the Jewish faith, he visited Rome m the autumn of 95 
a.d., and the Talmud abounds with references to the inci- 
dents of that journey Gamliel was the friend of Rabbi 
Aldba, aucl the master of Aquila (the “ Gnkelos ” of the 
Babylonian Talmud). Ho died about 115 a d. (see Ewald, 
Gesch. cl V. Isr , vii. 388) 

3 A third Gamaliel, son of J cliudali-ha-N as i, is men- 
tioned m A both, li. 2, as having specially insisted on the 
necessity of combining with the study of the law some 
active employment in order to the maintenance of a healthy 
moral tone. 

GAMBIA, G AMUR a, Ba Dimma, or Ftjea, an important 
river of Western Africa, which enters the Atlantic about 
13° 50' N. lal. Its sources are in the central plateau of the 
Futa Jallon highlands, a tract of country about 240 miles 
inland, which also contains the head waters of the Senegal, 
the Falcino, the Bio Grande, and some liibutaries of the 
Niger. Flowing almost duo N for the first 200 miles of 
its course, it turns somewhat abruptly to the W., and con- 
tinues in that direction through a country of groat fertility. 
Steamers can proceed up the river as far as Yaba Tenda ; 
the cliauuol remains navigable for boats 300 miles from 
the mouth to the falls of Barraconda; and above the 
falls it is again navigable, as was shown by Governor 
Macdonnell's expedition in 1851, for at least 160 mile3 
farther. The principal affluent is the Neries, which, coming 
from the north, joins tho main stream about 30 or 35 
miles above the falls. At Fnttatenda, a short distance 
below tho falls, the river lias a breadth, even m tho dry 
season, of about 320 feet, with a depth of from. 13 to 20 
foot. In tho rainy season it rises from 20 to 50 feet, and 
tho whole country downwards to tho sea is laid under 
water, and receives a rich alluvial deposit. 

Tho British colony of Gambia comprises a considerable 
territory mainly ou tho loft bank at the mouth of tlio river, 
Elephant’s Island about 100 miles from the sea, and 
Maearlhy’s Island still further inland, Tho whole area 
under British authority is 21 square miles. Tho popula- 
tion in 1851 was stated at 5093, in 1861 at 6939, and in 
J871 at 14,190 (7306 males and 6884 fomalos). In tho 
15 years from 1860 to 1874 the total gross revenue was 
.6268,232, making an annual average of <£17,803; and the 
gross amount of public expenditure in the same period was 
.£255,29], making an annual average of .£17,019, or a 
total surplus ol revenue over expenditure of .£2941. In 
1862, 1863, and 1864 the liabilities exceeded the assets by 
£3638, £4817, and £5492 respectively, but thero is no 
funded debt. The Gambia settlement, which formerly 
cost the imperial revenue from £20,000 to £25,000 per 
annum, now provides for its own defence, — an armed police 
force, rocruilod mainly from the Mahometan tribe of the 
Houma, having been substituted since 1869 for the im- 
perial troops. The parliamentary grant, which had averaged 
about £4200 per annum from 1860 to 1867, was re- 
duced to £1500 in 1868, and finally withdrawn in 1871, 
and all expenses are met by the local revenue. The 
Gambia district was originally united with Sierra Leone 
on the dissolution of tho African Company in 1822; in 
1843 it was mado a separate colony, the first governor 
being Henry Frowd Seagram; in 1868 it was reunited 
to Sierra Leone; and it is now governed by an adminis- 


trator. The capital of the colony is Bathurst, a town on 
the eastern side of St Mary’s Island. 

St Maiy’s Island lies at the mouth "of the uver on the 
south side, close to the mainland, from which it is sepa- 
rated by a stretch of mangrove swamp and a narrow arm of 
the uver called Oyster Creek. It is about 15 miles in 
length by less than a mile m breadth, and consists of a 
slightly elevated plain of sandy soil, which m the diy season 
becomes a bed of hot and shifting dust. There are natur- 
ally nob many trees on the island, though a few cocoa-nuts, 
palms, papaws, willows, bananas, oleanders, and guavas 
manage to maintain apiecarious existence. The Barbados 
pride, however, flourishes luxuriantly (Captain Hewitt). 
Bathurst is on the whole a well-built town, the principal 
material employed being a diity red sandstone coated with 
whitewash. It lies about 12 or 14 feet above the level of 
the river. The market house is built of iron, and the 
market place was planted with trees in 1869. Besides 
the Government house and the barracks, there is a hospital 
founded by General Macclonnell, a court-house, and an 
Episcopal church completed about 1SG9. The population 
of tho town is of a very motley description, including, 
besides the white officials, and traders to tho number of 
about 50, half-castes of all shades, liberated negroes, 
Jolloffs, Barras, and other local tribes. The part of the 
mainland immediately contiguous to St Mary’s is known as 
British Combo, an area of about 6 miles long by from 2 to 
3 miles broad having been secured by treaty with the king 
of Combo in 1853. 

M‘Carthy’s Island lies about 180 or 200 miles above St 
Mary’s It is about 5^ miles in length and 1 m breadth. 
There are two or three " factories,” a considerable trading 
town, peopled partly by liberated Africans, a fort, a Meth- 
odist church, and a schoolhouse. Though this was the last 
spot actually in British possession, it was long understood 
by Gambia traders that they were under British protection 
much farther up tho stream; but, according to the de- 
spatches of Lord Carnarvon m 1877, they must proceed 
at their own risk as soon as they advance beyond British 
territory. St James’s Island, which was tho seat of the 
British factory in tho 18th century, is about 17 miles from 
St Mary’s. It still bears traces of European occupation, 
but is gradually being washed away by the river. 


The chief exports arc ground nuts, wax, hides, ivory, gold t!u«t 
palm oil, and gum arable , hut ci on iIkmj uiu untamed in ipx.inur.ts 
that look ridiculously small when the niuiu.il urhncss of tho 
country through which the Gamlra flow « is coimdeied. Ac tho. 
close of tho 18 th century only two or three ships were employed in 
tho trade ; in 1831) no fewer than 239 merchant vessels visited the 
river j arul in 1871 75 British and 154 foreign vessels entered, with 
a total tonnage of 51,853 tons. During the four rainy months, 
from July to October, the native tiador conveys Ins employer’s nee 
or com up tho river, and receives m exchange the parties o r country 
cloths ; in Novembei be b.ntcis iln“=e same clot'is Irn giound nut-, 
hides, and wax ; and for tho rest of the year, till the rainy season 
comes round again, ho supplies tho natives with anus, powder, rum, 
Madras handkerchiefs, ami other European productions. The 
French traders, however, who are gradually getting a large share of 
the commerce into their bunds, have introduced the custom of 
money transactions, and the innovation is well leceived by tho 
natives. , 

Tlio trade in ground nuts is of comparatively recent development 
Iu 1836 tho value oxported was only £838 ; m 1837 it reached 
£8053, and in 1840 no less than £16,209 In 1860 the value v as 
£79,611, and in 1861 £101,060. The average quantity between 
1850 and i860 was 11,196 tons, between 1870 and 1877 it was 14,000 
tons The supply is greatly affected by the political state of the 
country in which the nuts are giown Most of the necessary tillage 
is pen formed by the tribe of the Sera-Woullis, who come down from 
tho interior m groat numbers, and return home when they have 
earned what they desire. The Trench markets are the principal 
destination of the nuts. American traders deal mainly m hides, 
horns, and beeswax ; and the honey is chiefly purchased for the 
German market The Roman Catholics maintain a mission and a 
small convent in the Gambia, and the Wesley ans have long, had a 
number of stations. The latter have done great service to education 
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in the colony, — their 10 schools, as far hack as 1860, being attended 
by 1273 scholars It was not till 1869 that, even at Bathmst, 
a Government school was established ; but there are now several 
schools m connexion with the Episcopal church The Roman 
Catholics began the election ot a large sclioolhonse m 1873. 

The Gambia was visited by the Caithagmian explore! Hanno, 
and it became eaily known to the Poitugucse discoverers; but it 
was not till 1618 that English traders began to tnm their atten- 
tion to this quarter. In that year a company was fonned for the 
exploiation ot the river Richard Thompson was sent out in the 
“Oatheimo,” and succeeded m x cocking Kassan, a Portuguese tiadmg 
town, but ho never letiuncd, and Ins fate is not known Two years 
afterwards, Riehaul Jobson advanced beyond tlicfalls of Barraconda , 
and he was followed, about 40 yeais later, by Vermuyden, a Dutch 
merchant In 1723 Captain Stibbs was sent out by the African 
Company to veufy Veunuydon’a reports of gold ; ho proceeded 60 
miles above the falls The treaty of Versailles in 1783 assigned 
the right of trade in the Gambia to Britain, reserving the single 
poit ot Albreda for the Ereneli , while at the same tune it assigned 
the Senegal to Prance, and reserved the port of Portendic for tho 
British. By tho tiouty of Pans in 1851 this arrangement was 
re-established, and it remained in force till 1S57> when an exchange 
of possessions was effected, and the Gambia became a purely British 
nver In 1870 thero was a proposal to transfer tho colony to the 
Ereneli , but it led to nothing more than a voluminous diplomatic 
oonvspondeneo. 

See Astloy’a Collection, vol ii. ; R. R. Madden’s Report to the 
Government m 1841 ; T. E Poolo, Life in Sierra Leone anil the 
Gambia, 1850, L. Borol, Voyage A la Gamble, 1865, and tho Parlia- 
mentary Papei s relating to Her Majesty’s Colonial Possessions. 

GAMBIER, Gambir, or Pale Catechu. See Catechu. 

GAMBIER, James, Baron (1756-1833), English ad- 
miral, was horn on the 13tli October 1756, at the Bahamas, 
of which his father, John Gambiet, was at that time lieu- 
tenant-governor. Ho entered the navy in 1767 as a mid- 
shipman on board the “ Yarmouth,” uucler the command of 
his uncle, and, ins family interest obtaining foi lum rapid 
promotion, he was raised in 1778 to tho rank of post- 
captam, and appointed to the “ Raleigh,” a lino 32-gun 
frigate. At tho peace of 1783 ho was placed on half pay; 
but, on tho outbreak of the war of the French Revolution, 
ho was appointed to the command of tho 7 4-gun ship 
“Defence,” under Lord Howe; and in her lio had an 
honourable share in tho action off Ushant, on tho 1st 
Juno 1794-. In recognition of his services on this occa- 
sion, Captaiu Gambler received tho gold medal, and was 
made a colonel of marines; tho following year ho was 
advanced to the rank of roai-admiral, and appointed ono 
of the lords of the Admiralty, In this office lio continued 
for six years, till, m February 1801, he, a vico-admiral of 
1799, hoisted his flag onboard tho “ Neptune,” of 98 guns, 
as third in command of tho Channel Fleet uudor Admiral 
Cornwallis, whore, however, ho romained for but a year, 
when he was appointed governor of Newfoundland and 
c >mmandor-in-c)nof of tho ships on that station. In May 
1801 ho returned to tho Admiralty, and, with a short inter- 
mission in 1806, continued there during the naval adminis- 
tration of Lord Melville, of 1ns uuclo, Lord Barham, ami 
of Lord Mulgravo. In November 1805 ho was raised to 
the rank of admiral; and in the summer of 1807, whilst 
still a lord of the Admiralty, he was appointed to tho com- 
mand of the fleet ordorod to tho Baltic, which, in concert 
witli the army under Lord Oathcart, roducod Copenhagen, 
aud euforcod tho surrender of the Danish navy, consisting of 
nineteen ships of the lino, besides frigates, sloops, gunboats, 
and naval stores. This sorvico was considered by the 
Government as worthy of special acknowledgment; tho 
naval and military commanders, officers, seamen, and 
soldiers received llio thanks of both Houses of Parliament, 
and AdiniraKkmbier was rewarded with a peerage. 

In the spring of tho following year he gave up his seat 
at tho Admiralty on being appointed to the command of 
tho Channel Fleet; and in that capacity ho witnessed tho 
partial, and piovoubed tho total, destruction of tho French 
fleet in Basque Roads, on the 12th April 1809. It is in 
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connexion with this event, which might have been as 
memorable in the history of the British navy as it is m the 
life of Lord Duudonald (see Dundonald), that Lord 
Gambier's name is now best known. A coutt-martial, 
assembled by oulor of a friendly Admiralty, and presided 
over by a warm partisan, “ most honourably acquitted ” him 
on the charge “that, on the 12th April, the enemy’s ships 
being then on fire, and the signal having been made that 
they could be destroyed, he did, foi a considerable time, 
neglect or delay taluug effectual measures for destroying 
them,” but this decision was m reality nothing more than 
a paity statement of the fact that a commandor-in-oluof, a 
suppoiter of the Government, is not to be condemned or 
broken for not being a person of brilliant genius or daunt- 
less resolution. No ono now doubts that the French fleet 
should have been reduced to ashes, and might have been, 
had Lord Gambier had the talents, the energy, or the 
experience of many of his juniors. He continued to hold 
the command of the Channel Fleet for tho full period of 
three years, at the end of which tune — m 1811 — he was 
superseded. In 1814 he acted m a civil capacity as chief 
commissioner for negotiating a tieaty of peace with the 
United States; for his exertions in which business, lie 
was honoured witli tho Grand (Jioss of the Bath. In 
1830 he was raised to the lugh rauk of admiral of tho fleet, 
and lie died 19th April 1833. 

Although lie had tho good fortune to attain tho very 
highest service rank, Lord Gambler is assuredly not one of 
those admirals whose memory tho British navy treasures or 
idolizes. His predilection was for a life on shoro ; and 
duung the great war ho so utilized liis family interest that 
lie remained for nearly half tho time a member of the 
Admiralty. And whether afloat or ashore, he had neither 
the genius nor tho streugth of mind fitted for high command 
or high offico. Personally lie was a man of earnest, almost 
morbid, religious principle, and of undoubted courage ; but 
tlie administration of tho Admiralty lias seldom given rise 
to such flagrant scandals as during the time when Lord 
Gambier was a member of it ; and through tho whole war, 
tho self-esteem of the navy suffered no such wound as during 
Lind Gambler’s command in the Bay of Biscay. 

Tim so-i'iilli'il Memorials, Personal and Historical, of Admiral 
Lord Gambier, by Duly Cliuitcrten (1861), lias no historical value. 
Tim life of Bold Gambier is to be read in Marshall's Jloi/al JS'avid 
Jliatjrayhij , iu Rnlfe's Karal Jlioijrajdnj, m Lord Dundontild's 
Auiohimjmphu of a Seaman, m the Minutes of the Courts-Martial, 
ami m tlio general history of the period. 

GAMBOGE, tho drug ( Uanbmjia, a gum-rcsin procured 
InnwGarciiua Morelia, Desrous., var. prilii'cllu/u, a diu'cums- 
tree with leathery, laurel-like leaves, small yellow flowers, 
and usually square-shaped and four-seeded fruit (sets U» 
Jamie, Pkarm. Journ 3d ser., vol, iv. p, 802), a member of 
the natural order Quit if mr, and indigenous to Cumboja, 
(seo Cambodia, vol. iv. p. 725), aud parts of Hiam and of 
tho south of Cochin China, formerly comprised in Gum- 
bojan territory. Tho juice, which when hardened con- 
stitutes gamboge, is coutuinod in tho bark of the tiue, 
chiefly in numerous ducts in its middle layer, and from this 
it is procured by making incisions, bamboo joints being 
placed to receive it as it exudes. Gamboge occurs in, 
commerce in cylindrical pieces, known as pipe or roll 
gamboge, and also, usually of inferior quality, in cuko* 
or amorphous masses. It is of a dirty orange exter 
nally ; is hard and brittle, breaks with a conchoithil and 
reddish-yellow, glistening fracture, and affords a brilliant 
yellow i ovvcler ; is odourless, and has a taste at first slight, 
but subsequently acrid ; forms with water an emulsion ; 
and consists of from 20 to 25 per cent, of gum soluble in 
water, and from 70 to 75 percent, of a resin, f/nmlm/ic arid, 
soluble in alcohol and other, and, according to Julmslun, 
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of the formula 030112304 , together with moisture about 5 
per cent., and a trace of ligneous fibre. Its commonest 
adulterations are rice-dour and pulverized bark. Some 
•quantity of gamboge is shipped from Karnpot in Camboja, 
but the principal places of export are Bangkok m Siam, and 
Sugon m Cochin China Gamboge is a powerful liydra- 
gogue puigative, less drastic only than elateuumand cioton 
oil. Like aloes, it appears to exeit its chief influence on 
the lower bowel (Brit, and For Med.-Clnr. Rev., 1 , 1853, 
p 128), and in combination with compound coloeynth pill 
it has been recommended by Dr Symonds as one of the 
most efficient purgatives 111 toipoi of the colon. The 
researches of Cluistison, Pabo, and Daraszkiewicz go to 
prove that gambogic acid alone is less cathartic than the ! 
same weight of gamboge ; according to the last-meutioned 
experimenter and Scliaur, thcpiesence of bile in theinbestiues 
is requisite for the development of its acliou. In cerebral 
affections, as apoplexy, when great debility is not present, 
gamboge has proved to be a valuable counter-irritant 
purgative It is sometimes employed as an anthelmintic, 
but appears to be devoid of any specific influence on 
enlozoa. Borne authorities regard it as decidedly diuretic 
in action. J3y Cliristison and others it has been found 
highly serviceable 111 dropsy. Aboille (quoted 111 Brit, and 
For. Med.-Chir. Rev. ,1853, ii. p. 279) administered it for that 
disease, in alcoholic solution, m divided doses of C grains per 
them, increased by 2 grains daily, and given two hours prior 
or subsequent to meals. With the relief of the diopsy ho 
observed that thopaliont’s toleration of these large quantities 
ceased. As gamboge is apt to occasion vomiting and grip- 
ing, it is usually administered in combination with milder 
remedies. It is an ingredient of the pilnla cambor/ue com- 
posita of pharmacy. In overdoses it acts as an acrid poison 
provoking violent emesis and catluusis, and abdominal 
pain, coldness of the extremities, and ulceration and morti- 
fication of the intestines, eventuating m death. Gamboge 
is used as a pigment, and as a eolouiing matter for 
varnishes. It appears to havo been first brought into 
Europe by merchants from the East, at the close of tlio 
IGUi century. Bontius, writiug in tlio year 1G5R, mentions 
it uudor the name of t/uUa<jntwit, a word derived by Host 
from the Malay f/utdh, gum, and Javanese J/mu, medicinal. 
By the Chinese gamboge (ianrphmutt/ mid sliUt-hmny) is 
understood to bo “ sorpent-bezoar,” a substance vomited up 
by serpents, or the product of a species of ratan, analogous 
to the tabasheer of the bamboo (F. P. Smith, Govt rib. io- 
wards the Mat, ii led. . . of China , 1871). Varieties of 
gambogo are yielded by Garcinia Morelia, Desrous., a 
native of S, India aud Ceylon, and by the Indian spocies 
G, pidona , lloxb,, aud (J, travaneormt, Beddomo. 

Hep (’hristisou, “Ohs. 011 a new variety of Gamboge ftom 
Mysore,” Phnrm. Jonrn,, hit, i. \ol, vi. pp. (10 69, ami “On 
the (liunliogi) Tm* of 8mm,” ib., vol. x. p, 235; J<\ Mason, “On 
the Gamboge of llm Tonawrim Brovin cph,” ib., vol, vii. p. 3D8 ; 
I’mnm, Mattna J folic/,, \ol ii pt. ii. ; 1), Ilanlmry, “On tlio 
Species of t/mnnin w3iu*h nllunls Gamboge, in Siam," Trans. Linn, 
tint', , xxiv , 186 1, i87-‘l')0 K J. "Wining, M»n of P,<trt. Tim n- 
pcuhrs, 3d ed , 1871 ; J. L. tie Lnnessnn, “Emile Mir le Genie 
(Jaieima (CliirtiiieiH’h) cL Mir l’Ougme el les Broprnhts ilu la Otivmic 
(JnLLe," Cull dm 7 lines SPiUmucs A In Fnrullc de Midrrmc dt Pens, 
1S7‘2, vol x . No (13, Fhu'kigei and llanluwy, Phat macaympluu , 
1871; 11. G. Wood, A Ticatisc on Thentpci'lics, 1&7 1; B'-ntliy ai.»l 
Trimen, Medicinal Plants, pi. xxx., pi. S3, 

GAME LAWS. This expression is applied in England 
to a series of statutes of modern date, establishing a peculiar 
kiud of property in wild animals These statutes, it is 
well known, are regarded with great dislike by a large and 
important section of tlio people — partly on account of their 
alleged injurious economic effects, and partly on account of 
their harsh and exceptional character. It will be well to 
state first the principles of the common law, and then to 
show how far they have been superseded by recent legislation. 
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By the very natuie of the case, wild animals cannot be 
made the subject of that absolute kind of ownership which 
is generally signified by the term property. The substan- 
tial basis of the law of property is physical possession, the 
actual power of dealing with things as we see fit, and we 
can have no such power over animals in a state of natuie. 
Accordingly, the common law recognized nothing like pro- 
perty m wild animals, until they had, as it were, been re- 
duced into possession. Wild animals reclaimed or confined 
become property, but the moment they escape from con- 
finement the pioperty is gone, and the rights of the owner 
are lost. Even bees, which might well be described as 
domesticated and not wild animals, do not become pioperty 
until they are hived. “ Though a swarm liglits 011 any 
tree,” says Bracton, “I have no more property therein than 
I have in the birds which make their nests thereon.” The 
owner of a confined animal which escapes does indeed retain 
lus property while he is in pursuit of the fugitive , 1 e., no 
other person can, in the meantime, establish a right of pro- 
perty against him by capturing the animal, just as a swaun 
of bees “which fly from and out of my hive aie muie so 
long as I can keep them in sight, and have power to pursue 
them.’’ Again, the law recognized a right in wild animals 
propter impotentium, i e., when they weie young and unable 
to move from place to place With, these exceptions wild 
animals were res mtllius, capable of being made the pro- 
perty of any person reducing them into possession A prior 
right to acquire property in such animals was, however, 
allowed to the owner (or occupier) of the soil. Thus ib is 
said that “ if A starts a hare in tlio ground of B, and hunts 
it and kills it there, the property continues all the while 
in B.” B is said to have a right of property in the wild 
animals on his land rations soli But “ if A starts a hare 
on the ground of B, and hunts it into the ground of C and 
kills it there, the property is m A, and not in B or 0 ” 
That is to say, the so-called propoity m wild animals rations 
soli consists in this, that if one of them is started and killed 
by a trespasser it belongs to the owner (or occupier) of the 
soil. If tlio animal goes to auollier man’s land Hus 
inchoato right is transferred to the other man. Aud the 
iuclioato right of the owner becomes an actual right of pro- 
perty only when the animal is both started aud killed by 
the trespasser on the same man’s land. Such right as tlio 
owner has belongs to the occupier when the land is given 
without rosorvo to a tenant tor a term. 

These principles, it will be observed, apply to all wild 
animals, and no distinction is made between game and other 
animals. The laws of the forest, however, established in 
derogation of tlio common law a different kind of property 
in certain classes of wild animals, For an account of these 
seo Forest Law (vol. ix. p. 408). The forest code affected 
definite districts of the country, and the right winch they 
protected was tlio exclusive right of hunting the animals of 
the forest within those districts. 

The game law's as above defined have virtually taken the 
place of the forest laws. The latter protected the privilege 
of the kiug and his favourites to hunt certain animals m 
certain districts ; tliofonnor have extended and protected 
tlio right of an owner of the sod to the chase of certain ani- 
mals on his own estate. The means adopted have been to 
make trespass (in itself only a civil wrong) a criminal offence 
punishable with great severity, and to restrict, by a system of 
licences, the right as well of killing as of selling game, The 
principal Acts are 1 & 2 William IV. c. 32 (the Game Act), 
9 Geo. IT. c, 69 (the Flight Poaching Act), 23_& 24 Yict. 
c. 90 (Game Licences Act), and the Hares Killing Act, 11 
& 12 Yict. c 29. The Game Act repeals a large number 
of statutes on the subject, most of them passed in the 18th 
century. Game is defined to include “hares, pheasants, 
partridges, grouse, heath or moor game, black game, and 
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bustards/' and the same definition is found m tlie Night 
Poaching Act. A close time is fixed for certain birds of 
game: — for partridges from 1st February to 1st September; 
pheasants, 1st February to 1st October, black game, 10th 
December to 20th August ; grouse, 10th December to 12th 
August , bustard, 1st March to 1st September ; and the 
possession of such game after 10 days in dealers, and 40 
clays in other persons, from the expiration of the season is 
made illegal. The Act makes no difference in the effect of 
a game certificate (uow “ game licence 11 ) ; that is to say, 
the licence authorizes the holder to kill game, subject to 
the law of trespass as modified by this Act. A temporary 
section reversed, as to all existing leases, the presump- 
tion of law that the game, unless specially reserved, be- 
longs to the tenant; but the pi ©sumption remains as to 
all future leases. But when the game lias been reserved to 
the landlord, or any assignee of Ins, then the occupier shall 
be punished for killing it, or for authorizing any other 
poison to do so This section no doubt was reudered 
necessary by the fact that the law of trespass, which is the 
pivot of the Game Act, could not ho made to include tho 
case of a farmer shooting game on his own ground ; but it 
is open to the remark tliafcm effect it convoits a mere broach 
of contract into a crimo. Persons holding gamo certificates 
(licences) may sell game to persons licensed to deal therein. 
Various sections of the Act define the penalties to which 
persons killing or selling gamo without a licence shall bo 
subject, and it should bo noticed that it is a punishable 
offence oven to buy gamo except from a licensed dealer. 

The soction relating to trespass (§ 30 of tho Game Act) 
enacts that, “if any person whatsoever shall commit any 
trespass by entering or being m the day time upon any 
land in search or pursuit of game, or woodcocks, snipes, 
quails, landrails, or conies/ such person shall, on conviction 
thereof before a justice of tho peace, forfeit and pay such 
sum of money, not exceeding two pounds, as to tho justice 
shall seem meet, together with tho costs of the conviction/ 1 
aud that if any persons, to the number of fivo or more 
together, shall commit any trespass by entering or being in 
tho day time upon any land in search of or pursuit of game 
or woodcocks, &c, “ oacli shall, on conviction, forfeit a sum 
not exceeding fivo pounds. The leave of tho occupier shall 
bo no defence when the game belongs to tho landlord or 
other persons ; and by § 31, trespassers in pursuit of game, 
&o., may be required to loavo the land, to tell their names 
and abodes, and if they refuse may bo arrested. The owner 
of the right of shooting may take from them any game 
found in their possession. The sections against trespassers, 
however, do not include any person hunting or coursing 
upon any laud with hounds or greyhounds.” This act 
applies only to England. 

Tho Poaching Acts aro still more severe, Tho Night 
Poaching Act enacts that, “ if any person shall, aftor tho 
passing of this Act, by night unlawfully tako or destroy any 
gamo or rabbits in any laud, whether open or on closed, or 
shall by night unlawfully enter or bo on any land, whether 
opon or enclosed, with any gun, not, engine, or other instru- 
ment for tho purpose of destroying gamo, such offender 
shall, upon conviction thereof before two justices of tho 
peace, he committed for tho first offence to tho common gaol 
or house of correction for any period not exceeding three 
calendar months, thoro to bo kept to hard labour, and at 
tho expiration of such period shall find sureties 11 for his not 
so offending again. For a second offenco tho punishment 
is six months with hard labour, &c,, with one year’s further 
imprisonment in default of sureties; a third offenco is a 
misdemeanour, and tho punishment is penal servitude for 

1 Those imimaK although not indmlud in tho htntut»ry definition 
of gam <«, are by this scutum partially adnnttwl to tho hemettt of the 
Act. 


not more than seven years, or imprisonment for not more 
than two years. A later Act, 7 & 8 Vicb. c. 29, §1, applies 
tho penalties to the unlawful taking or destroying game on 
a highway by night. “ Night 11 is declared to commence at 
the expiration of the fiist hour after sunset and to conclude 
at the beginning of the last hour before sunrise. Finally, 
the Poaching Prevention Act (25 & 2G Yict. c. 114) gives 
power to a constable, “ on any highway, street, or public 
place, to search any person whom ho may have good cause 
to suspect of coming from any land where lie shall have 
been unlawfully in search or pursuit of game, or any per- 
sons aiding or abetting such person, and having m Ins 
possession any game unlawfully obtained, or any gun, part 
of gun, or nets or engines used for the lulling or taking 
game ; and also to stop and search any cart or other con- 
veyance in or upon which such constable or peace officer 
shall have good cause to suspect that any such game, or any 
such article or thing, is being carried by any such person.” 
If any such tluug be found the constable is to detain it, 
and apply fur a summons against tho offender, summoning 
him to appear before two justices, where, on coiruotion, he 
may bo fined not more than A 5, and shall forfeit tho gamo, 
guns, &c., found in his possession. This Act is available 
by night as well as day. It should be noted m all cast's 
whore the unlawful taking or destroying of game is men- 
tioned, that such taking is made unlawful only by tho pro- 
visions of tho Acts relating to certificates, or by Iho law 
relating to trespass A person provided with a cei tiiicute 
can still kill game where lie pleases, unless ho commits tt 
trespass — the only exception being that of the tenant whose 
landlord lias reserved ilic gamo in his lands. Tims it may 
bo inferred that a poacher provided with a certificate could 
not bo brought within the limits of the Act relating to 
poaching on highways. 

Game certificates aro now regulated by 23 & 24 Viet, e, 1)0. 
Rodion 4 enacts that “ any person, before he shall in (treat 
Britain tako, kill, or pursue, or aid or assist in any manner 
in the taking, lulling, or pursuing, by any means whatever, 
or use any dog, gun, neb, or other engine for the purpose of 
taking, killing, or pursuing any game, or any woodcock, 
uttipo, quail, landrail, or any coney, or any door, .shall tako 
out a proper licence to kill game under this Act ” - subject 
to a penalty of .£20. Thoro are, however, certain e,\eep 
turns and exemptions, Ah to licences to deal in game, any 
person who shall have obtained a licence to deal in gamo 
from tho justices of the peace under tho provisions of 1 it 
2 Will. iV. c. 32, aud 2 it 3 Viet. c. 35, shall annually and 
during the continuance of such licence, and before ho shall 
ho empowered to deal in gaum under such licence, obtain a 
further licence to deal in game under this Act, and only 
thoHO who have obtained licence from the justices shall bo 
licensed under the Act, i c., by the Inland Hcvenue. By 
11 it 12 Viet, c. 29 any occupier or owner having Urn right 
of killing game may, by himself or by any person author- 
ized by him in writing, kill hares without paying duly or 
taking out licence. 

Most of tho Acts cited above apply to Scotland as welt 
as England, and when they do not there are special 
onactmonts for Scotland having substantia] ly the same 
effect. The more important statutes specially affecting 
HeoLland are tho 13 Geo. TIT. e. 54, which fixes a close 
time for killing, selling, buying, fire,, muirfowl, heath fowl, 
partridge, and pheasant ; the 2 As 3 Will. IV. c. 08 (the Tres- 
pass Act) ; tho 11 ib 12 Viet. c. 30 (Hares Killing Act) ; 
and tho 40 & 41 Yict. c. 28. The last is to some extent u 
departure from the general policy of tho game laws, being 
an attempt to provide compensation to tenants for damage 
caused by gamo. In effect it will be found to belong to the 
class of “ permissive M statutes, Tho import tut section B 
tho 4 th 
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“Where, under any lease made subsequently to the commence- 
ment of tins Act, 01 wheie, by piesumption of common law, upon 
any land occupied under a lease made subsequently to tlie com- 
mencement of tins Act, the lessor shall reserve or retain the sole 
light of hunting, killing, or taking labbits, haies, or other game, 
or any of them, the lessee shall be entitled to compensation for the 
damage done to Ins ciops in each year by the rabbits and hares, or 
other game, to which the lessor may have leseived or letamed the 
•whole light, m excess of such sum as may have been set foith in 
the lcrwe a-> the amount of annual damage for which it is agreed no 
compm-aLon -shall be due, and .f no aimh sum shall be set forth, 
then in excess of tlie sum of forty shillings ” 

Scotch law, differing in this respect from English law, 
inf eis that, when the lease contains no stipulations as to 
game, the landlord reserves the right of killing game to 
himself, The Act contains provisions for settling claims of 
damage either by ai bitiation or by action at law. Leases 
made before the Act are not to be affected thereby. The 
old Act of 1621, “aneut hunting and baulking, ” is cited in 
the schedule of iho last-mentioned Act ; it “ ordames that 
no naan hunt nor haulk at any time hereafter who hath not 
a plough of land in heritage, under the pam of £100." It 
is, of course, practically obsolete. (e. is,.) 

GAMES. The public games of Greece and Home were 
athletic contests and spectacles of various kinds, generally 
connected with and forming part of a religious observance. 
Probably no institution exorcised a greater influence in mould- 
ing the national character, and producing that nniquo typo 
of physical and intellectual beauty which we see reflected m 
Greek art and literature, than the public contests of Greece. 
For them each youth was trained in tho gymnasium, they 
wore the central mart whither poet, artist, and merchant 
each brought his wares, and the common ground of 
union for every member of tlie Hellenic raco. It is to 
Greece then that wo must look for the earliest form and 
the fullest development of ancient games, and wo propose 
in tho present article to treat principally of tho Greek 
dywj'es. The shows of tho Homan circus and amphitheatre 
wore at best a shadow, and in tlie later days of tlie empire 
a travesty, of tho Olympia and Pythia, and require only 
a cursory notice. “ Oomiptio optimi fit pcssuna." Prom 
tho noblest spectacle m tho world, the Greek Olympia, tho 
downward course of public games can bo traced, till wo 
reach the ignobiost, tho Homan amphitheatre, of whoso 
horrors wo may still form a faint picture from its last sur- 
vival, the Spanish bull-fight. 

Tho earliest games of which wo havo any record are those 
at tho funeral of Putroclus, which form the subject of the 
twenty third Tliad. They aro noticeable both os showing 
that tlie belief that tho dead would bo appeased or gratified 
by tho same exhibitions which pleased them in life was a 
common heritage of Greeks and Homans from their Aryan 
progenitors, and as already including all tho distinctive 
competitions which wo find ail historical Limes, — the chariot- 
race, aroliory, boxing, wrestling, and putling the weight. 
Each of tho great Grecian games was held near somo sbrme 
or consecrated spot, and is connected by myth or legend 
with somo hero, demigod, or local deity. 

Tho Olympian games were the earliest, and to tho last they 
remained the most eelohrated of the four national festivals. 
Olympia was a naturally enclosed spot in the rich plain of 
Elis, bounded on tho N. by tho rooky heights of Kronos, 
and on tho iS. and W. by the Alpheus and its tributary 
the Kladeun, There was the grove of Altis, in which were 
ranged the statues of the victorious athletes, and the temple 
of Olympian Zous with the chryselephantine statue of the 
god, tlio masterpiece of Phidias. There Hercules (so ran the 
legend which Pindar has introduced in one of his finest odes), 
when lie had conquered Elis and slain its king Augeas, conse- 
crated a tcmcnos and instituted games in honour of his vic- 
tory. A lator legend, which probably embodies historical 
fact, tells how, when Greece was torn by dissensions and 
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ravaged by pestilence, Iphifcus inquired of the oracle foi help, 
and was bidden restore the games which had fallen into de- 
suetude , and there was m the time of Pausanias, suspended 
m the temple of Hera at Olympia, a bronze disk whsreon 
were inscribed, with the regulations of the games, the names 
of Iphitus and Lycurgus From this we may safely infer 
that the games were a primitive observance of the Eleians 
and Pisans, and first acquired their celebrity from the 
powerful concurrence of Sparta. In 776 b.c the Eleians 
engraved the name of their countryman Coroebus as victoi 
m the foot race, and thenceforward we have an almost un- 
broken list of the victors m each succeeding Olympiad or 
fourth recurrent year. Eor the next fifty years no names 
occur but those of Eleians or their next neighbours. After 
720 b.c we find Corinthians and Megareans, and later still 
Athenians and extia-Peloponuesians. Thus what at first 
was nothing more than a village bout became a bond of 
union for all the branches of the Doiic race, and grew m 
time to be the high feast to which every Greek gathered, 
from the mountani fastnesses of Thessaly to the remotest 
colonics of Gyrene and Marseilles. It survived even the 
extinction of Greek liberty, and had nearly completed twelve 
centuries when it was abolished by the decree of the 
Christian emperor Theodosius, m the tenth year of his reign 
The last Olympiau victor was a Romanized Armenian named 
Varastad. 

Let us attempt to call up the scone which Oljmpia 
m [its palmy days must have presented as the great 
festival approached. Heralds had proclaimed throughout 
Greece tho truce of God, which put a stop to all warfare, 
and ensured to all a safe conduct during the sacred month. 
So religiously was this observed that the Spartans chose to 
risk the liberties of Greece, when tlie Persians were at tlie 
gates of Pylai, rather than march during the holy clays. 
Those white tents winch stand out against tlie sombre grey 
of tho olivo groves belong to tho Hellanodicro, or ten judges 
of tho games, chosen one* for each tribe of the Eleians. 
They havo been bore already ten months, receiving instruc- 
tion in their duties. All, too, or most of tho athletes must 
have arrived, for they have been undergoing tho indispens- 
able training m bite gymnasium of tho Altis. But along 
tho “holy road” from the town of Elis there aro crowding 
a motley throng. Conspicuous in the long train of pleasure- 
seekers are tho Octupoi or sacrecl deputies, clad in their robes 
of office, and bearing with thorn in their carriages of state 
offerings to the shrine of tho god. N or is there any lack 
of distinguished visitors. It may bo Alcibiades, who, they 
say, has entered no less than seven chariots ; or Gorgias, 
who lias writton a famous hriBa$ts for the occasion ; or the 
sopliist Hippias, who boasts that all he bears about him, 
from the sandals on his foot to the dithyrambs he carries in 
his hand, are his own manufacture ; or Action, who will 
exhibit his picture of tlie Marriage of Alexander and 
Roxana — the picture which gained him no loss a prize than 
tli 8 daughter of the Hellanodicos Praxonides; or, in an 
earlier age, the poet-laureate of the Olympians, Pindar 
himself. Lastly, as at the mediaeval tournament, there 
arc “store of ladies whose bright eyes rain influence;” 
matrons, indeed, are excluded on pain of death, but 
maidens, in accordance with Spartan manners, are admitted 
to the show. 

At daybreak tho athletes presented themselves in the 
Bouleuterion, where the presidents were sitting, and proved 
by witnesses that they were of pure Hellenic descent, and 
had no stain, religious or civil, on their character. Laying 
their hands on the bleeding victim, they swore that they 
had duly qualified themselves by ten months' continuous 
training in the gymnasium, and that they would nee no 
fraud or guile in the sacred contests. Thence they pro- 
ceeded to the stadium, where they stripped fro the skin and 
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anointed themselves. A herald proclaimed — “Let the 
runners put their feet to the hue/’ and called on the 
spectators to challenge any disqualified by blood or 
character. If no objection was made, they were started by 
the note of the ti urn pet, running m heats of four, ranged 
m the places assigned them by lot. The presidents seated 
near the goal adjudged the victory. The footrace was only 
one of twenty-four Olympian contests which Pausamas 
enumerates, though we must not suppose that these were 
all exhibited at any one festival. Till the 77th Olympiad 
all was concluded m one day, but aftei wards the feast was 
extended to five. The order of the games is for the most 
part a matter of conjecture, but, roughly speaking, the 
histoncal order of tlieir institution was followed. We will 
now describe m this order the most important. 

(1.) The foot-race. For the first 13 Olympiads the 
Spo/tos, or single lap of the stadium, which was 200 yards 
long, was the only contest. The ZlavXo s, in which the 
course was traversed twice, was added in the 14tli Olympiad, 
and in the 15th the SdAtyoj, or long race, of 7, 12, or, 
according to the highest computation, 21 laps, over 3 miles 
m length. We are told that the Spartan Ladas, after 
winning this race, dropped down dead at the goal. There 
was also, for a short tune, a race in heavy armour, winch 
Plato highly commends as a preparation for active service. 
(2.) Wrestling was introduced in tho 18th Olympiad. The 
importance attached to this oxciciso is shown by tho very 
word palaestra, anrl Plutarch calls it the most artistic and 
cunning of athletic games. The practice differed little from 
that of modern times, save that tho wrestler's limbs were 
anointed with oil and sprinkled with sand. Tho third 
throw, which decided the victory, passed into a proverb, 
and struggling on tho ground, such as we seem tho famous 
statue at Florence, was not allowed, at least at the Olympia. 
(3.) In the same year was introduced tho irivTaOXov, a com- 
bination of the five games enumerated in tho well-known 
pontamoter ascribed to Simonides : — 

&\jx a, nrotiwitelriv, $l<ricov, &corTU, ircUijj/ 

Only the first of theso calls for any comment. Tho only 
leap practised seems to luvo been the long jump. The 
leapors inci eased tlieir momentum by means of aXrrjpes or 
dumb-bells, which they swung in tho act of leaping. By 
the help of them, and of the spring-board, enormous dis- 
tances were covered, though the leap of 55 fool with which 
Phayllus is credited is simply incredible. It is disputed 
whether a victory m all live contests, or in three at least, 
was ret] nil od to win the irivTadXov. (•]■.) Maxing was 
added in the 23d Olympiad. Tho rules wore much 
the same as those of the modern ring, except that tho 
boxer’s fists and wrists wore armed with straps of leather. 
The force of the blow was thereby increased ; but no arm 
so terrible as tho costus of tho Homans can over have 
been admitted in Greek contests, seoiug that the death 
of an antagonist not only disqualified a combatant, but was 
severely punished. In tlic pancratium, a combination of 
wrestling and boxing, tho use of those straps, and oven of 
the clenched fist, was disallowed. (5.) Tho churioto'aca 
had its origin in the 23d Olympiad. It was hold in the 
hippodrome, a raco-courso 1200 foot long by 400 broad, laid 
out on the left side of the hill of Krone, s. The wholo 
circuit had to bo traversed twelve times. In the centre near 
tho further end was tho pillar or goal (tho spina of the 
Romans), round which tho chariots had to turn, “ To shun 
tho goal with rapid wheels ” has boon woll soloctod by 
Milton as tho most graphic feature of the Olympian games. 
Ho dangerous indeed was the manoeuvre that, according to 
Pnusanifts, a mysterious horror attached to the spot, and 
horsos when they passed it would start in terror without 
visible cause, upsetting tho chariot and wounding the driver. 


The number of chariots that might appear on the course at 
once is uncertain. Pindar ifPyth , v. 46) praises Arcesilaus 
of Cyrene for having brought off Ins chanot uninjured in a 
contest where no fewer than forty took pait. The large 
outlay involved excluded all but rich competitors, and 
even kings and tyrants eageily contested the palm Thus 
in the list of victors we find the names of Cylou, the 
would-be tyiant of Athens, Pausauias the Spartan king, 
Aiclielaus of Macedon, Gelon and Iliero of Syiacuso, and 
Theion of Agrigentum Chanot-raees with mules, with 
mares, with two horses iu place of four, were successively 
introduced, but none of these present any special interest. 
Races on horseback date fiom the 33d Olympiad As the 
course was the same, success must have depended on skill 
as much as on swiftness. Lastly, there were athletic con- 
tests of the same description for boys, and a competition of 
heralds and tiumpetois, introduced m the 93d Olympiad, 
The prizes were at fiist, as m tlio llomoiic times, of some 
intrinsic value, but after the 0th Olympiad the only prize 
for each contest was a garland of wild olive, which was cut 
with a golden sickle fiom the kallislcplianos, the sacred tree 
brought by Hercules “from the dark fountains of Inter in 
the laud of the Hyperboreans, to be a shelter common to 
all men and a crown of noble deeds” (Pindar, Ol., iii. 18). 
Greek writois from Herodotus to Plutarch dwoll with com- 
placency on the magnanimity of a race wire cared for no- 
thing but honour and were content to struggle for a oomip 
tible crown. But though the Greek games present in Lius 
respect a favourable contrast to tho greed and gambling of 
tho modern iaco-cour.se, yet to represent mou like Milon and 
Damoxenus as actuated by pure love of glory is a pleasing 
fiction of the moralists. The successful athlete received in 
addition to tlio immediate honours very substantial inwards. 
A herald, proclaimed lus name, his parentage, and his 
country ; tho Ilollanodicu 1 took from a table of ivory and 
gold tlio olivo crown and placed it on his head, and in Ids 
hand a branch of palm ; as he marched in tho sacred revel 
to the temple of Zous, his friends and admirers showered iu 
his path flowers and costly gifts, singing tho old song of 
Archilochus, ryvcXXa m\XtviK€, and Ids name was canonized 
in tho Greek calendar. Fresh honours and rewards awaited 
him on his return homo. If ho was mi Athenian he 
received, according to tho law of Rohm, 500 drachmas and 
free rations for life iu the Prytauoum ; if a Spartan, he hud 
as Ids prerogative tho post of honour in battle. Poets like 
Pindar, Simonides, and Euripides sung his praises, and 
scnlptors like Phidias and Praxiteles wore engaged by tho 
state to carve Ids statue. Wo oven read of a breach iu the 
town walls being made to admit him, as if tho common road 
were not good enough for such a hero ; and there are well- 
attested instances of altars being built aiul sacrifices offered 
to a successful nlhlote. No wonder then that an Olympian 
prize was regarded as tho crown of human happiness. 
Oicoro, with a Roman's contempt for Greek frivolity, 
observes with a sneer that an Olympian victor receives more 
honours than a triumphant general at Romo, and tells the 
story of the Rhodian Diagoras, who, having himself won the 
prize at Olympia, and seen his two sons crowned on the 
same day, was addressed by a Laconian iu these words 
“Dio, Diagoras, for thou hast nothing short of divinity to 
dosiro.” Alcibiades, when sotting forth his services to the 
state, puts first Ids victory at Olympia, and the prestige ho 
had wren for Athens by Ids magnificent display. But 
perhaps the most remarkable evidence of the exaggerated 
value which tho Greeks attached to athletic prowess is a 
casual expression which Thucydides employs when describ- 
ing the enthusiastic reception of Brasidas at Rcione. The 
Government, ho says, voted him a crown of gold, and tlio 
multitude /locked round him and decked him with garlands, 
although he were an athlete. 



GAMES 65 


The above description of the Olympian games will serve 
generally for the other great festivals of Gieece. Without 
entering on any detailed account of these, it will be suffi- 
cient here to glance at the most piomment characteristics 
of each. 

The Pythian games, second only to the Olympian in im- 
portance, were founded after the first Sacred War out of 
the spoils of Oirrha, 595 B.c Originally a local festival 
held every eighth year in honour of the Delphic god, 
with no other contests but in the harp and the paean — in 
fact a sort of Greek Eisteddfod — they developed into a 
common aywv for all Greece (so Demosthenes calls them), 
with all the games and races of Olympia, from which they 
were distinguished only by their musical and poetical com- 
petitions. They were held under the superintendence of 
the Amphictyones in the autumn or first half of every third 
Olympian year. The prizes were a wreath of laurel and a 
palm. 

The Neman games, originally a warlike gathering and 
review, were held in honour of Nomean Zeus at tho grove 
of Ncmea, between Cleon&s and Phhus, in the second and 
fourth year of each Olympiad They date from about 570 
b o, Tho prize was a ebaplel of parsley. 

The Isthmian games, founded a little earlier than the 
Nemean, partook at first of the nature of mysteries. They 
were hold on tho narrowest part of the Isthmus of Corinth 
in honour of Poseidon in the first and third year of each 
Olympiad. Their prize was a wreath of pine leaves. The 
importance of the Isthmian games m later times is shown 
by tho fact that FJamiuinus chose the occasion for proclaim- 
ing the liberation of Greece, 196 b.o. That at a later 
anniversary (67 a.d.) Nero repeated the proclamation of 
Flamininus, and coupled with it the announcement of his 
own infamous victory at Olympia, shows alike tho hollow- 
ness of tho first gift and the degradation which had befallen 
tho Greek games, tho last faint relic of Greek worth and 
independence. 

Roman The Ludi Puhliri of tho Homans included feasts and 

games, tlioalrical exhibitions as well as tho public games with which 
alone we are concerned. As in Greece, they wore intimately 
connected with roligion. At tho beginning of each civil 
yoar it was the duty of the consuls to vow to tho gods 
games for the safety of tho commonwealth, and the expenses 
wore defrayed by tho treasury. Thus, at no cost to them- 
selves, tho Homan public were enabled to indulge at the 
same time their religious feelings and their love of amuse- 
ment. Their taste for games naturally grow till it became 
a passion, and under tho ompiro games were looked upon 
by tho mob as one of tho two necessaries of life. The 
mililes who succeodcd to this duty of tho consuls wero ex- 
pected to supplement the state allowanco from tlieir private 
purse. Political adventurers wero not slow to discover so 
ready a road to popularity, and what at first had boon ex- 
clusively a state charge devolved upon men of wealth and 
ambition. A victory over some barbarian horde or the 
death of a relation served as the pretext for a magnificent 
display. But the worst extravagance of private citizens 
was oclipsod by the reckless prodigality of the Caesars, who 
squandered the revenues of whole provinces in catering for 
tho mob of idle sight-seers on whose favour their throne 
depended. But though public games played as important 
a part in Roman as in Greek history, and must be studied 
by the Roman historian as an integral factor itt social and 
political life, yet, regarded solely as exhibitions, they are 
comparatively dovoid of interest, and we sympathize with 
Pliny, who asks his friend how any man of sense can go 
day after day to view the same dreary round of fights and 
r&ees. 

It is easy to explain the different feelings which the 
games of Greece and of Rome excite. The Greeks at their 


best were actors, the Romans from first to last were specta- 
tors. It is true that even in Greek games the professional 
element played a large and ever-increasing part. As early 
as the 6 th century b.c. Xenophanes complains that the 
wrestler’s strength is preferred to the wisdom of the philo- 
sopher, and Euripides, m a well-known fragment, holds up 
to scorn the brawny swaggering' athlete But what in 
Greece was a perversion and acknowledged to be such, the 
Romans not only practised but held up as their ideal, No 
Greek, howevei high in birth, was ashamed to compete m 
person for the Olympic crown. The Roman, though little 
inferior in gymnastic exercises, kept strictly to the privacy 
of the palaestra ; and for a patrician to appear m public as 
a charioteer is stigmatized by the satirist as a maik of 
shameless effrontery 

Roman games are generally classified as fixed, extra- 
ordinary, and votive ; but for our present purpose they may 
be more conveniently grouped under two heads according 
to the place where they were held, viz,, the circus or the 
amphitheatre. 

Eor the Roman world the circus was at once a political 
club, a fashionable lounge, a rendezvous of gallantry, a 
betting ring, and a playground for the million. Juvenal, 
speaking loosely, says that in his day it held the whole of 
Romo; and there is no reason to doubt the precise statement 
of P. Victor, that in the Circus Maximus there wero seats 
for 350,000 spectators. Of the various Ludi Circmccs it 
may be enough here to givo a short account of tho most 
important, tho Ludi Magni or Maxim. 

Initialed according to legend by Tarqninius Prisons Hie Ludi 
Magni wero originally a votive feast to Capitolina Jupiter, promised 
hy the general when lie took tlio field, anu performed on his return 
from the annual campaign They thus presented the appearance of 
a military .spectacle, or rather a review of tho whole burgess force, 
winch marched in solemn procession from the Capitol to the forum 
and thence to tiro circus, which lay between the Palatine and 
Aventme. "First eame. tlio sons ol patricians mounted on horseback, 
next the vest of the buvghcis ranged according to then' military 
classes, after them the ulihns n.ilcid we fm the girdle round 
their loins, then tho eoinpani n( denccis vi.h tho liarp and JliUe 
players, next tho priestly colleges bearing censers and other sacred 
instruments, and lastly tho simulacra ol the gods, carried aloft on 
their shoulders or drawn in cars. Tho games themselves were four- 
fold:-— (1) tho chariot race ; (2) tho Indus Twice*} (3) the military 
review ; and (4) gymnastic contests Of these only tho first two call 
for any comment. (1.) The chariot omployod in the circus was tho 
two-wliecledwnr cur, at first drawn by two, afterwards by four, and 
moro rarely hy three, horses. Originally only two chariots started 
for the prize, but under Caligula wo road of as many as twenty- four 
heats mu iu tho day, each of four chariots. Tho distanco traversed 
was fourteen times tlio length of the circus or nearly live miles. 
The charioteers wero apparently from the first professionals, though 
the stigma under which the gladiator lay never attached to their 
calling. Indeed a successful driver may compare in popularity and 
fortune with a modem jockey. The drivers wero divided into com- 
panies distinguished by tho colours of tlieir tunics, whence arose 
the faction, of the circus which assumed such importance under the 
later emperors. In republican times there wore two factions, the 
while and tho rod ; two more, tho green and the blue, wore added 
under the empire, and for a short time m Domitian’s reign there 
woic also tho gold and ll'o piuple liven m Juvenal’s day paity 
'.pint ran t -o high 11ml a defeat of the giocn was looked upon as a 
second Crum a 1 After the seal of empuo bad been transferred to 
Constantinople these factions of ti c cneus were mado the basis of 
political cabals, and frequontlv resulted in sanguinary tumults, 
such as the famous Nika lcvoli (532 A.D ), m which 30,000 citizens 
lost tlieir lives. (2.) Tlio Lu.dus Tioi® was a sliam fight on horse- 
hack m which the actors were patiicmn youtlis. A spirited 
description of it will be found in the 5th Xucid, See also 
Clitoris. 

The two exhibitions we shall next notice, though occasionally 
given m the circus, belong more properly to the amphitheatre'. 
Fcnatio was the baiting of wild animals who were pitted either with, 
one another or with men — captives, criminals, or trained hunters 
called Icstiarii. The first certain instance on record of this afhfisa- 
ment is m 186 B.O., when M. Fulvius exhibited lions and 
the arena. The taste for these brutalizing spectacles p&ft -SpSI, 
and the most distant provinces were ransacked hy generals and 
proconsuls to Supply the arena with rare animals— giraffes, tigers, 
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and crocodiles Sulla provided lor a single show 100 lions, and 
Pompey 600 lions, "besides elephants, wlneli were matched with 
Gaetulian hunters Julius Casar enjoys the doubtful honour of 
inventing the bull-fight At the inauguration of the Colosseum 
5000 wild and 4000 tame beasts were killed, and to commemorate 
Tiajan’s Dacian victories there was a butchery of 11, 000. beasts. 
The mmiaclua was a sea fight, either m the arena, which was 
flooded for the occasion by a system of pipes and sluices, or on an 
artificial lake The rival fleets were manned by prisoners of wax 
or cinmnals, who often fought till one side was exterminated In 
the sea fight on Lake Fucinus, arranged by the empeioi Claudius, 
100 ships and 19,000 men were engaged 
But the special exhibition of the amphitheatre was the minus 
ffladiatorium, which dates from the funeral games of Marcus and 
Decimus Bratus, given in honour of their fatliei, 264 B.c It v as 
probably borrowed from Etruria, and a refinement on the common 
savage custom of slaughtering slaves or captives on the grave of a 
warrior or chieftain. Nothing so clearly brings before us the vein 
of coarseness and inhumanity which runs through the otherwise 
noble character of the Homan, as his passion for gladiatorial shows 
We can fancy how Pericles, or even Alcibiades, would have loathed 
a spectacle that Augustus tolerated and Trajan patronized. Only 
after the conquest of Greece we hear of then introduction into 
Athens, and they were then admitted rather out of compliment to 
the conquerors than fiom any love of the sport In spite of numer- 
ous prohibitions from Constantine downwards, they continued to 
flourish even as late as St Augustine To a Christian maityr, if wo 
may credit the story told by Theodoret and Cassiodoius, belongs tlic 
honour of then final abolition. In the year 404 Telemachus, a 
monk who had travelled from the East on this sacred mission, 
rushed into the arena and endeavoured to separate the combatants. 
He was instantly despatched by the prajtor’s orders; hut llonorius, 
on hearing the report, issued an edict abolishing the games, which 
were never afterwards revived. See Gladiatoun. (F. .S ) 

GAMES, GAMING. Looking liero at those in their 
legal aspects, it will be seen that from very early times the 
law of England has attempted to exercise some control 
over the sports and pastimes of the people— particularly 
those involving an element of gambling. Certain games 
wore either prohibited altogether, or reserved for people of 
some position in society The Act 33 Homy VIII. c. 0, 
increasing the severity of still older enactments, deals with 
the whole subject in great detail, and it is interesting to 
notice that the reason assigned for prohibiting unlawful 
games was that they interfered with other exercises more 
useful to the state. The Act is entitled a “ Bill for the 
maintaining artillery and the debarring unlawful games ; ” 
and it recites that, since the last statutes, “ crafty persons 
have invented many and sundry now and crafty games and 
plays, as loggetting in the fields, slide-thrift, othorwiso called 
shove-groat, as well within the city of Loudon as elsewhere 
in many other and divers parts of this roalm, keopiug housoa, 
plays, and alleys for the maintenance thereof, by reason 
whereof archery is sore decayed, and daily is liko to bo 
more and more minished, and clivers bowyers aud fletcliors, 
for lack of work, gone and inhabit thomsolves in Scotland 
and other places out of this realm, there working and teach- 
ing their scionce, to the pursuance of the same, to the great 
comfort of estrangers and detriment of this roalm.” 
Accordingly penalties are declared against all persons keep- 
ing houses for unlawful gamos, and all porsons resorting 
thereto. It is further providod that “ no manner of artificer 
or craftsman of any handicraft or occupation, husbandman, 
apprentice labourer, sorvanfc at husbandry, journeyman or 
servant of artificer, mariners, fishermen, watermen, or any 
serving man, shall play at the tables, tennis, dice, cards, 
bowls, clash, coyting, loggetting, or any other unlawful gamo 
out of Christmas under the pain of xxs. to bo forfeit for 
every time ; and in Christmas to play at any of the said 
gamos in their masters’ houses or in their masters’ presence; 
and also that no manner of person shall at any time play 
at any bowl or bowls in open places out of his garden or 
orchard” (§ 16), Tho social evils of gambling (impover- 
ishment, crime, neglect of divine service) are incidentally 
alluded to in the preamble, but only in connexion with tho 
main purposo of the statute— tho maintenance of archery. 


Blackstone, commenting on this and subsequent statutes, 
declares that 11 the principal ground of modern complaint is 
the gambling in high life” (vol. iv. c. 13), and he cites the 
various statutes which, up to his time, had been passed 
against this pernicious vice. Some of these went so far as 
to make the mere winning or losing of money at play a 
criminal offence By the Act 18 Geo. II. c. 34 (repealed 
by 8 and 9 Viet c. 109), if any man be convicted upon 
information or indictment of winning or losing at play 
or by betting at any one tune £10 or £20 within 
24 hours, he shall be fined five times the sum for tho 
benefit of the poor of the parish. And the evil of 
gambling, i.e., betting or wagering, is the ostensible object 
against which the later statutes on gaming are directed. 
A bet or wager was, however, at common law as valid as 
any other kind of contract, and the distinction between 
bets depending on gaming and bets depending on other 
contingencies was long retained, and has, in fact, not yet 
entirely disappeared. Besides the Act last mentioned, tho 
Acts 9 Anne c. 14, 2 Geo. II. c. 28, and 13 Geo, II. c. 34 
prohibited particular games. 

Tho modem statutes are the following — 8 and 9 Viet. e. 
109, 16 ancl 17 Viet. c. 119, and 17 and 18 Viet. e. 38. 

The 8 aud 9 Viet c. 109 (Act to amend tho law relating 
to games and wagers) repeals, inter alia, so much of tho 
old law of Henry VIII. as makes it unlawful to play at any 
mere games of skill. And it provides that, to prove any 
house to bo a common gaming-house, it “ shall be sufficient 
to show that it is kept or used for playing therein at any 
unlawful game, and that a bank is kept there by one or 
more of the players exclusively of tho others, or that the 
chances of any gamo played therein are not alike favourable 
to all the players, including among the players tho banker 
or other person by whom tlm game is managed, or against 
whom tho other players stake, play, or bet.” Gambling, it 
will bo noticod, is still in this definition connected with 
some kind of gamo ; tho later Act, 16 and 17 Viet c. 119 
(for tho suppression of botting-honsos), enacts that any 
house used for tho purposo of " bolting with persons resort- 
ing thereto” shall be doomed to bo a common gaming- 
house. To rotum to the former Act, it provides that proof 
that tho gaming was for money shall not bo required, and 
that tho presence of cards, dice, and other instruments of 
gaming shall bo prima Jack ovidence that tho house was 
usod as a common gaming-house. Tho keeping of housoa 
for the game of billiards is to bo authorized under licence 
from the justices to be granted at tho general licensing 
sessions, and the conditions are in general tho same as to 
time of opening, <&c,, as those of the victuallers’ licences. 
Any porsons winning money by cheating at any game or 
wager shall bo doomed guilty of obtaining money by falsa 
protencos. The 16 and 17 Viet. c. 119, besides bringing 
botling-houses within the statutory definition of gaming- 
houses, makes it a specific offence to publish advertisements, 
handbills, placards, &c., showing that any house is kept or 
opened for tho purpose of betting. With reference to tho 
definition of betting-house in this statute, “a place opened, 
kept, or used for the purpose of the owner, occupier, dr,, 
thereof, betting with persons resorting thereto,” it may be 
mentioned that it was avowedly framed for the purpose of 
hitting houses open to all and sundry, as distinguished from 
large but legally private betting-clubs liko Tatter sail's. The 
reason for this distinction, of course, is that the former are 
frequentod mainly by a poorer class of persons, who cannot 
afford the luxury of gambling, and will be tempted by their 
losses to defraud their employers. Tho Act of 17 aud 18 
Viet, gives additional facilities for enforcing the preceding 
Acts, and increases the severity of the penalties. Tho 
keeper of a gaming-house may bo fined up to £50 and costa, 
and on default of payment may bo sent to gaol for twelve 
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months. Finally, tile Vagrant Act, 1873 (36 and 37 Viet. | 
c. 38), contains tlie following clause . “Every person play- j 
ing or "betting by way of wagering or gaining on any street, 
road, highway, or othei open and public place, or in any 
open place to which the public have, or are permitted to 
have, access, at or with any table or instrument of gaining, 
or any coin, card, token, oi other article used as an instru- 
ment or means of gaming, at any game or pretended game 
of chance, shall be deemed a rogue and vagabond.” The 
original Act of 1868, of which this is an amendment, was 
passed to repress the practice of playing pitch and toss m 
the streets, which, it seems, had grown to the dimensions 
of a nuisance m the colliery districts. 

The general result of all these enactments may he briefly 
stated thus. Apart from statute, no games are unlawful 
in themselves. Games were originally made unlawful m 
the interest of the more useful military exercises which they 
threatened to supplant. The prohibition has been retained 
and extended on account of the vice of gambling, and 
severe penalties have been enacted against houses at which 
persons can play unlawful games. Betting-houses in 
general were brought within the definition of gaming-houses, 
and finally betting or gaming was prohibited in any public 
place. It must he admitted that these distinctions are 
based on a most invidious principle. Practically gambling 
is forbidden to the poor and connived at m the rich. 

It may he asked, What games, as such, are lawful under 
these various statutes, and what are unlawful? The author 
of an excellent and amusing little work on Gaming and 
Gamesters? Law} gives the following as the result of a 
careful examination of all the Acts. The following are 
lawful gamos : — backgammon, bagatelle, billiards, boat-races, 
howls, chess, cricket, croquet, curling, dominoes, draughts, 
fives, football, foot-races, golf, knurr and spell, putting the 
stone, quoits, rackets, rowing, skittles, tennis, whist, wrest- 
ling. The following are doubtful — boxing, cudgol-playiug, 
and single-stick. The following are absolutely unlawful — 
ace of hearts, basset, dice (except backgammon), hazard, 
lotteries (except art-union lotteries), Pharaoh (or faro), 
bouieb (or roly poly). An Act of Goo. II., which pro 
bibbed horse-racing for prizes under £50 value, has since 
been repealed. 

To turn now to the civil aspects of tho case. Gambling 
apart from gaming, ie. } simple wagering or betting, was notat 
common law illegal, and the Act of Anno did not affect wagers 
other than gaming wagers. In fact, tho courts woro con- 
stantly being called upon to enforce contracts by way of 
wagers, and were as constantly exercising their ingenuity to 
discover excuses forref using. A writer ontholaw of contracts 2 
discovers hero the origin of that principle of “public policy” 
which plays so important a pari in English law. Wageriug 
contracts wore rejected because tho contingencies on which 
they depended tended to croate interests hostile to tho 
common woal. A bet on the life of tho emperor Napoleon 
was declared void because it gave one of tho parties an 
interest in keeping the king’s enemy alive, and also because 
it gave tho other an interest in compassing his death by 
unlawful means. A bet as to the amount of the hop-duty 
was against public policy, because it tended to expose tho 
condition of the king’s revenue to all the world. A bet 
between two hackney coachmen, as to which of them should 
bo selected by a gentleman for a paiticular journey, was void, 
because it tended to expose the customer to their impor- 
tunities When no such subtlety could be invented, the 
law, however reluctantly, was compelled to enforce the 
fulfilment of a wager. Now, however, by the Act 8 and 9 
Viet. c. 109, cited supra, all agreements by way of wager 

1 By F. Brandt, London, 1872. 

9 F, Pollock, Principles a/ the Law of Contract. 


are void, and money lost on them cannot he recovered by 
action at law There still remains, as hinted above, a dis- 
tinction between gammg and other wagers. The 5 and 6 
Will. IV. c. 41 treats securities {eg., piomissoiy notes) 
given for money lost at gaming as being given for an illegal 
consideration; under the 8 and 9 Viet. c. 109, securities 
given for betting aie held to be given for a void , or for no 
consideration. Thus a thud person, coming into possession 
of a note given for a bet, would have to prove that he gave 
value foi it if the bet was a gaming bet under the statute 
of Anue ; if it was not a gaming bet, he would be presumed 
to have given consideration for it until it was actually 
proved that he had not. 

The 8 and 9 Viet. c. 109 exempts all subscriptions, or 
contributions, or agreements to subscribe or contribute 
towards any plate, prize, or sum of money to be awarded to 
the winner of any lawful game (e e.) 

GANDERSHEIM (in Eberhard’s Chronicle, Gandersem), 
a town of Germany at the head of a circle in the duchy of 
Brunswick, situated on the Gande, a sub-tributary of the 
Weser, about 48 miles S.W of Brunswick. It is a small 
place numbering, according to the census of 1875, only 2454 
inhabitants; hut it carries on the manufacture of linen, 
cigars, beet-root sugar, and beer, and possesses not only an 
old palace built by the dukes of Brunswick m the 16th 
century, but an abbey which ranks among the most famous 
iu Germany. 

Tlie abbey of Gand.ersh.cim was founded in 856, according to 
EbevhariVs Chronicle, by the duke Ludolf of Saxony and his wife 
Oda, who lemovod to the new domicile the nuns whom they had 
shortly hcfoio established at Bniiislmusen. Their own daughter 
llatluuuoda was tho first abbess, who was succeeded on lier death 
by her sister Gorberga Under Gerbeiga’s government King 
Louis III. granted a privilege, by which the office of abbess 
was to continue m the ducal u ntly as long as any member was 
found competent and willing to accept tho same. Otto III gave 
the abbey a market, a right of toll, and a mint; and aftei the 
bishop of Hildeshcun and the archbishop of Mainz had long 
contested with each other about its ,supei vision, Pope Innocent 
III declared it altogether independent of both The abbey was 
ultimately recognized as holding directly of the empire, and the 
abbess had a vote in the diet as a member of the Bhenish bench of 
bishops. Tho conventual estates were of great extent, and among 
tho feudatories who could bo summoned to tlie court of the abbess 
were tho elector of Hanover and tho king of Prussia Protestantism 
was intioduoed m 15(58, and Magdalena, the last lioinan Catholic 
abbess, died in 1589 j but Protestant abbesses were appointed to the 
foundation, and continued to enjoy their imperial privileges till 
1802, when Gaudcrshoim wos incorporated with Brunswick. The 
last abbess was a princess of the ducal house, and kept her rank 
till her death. Tho memory of Gandorslieim will long he preserved 
by its literary memorials Hroswitha, the author of the famous 
ecclesiastical dramas, was a member of the sisterhood in the 9tli 
century; and the rhyming Chronicle of Eberhard of Gandersbeim 
ranks as in all probability the earliest historical work composed in 
Low German. The Chronicle, which contains an account of tlie 
first period of the monastery, is edited by "Widen d, in Monunenta 
<7crm. historica (Vernacular section, vol. u., 1877), and lias been 
tho object of a special study by Paul Ilasse, Gottingen, 1872. See 
also “Agii vita Hathumodie abbatissrc Gandersliemensis prim®,” 
in J. G. von Ecltliarl’s Fctarum mommantorum qmtmuo, Leipsic, 
1720 ; and llase, MiUclaUcrlwhe BaudmlcnaUr Meclcrsachsens, 
1870 

GANDIA, an ancient wall-encircled city of Spain, in 
the province and archbishopric of Valencia, is beautifully 
situated in tho fertile huerta or garden of Gandia, about 3 
miles from the mouth of the river Alcoy. Its most promi- 
nent buildings are a largo collegiate church, a college of the 
Escuelas Pias, and a palace of the dukes of Gandia. _ There 
is some trade in tho produce of the district, especially in 
fruit ; and linen and silk are manufactured to a limited 
extent, St Francis de Borgia or Borja, third general of the 
Jesuit order, was duke of Gaudia, and spent some years 
of his life there. Population about 7000. 

GANDO, a kingdom of north-western Africa in the Sudan, 
comprising that part of the territory watered by the Quorra 
or Niger which extends from the Birni and Say ift the N* 
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to Idda in the S. It was established by the Fulah or 
Fulatah on the dissolution of the Houssa kingdom of 
Katchena by the death in 1817 of Sheik Ofckman dan 
Foddie. The political unity of the various parts of the 
kingdom is with difficulty maintained, and the process of 
disintegration has begun. Among the separate districts or 
provinces are Libtako m the north, Yaga, Saberma, Gurma, 
Dendima, a great part of Yoruba with the town of lion, 
Yauri, part of Nupe or Nyffe, and part of Borgu. The 
chief town is Gando, situated ou the Sokoto, the first con- 
siderable affluent of the Niger from the east, not far from 
the town of Sokoto, which is the capital of the powerful 
kingdom of that name. Rabba, Egga, Busah, Igbegbo, 
and Bida are among the more important towns The whole 
Gando territory is estimated at 81,500 square miles, and 
its population at 5,800, 000. See Barth’s Travels in C entrul 
Africa , and Baikie, “Journey from Bida to Kano,” in 
Joicrn. Roy. Geog. Soc., 1867. 

GANGANELLI. See Clement XIV. 

GANGES, a river of northern India, formed by tiro 
drainage of the southern ranges of the Himalayas. This 
mighty stream, which in its lower course supplies the great 
river system of Bengal, rises m the Garhw&l stale, and falls 
into the Bay of Bengal after a courso of 1500 miles. It 
issues, under the name of the BMgiratld, from an ice cave 
at the foot of an Himalayan snow bed noar Gangolri, 
10,300 feet above the level of the sea. During its earlier 
passage through tho southern spurs of the Himalayas, it 
roceives the Jahnavi from the north-west, aud subsequently 
the Alaknauda, after which tho united stream takes the 
name of the Ganges. Deo Prayitg, their point of junction, 
is a celebrated place of pilgrimage, as is also Gangolri, the 
source of the parent stream. At Suklii it pierces through 
the Himalayas, and turns south-west to Hard will', also a 
place of great sanctity, It proceods by a tortuous enurso 
through the districts of Delira Dim, SakAraupur, Muzalf- 
araager, Bulandshahr, and Famiklmbad, in which last dis- 
trict it roceives the RAmgangi Thus far tho Ganges has 
been little more than a series of hroad shoals, long deep 
pools, and rapids, except, of course, during tho molting of tho 
snows and throughout tho rainy season. At AllaliAbAil, how- 
ever, it receives tho Jumna, a mighty sister sfcroam, which 
takes its rise also in the Himalayas to the west of tho sources 
of the Ganges, The combined river winds eastwards by 
south-east through tho Norik- Wes tern Provinces, receiving 
t|io Gumti and tho GogrA. The point of junction of each of 
those streams lias more or loss pretension to sanctity. But 
tho longue of land at AllahAbAd, whore tho Jumna and the 
Gauges join, is the true PrnyAg, tho place of pilgrimage, to 
which hundreds of thousands of devout Hindus repair to 
wash away their sins in the sacred rivor. (Shortly aflor 
passing the holy city of Benares, tho Ganges enters Bohar, 
and after receiving an important tributary, the Rim, from 
the south, passes PalnA, and obtains another accession to its 
volume from the Gandak, which rises in NcpAl. Further 
to the east, it receives tho Kusf, aud thou, skirting tho 
RAjmahAl hills, turns sharply to tho southward, passing near 
the site of the rained city of Gnur. By this time it has 
approached to within 240 miles, as the crow flies, from tho 
sea. About 20 miles further on, it begins to branch out 
on the level country, and this spot marks tho commence- 
ment of the delta, 220 miles in a straight line, or 300 by 
the windings of the river, from the Bay of* Bengal. The 
main channel takes the name of tho Padma or Padda, and 
proceeds in a south-easterly direction, past PAboA to 
Goalaiidfi, above which it is joined by tho JamunA or 
main stream of the Brahmaputra. Tho vast confluence of 
waters rushes towards the soa, receiving further additions 
from the hill country on the east, mid forming a broad 
estuary known under the name of the MhffhnA which entera 
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[ the Bay of Bengal near NoAkkAli. This estuary, however, 

| is only the largest and most easterly of a great number of 
mouths or channels, The most westerly is the Hiigll or 
Hooghly which receives tho waters of a number of distribu- 
tary channels that start from the parent Ganges in tho neigh- 
bourhood of Mursliid&bAcl Between the Hugh' on tho west 
and the MoghnA on the east lies the delta. The upper 
angle of it consists of lich and fertile districts, such as 
MurshidAbAd, Nadiyit, Jessor, and the 24 Pargands. But 
towards its southern base, resting on tho soa, the country 
sinks into a series of great swamps, intercepted by a net- 
work of innumerable channels. This wild waslo is known 
as the Sundarbans, from the sundari tree, which grows m 
abundance in tho sea-board tracts The most important 
channel of the Ganges for commerco is the Hiigll, on 
which stands Calcutta, about 90 miles from the mouth. 
Beyond this city, the navigation is conducted by native 
craft, — the modern facilities for traffic by rail, and tho 
increasing shoals in tho river, having put an end to the 
previous steamer communication, which plied until about 
1860 as high up as AllaliAbAd. Below Calcutta im- 
portant boat routes through the delta connect the IIYiglf 
with the eastern branches of Hie river, both for native craft 
and steamers. Tho Ganges is essentially a rivor of great 
cities: Calcutta, Monghyr, Patmi, Benares, and AllaliAbAd, 
all lie on its course below its junction with tho Juimia; 
and the ancient capitals, Agra and Delhi, are on the 
Jumna, higher up. Tho catchment basin of Iho Ganges 
is bounded on the N. by a length of about 700 miles of 
tho Hinutlayan range, on tlic S. by tho VindhyA mountains, 
and on tho E. by the ranges which separata Bengal from 
Burmah. The vast rivor basin thus enclosed embraces 
432,480 square miles. Tho flood discharge of the Ganges 
at RAjmalml, after it has received all its important tribu- 
taries, was formorly estimated at 1,350,000 cubic feet per 
second. According to tho latest calculations, tho length of 
main stream of Ganges is 1540 miles, or with its longest 
affluent, 1080; breadth at true entrance, 20 miles; breadth 
of chaunol in dry season, l{ to 2| miles; depth in dry 
season, 30 feet; flood discharge, 1,800,000 cubic feet per 
second; ordinary discharge, 207,000 cubic feet; longest 
duration of flood, about 40 days, Tho average descent of 
the river from AllaliAbAd to Benares is G inches per mile ; 
from Benares to Calcutta, between 4 and 5 inches ; from 
Calcutta to the sea, 1 to 2 inches. ( Ircnt changes take 
place from time to time in tho rivor bed, which alter tho 
faco of the country. MxtenRivci islands are thrown up, and 
attach themselves Lo the mainland, while the river deserts 
its old bed and seeks a new channel, it may be many miles 
offl Ruch changes are bo rapid and on so vast a scale, and 
tlio corroding power of the current on Urn bank so irresis- 
tible, that in Lower Bengal it is considered perilous to build 
any structure of a large or permanent character on the 
margin. Many decayed or ruined cities attest tho changes 
in the river hod in ancient times; and witlun mir own 
times the main ehannol which formerly passed ItyjimihAl 
has turnod away from it, and left the town high and dry, 
7 miles from tho bank. 

GANG1, a town of Italy, in tho province of Palermo, and 
oimmdario of Cesfalu, about 22 miles inland from the town 
of Cofalu, It occupies the slope of a hill on tho southern 
flanks of the Nobrodo or Monte Marone, and the ridge of 
Dm hill is crowned by a striking fortress with three towers, 
only one of which, however, is entire. The inhabitants, 
who in 1871 numbered 12,921, cultivate grain and manu- 
facture cheese in sufficient quantities to maintain a moder- 
ate trade. Gaugi Yetere or Old Gtmgi, in the vicinity, is 
identified, according to a conjecture of Cluverius, with the 
ancient Enguium or Ihigyum. Tho foundation of Enguium 

WAS flflmhftd hv Dhrinviut nod Plnlnr’idi tn ft hrntan 
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settlement, and Plutarch relates that relics of Menones and 
Ulysses weio exhibited in his time m the town Having 
sided with the Caithagimans m the Second Punic Wai, it 
was saved fiom the 'vengeance of Maicellus by the entreaties 
of a ceitain Nicias At the close of the republic it was a 
municipal town, with considerable celebnty on account of 
the temple of the Gieat Mothei, as Cicero calls hei 

GANG 0 Till, a celebiated place of Hindu pilgumage, 
situated among tho HimAlaya Mountains, m the state ol 
Gaihwal, on tho Ganges, which is here not above 15 oi 20 
yards bioad, with a niodeiato cuucnt, and not m geneial 
above 3 feet deep Tho couise of tho uvei inns 1ST by 
E , and on tho bank neai Gangotn theieisasmall temple 
about 8 oi 10 feet high, m which aio two images lepresent 
mg the Ganges and Blitgirathi uveis The bed of the uvei 
adjoining the temple is divided oft by tho Biahmans into 
tin eo basins, wheie the pilgums bathe One of these 
poitions is dedicated to Bialuna, anotliei to Yishnu, and 
the thud to Siva Tho pilgumage to Gangotn is considered 
efticacious m washing away the sms of the dovoteo, and 
ensiumg him etein n l hippincss m the world to coino The 
watei tikcu fiom this sacied spot is expoitocl by pilgnms 
to India, and sold at a high puce It is diawn undei tho 
mspoction of a Bi ilnnan, to whom a tufting sum is paid foi 
the puvilego of taking it, and the vessels are then scaled 
Tho olevation of the temple above tho aca is 10,319 foot 
Long 78° 59' E, lat 30° 59' N 
GANG PUB, a tubutaiy state of CliutiA NAgpui, Bongal, 
situated between 21 u 47' 5" and 22° 32' 20" N lat, and 
85° 10' 15" and 85° 34' 35" E long It is bounded on the 
N by LoliAidagA distucb and Jashpur state , on the E by 
8mgbhum district , on the S by BonAi and BAmiA states 
and Sambalpm distuct, and on the W by Kup. r district 
Gangpur state consists of a long undulating tabL _ aid about 
700 feet abovo tho sea, sloping downwards from tho highei 
plateau of ChutiA NAgpui to the N , and dotted with de- 
tached langos and isolated peaks using to a height of 2210 
foot Tho aioa is 2484 squat e miles The chief pioducta aio 
lice, sugar cane, oil seeds, and tobacco, besides lac, (aw silk, 
lesin, and t itochu, yioldod by tho jungles Diamonds and 
gold ai o occasionally 1 ouud m tho bod of the uvei lb Coal is 
known to exist, but is not woihod Tho population m 1872 
nuinbeiod 73,037, vu, 37,751 males and 35,880 femalos 
Of tho total population 45,208, oi 01 3 per cunt , belong to 
various aboriginal hill tubos, such as Blmiyds, UrAons, fee , 
9843, oi 13 4 per cent, aio semi Hmduuud aborigines, 
18,349, oi 24 9 pei cent, aio Hindus, and 231 arc Ma- 
hometans The state yields tho rAjA an estimated annual 
io venue of €2000, and pays an annual tribute to theButish 
Government of €50 
GANG BENE See MoarmumoN 

GANILIT, Ciiarlls (1758-1830), a distinguished 
political economist, was horn at Allanche m Oantal, on the 
6th January 1758 He was educated foi the profession of 
law, and practised as avocat During the troubled period 
which culminated m the taking of tho Bastillo on 14th 
July 1789, ho came prominently forward m public aftairs, 
and was one of the seven members of the permanent Com 
mittee of Public Safety which sat at the Hotel de Villo 
Ho was unpiisonod during the Beign of Terror, and was 
only leloasod by tho counter l evolution of the 9 th Ther- 
midoi During the first consulate he was called to the 
tribunate, but was excluded m 1802 In 1815 he Was 
olocted deputy for Oantal, and finally left the chambei on 
its dissolution m 1823 Ho died m 1836 Ganilh is best 
known as the most vigorous defender of tho mercantile 
sohool m opposition to the views of Adam Smith and tho 
English economists His works, though interesting fiom 
the clearness and precision with which these peculiar 
opinions are presented, do not now possess much value for 


the student of political economy The most important are 
the treatises, I)es Syst&mes d’Eionomie Politique (1st ed , 
1809, 2d ed , 1821, 2 vols ), m which the rival doctrines of 
economics aie stated and compared, and Theone cLe 
I’Jhconomie Politique, fonde 1 sur lei fails, which introduces 
laigely the element of statistical detail Other works aie — ■ 
Essai 'politique sui le teveiiu public des peuples de I'aniiqmte 
it du moyen cuje (2 vols, 1st ed , 1S0G, 2d ed , 1823), 
De la Lkjidation (1817), and Didionnaue Analytique 
d’Jthonorme Politique (1st vol , 1826 ) — “ a work, !J says 
Blanqui, “unworthy of him” A considerably highei 
estimate of Ganilh s merits than that given by Blanqui will 
be found m Kantz’s labonous Geschichthche Entmck cl 
National (Elonomil (sec 85, pp 598, 599) 

GANJAM, a distuct of Madias, situated between 18° 
IS' and 19° 40' 30" N lat, and between 83° 51' 30" and 
19° 10' 30" E long, bounded on the N by Purl distuct 
m Onssa, on the E by the Bay of Bengal, on the S by 
Vizagapatam district, and on the W by the estates of 
Kalnhandi, PatnA, and JAipui The distuct is exceedingly 
mountainous and locky, but is interspersed with open 
valleys and foi bile plains Pleasant gioves of tiees m the 
plains give to the sceneiy a gieenei and less Indian appeal 
anco than is usually met with m the distucts to the south 
Tho mountainous tract known as the M All} As, oi chain of 
the eastern ghats has an avei age height of about 2000 feet, 
— its puncipal peaks being SmghAiAj (4,976 feet), Mahen- 
diagin (4923), and Deodanga (4534) The chief riveis 
are the BushikuliyA (with its tributary the MahAnadi), the 
Vamsad Ari, and the LAnguhyA , besides numerous mountain 
streams and toirents The sea and nvei fishenes afford a 
livelihood to a considerable section of the population, The 
hilly legion abounds m forests consisting principally of s&l, 
with satin-wood, ebony, and sandal wood m smallei quanti- 
ties Tho district abounds m game both large and small 
Ganj am foimed paib of the ancient kingdom of Kalmga 
Its oaily histoiy is involved m obscurity, and it was nob till 
after tho Gajapabi dynasty ascended the tluone of Onssa, 
that this tract became oven nominally a part of their 
dominions Owing to the nature of the country, the rising 
Mahometan power was long kept at bay , and it was not 
till neatly a centuiy after the first invasion of Orissa that a 
Mahometan governor was sent to govern the Chikakol 
SaikArs, which included the present district of Qanjam In 
1763 Clnkakol, with tne Northern SarkArs, weiemade over 
to tho French by Salabat Jang for the maintenance of his 
French auxiliaries In 1759 Masulipatam was taken by 
an English foico sent from Bengal, and the French were 
compelled to abandon Ganjam and their other factories m 
tho north. In 1765 the Northern SarkArs (including Gan 
jam) weie granted to tho English by imperial firman, and 
m August 1768 an English factoiy was founded at Ganjam, 
protected by a foit The present district of Ganjam was 
constituted in 1802 In the eailicr years of British rule 
considerable difficulty was experienced m administering the 
district Tho country was continually m a state of con 
fusion and disturbance , and on more than One occasion, 
the lefiactory largo landholders had to be coerced by meAns 
of regular troops, In 1816 Ganjam was overrun by the 
PmclAus , and m 1836 occurred the Giimsur campaign,, 
when the Bntish first came into contact with the aboriginal 
Kandhs, the suppression of whose practice oi human Sacn 
fice was successfully accomplished. A petty rising of A 
section of the Kandhs occurred m 1865, which was, how- 
ever, suppressed without the aid of regulai troops 
Tho census of 1872 gives the area *t 8500 square mftcs^nchidmg 
8359 square miles occupied by the M Aliy a or mountain regf» { ^cl 
the population at 779,112 malefS aird 740,978’ taSfla 
1,520,088 (with 4662 villages* and j 341,40 4 ho«CS)> 
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Kandlis and S auras are the aboriginal tubes inhabiting the moun- 
tains Of the plains population two-thirds are estimated as belong- 
ing to the Uruga lace, the lemamder being mostly Telegas Of 
the plains country, with an area of 5141 square miles, or 3,290,240 
acres, about one-tliiid is under cultivation, one- third cultivable, 
and one-third waste. A con&ideiable extent of land is undei culti- 
vation in the Maliyas, hut no revenue is derived from tins tiact. 
Rice forms the staple product, and is largely expoited The other 
ciops are cereals of vauous sorts, pulses and oilseeds, fibres, sugar- 
cane (said to be the best in India), tobacco, indigo, chilies, &e. 
Holdings aie small, and tbo peasantry aie generally poor and m 
debt to the village money-lender Five towns contain a population 
exceeding 5000 : — Beiliampur, 21,670; Pavla Knmdi, 15,958; Cln- 
kalcol, 15,587, Baruva, 6739; Takkali Raghunandapurain, 5206 
Gan jam town, the former administrative hcadqnarteis of the dis- 
trict, has a population of only 4163. The means of internal com- 
munication consist of 631 miles of road m the plains, and 323 miles 
of lull roads, besides a short tidal canal 9 miles long, connect- 
ing the Cliilka lake with the Rushikuliya uver Salt manufacture 
is a Government monopoly, yielding about £200,000 annually. The 
revenue has rapidly mci eased of late years, having advanced from 
£216,196 in 1860-61 to £338,705 in 1875-76 The chief receipts 
are the salt and land lcvenue, which yielded £196,396 and£117,348 
respectively in 1875-76. The expense of administering the district 
amoim led to £23,970 in 1860-61, and to £28,123 m 1875-76 For 
the pioteotion of poison and property there were, in 1875-76, 27 
magisterial and 13 civil and revenue courts. Murder is unusually 
prevalent in Gan, jam, no less than 26 cases having ooeunedm 1875. 
Education is backward, only about 3 3 per cent of the population 
of the plains being able to read and write. In 1875 there were 334 
Government or aided schools in the plains, attended by 6909 pupils, 
besides 17 schools hi tlio lulls, with 860 pupils. 

GANNAL, Jean Nicolas (1791-1852), a distinguished 
Fiencli technical chemist, was horn at Snrre-Louis, July 28, 
1791. At the age of foil rteon ho was placed in a druggist’s 
establishment, where he acquired a knowledge of chemical 
manipulation. In 1808 he enterod the medical department 
of the French army, and in the campaign of 1813 ho 
witnessed tho disastrous retreat from Moscow. After tlio 
downfall of the empiro he obtained a situation at the lficole 
Polytechniquo in Paris, and subsequently acted as chomicni 
assistant to Thchiard. Haviug commenced research > in 
industrial chemistry, ho devised a method for the refining 
of borax, by which the prico of that salt was rediicod from 
6 francs to 60 centimes per lb. JIo was tho first to intro- 
duce into printing tho uso of elastic rollers, which ho formed 
of a mixture of gelatin and sugar, and his procoss for tho 
molting of tallow and hardening it with acids prepared 
the way for tho manufacture of wax-candles. In 1823 lio 
took out a patent for tho making of glue and gelatin. Ills 
experiments with the latter substance demonstrated the 
incorrectness of the opinion, held by Darcefc and others, that 
it possessed highly nutritive properties. I To obtained ono 
of tho Montyon prizes of tho Institute in 1827 for the em- 
ployment of chlorine in the treatment of catarrh and phthisis, 
and again in 1835 for his discovery of the efficacy of injec- 
tions of solutions of acetate and chloride of aluminium in 
preserving anatomical preparations. Turning his attention 
next to embalmment, he showod lhatit could be accomplished 
without mutilation of tho body, and with greater economy 
than after the old methods, by injecting into one of tho 
carotid arteries solutions of aluminium salts. Gannal died 
at Paris in 1852. The following are among his works ; — 

Du Chlore employ & comma Itcmkh contra la PMhiso pulmmiaire , 
1832, 8vo , Sur la Gilaliiu, 1834 and 1836, 2 pis. 8vo ; Snr ht 
Conservation dec Parties animalcs, 1836, 8vo j Jl/imoire . . . sur 
l' Abdication d'nn nouveau Hystlvic d’ Inhumation dans la Cimh 
Hires , 1842, 4to; Ilistohr, da Ihibaumr.ments et He la Preparation 
da Pi&acs d’ Anatomic normalc, 1837 and 1341, 8vo ; If. (lamial et 
M, Ic Dodcur Pasquirr,—n pamphlet relative to the embalmment of 
the dulco o! Orleans, in which uaimal’s process was not employed, 
1842, 8vo ; and Zcitra <1 I’/nstUiU, 1843 and D’oiivrlla hetlre. mix 
MkUcins, 1844, on embalming, 8vo. 

GANNAT, a town of Franco, capital of an arrondisse- 
monfc in the department of Allier, is situated on tho Andolot, 
an affluent of tho Allier, 33 miles >H, by W. of Moulin.s. 
The vicinity is very pleasant, but the town is badly built 
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and the streets are crooked and narrow. It possesses a 
tribunal of primary instance, a hospital, and a secondary 
school There are limeworks, tanneries, cutleries, and some 
trade m corn, fruits, wine, and cattle. The town was 
formerly suirounded by walls, and wliab icmains of its old 
castle is now used as a puson. The church of Samte-Croix 
possesses a choir in the puie Auvergne style of the 11th 
century, and also some fine paintings. The population in 
1876 was 5042. 

GANNET (Anglo-Saxon, <janot) or Solan Goose , 1 tho 
jpeleccums basscinus of Linnaeus and the Suite basmna of 
modern ornithologists, a laigo sea-fowl long known as a 
numerous visitor, for the purpose of breeding, to the Bass 
Rock at the entrance of the Firth of Forth, and to certain 
other islands off the coast of Bntain, of which four aio in 
Scottish waters — namely, Alisa Craig, at the mouth of tlio 
Firth of Clyde ; the group known collectively as St Itilcla ; 
Suleskerry, some 40 miles north-east of tlio Butt of Lewis ; 
and the Stack and Skerry, about tho same distance west- 
ward of Stromncss. It appears also to have two stations 
off the coast of Ireland, the Skellig Islands and the Stags 
of Broadliaven, and it resorts besides to Lundy Island in 
the Bristol Channel— iLs only English breeding-place. 
Further to tho northward its settlements are Myggemvs, the 
most westerly of the Faroes, and various small islands ofl 
tho coast of Iceland, of which tho Vostmannaoyjar, the 
Reykjaues Fuglaskbr, and Grimsoy are tho chief. On tho 
westorn side of the Atlantic if appears to have but five 
stations, ono in tho Bay of Fundy, and four rocks in tho 
Gulf of Lawrence. On all these seventeen places tho 
bird anivos about tho end of March or in April and departs 
iu autumn when its young are ready to fly , but o\tm 
during the biecdiug-softfummany of tho adults may bo scop 
on their <i king excursions at a vast distance from their 
homo, while at other times of tho year their range is greater 
still, for thoy not only frequent tho North Hoa and tho 
English Channel, but stray to tho Baltic, and, in winter, 
extend their flight to tho Mudoiras, while the members of 
the species of Amorican birth traverse tho ocean from the 
shores of Greenland to the Gulf of Mexico. 

Apparently as bulky as a Goose, anil with longer wings 
and tail, tlio Gannot weighs considerably less. The plum- 
age of the adult is white, tinged on tho hoad and neck with 
bull', while tho outer edge and principal quills of the wing 
are black, and some baro spaces round tho eyes anti on tho 
throat reveal a dark blue skin. Tho first plumage of tho 
young is of a deep brown above, but paler beneath, and 
each feather is tipped with a triangular whito spot. Tho 


1 Tho phrase t/anales htt'lf (Oftiinel's hath), a periphrasis for Urn nett, 
occurs iu tho Ant/hrSuvtM Chronicle, m vofereneo to events which 
took place 975 A.n., as pointed out By Prof, Gunuinglmtn, whose 
learned treatise on thin bird {lids, 1800, p. 1) nearly exhausts all 
that can bo said of its history and habits. A few pages furl her on 
(p. 18) thia writer remarks:—" Tho name Gaimol is intimately con* 
neeled with dur modern English Gander, both words being modllleiw 
lions of tho ancient British 1 gnu ’ or ‘gain.,’ which w Hits sitimi word 
with tho mortem German ‘(hum,’ which in Us turn eom-spomlH with 
tho old High German ‘ ICans,’ tlio Greek yi>, tho Latin unset, and 
tho Hanskrit ‘haiwa,’ all of which posses, s the muiio signification, viz., 
a Goose. Tho origin of tho Jinnies Bohui or Boland, Bulan, Hula, and 
Ilftf-Bula, which aro evidently nil closely related, is not so obvious. 
Martin [Tot /. ,% Hilda] informs us that * some imagine that tho word 
, Solan comes from tho Irish Boulor, corrupted and adapted to tho 
Scottish language, tpd nculis irretnrtis e longinym re spied at prtrHttm.' 
The earlier writers In general derive the word from the Latin soUa, in 
ocinscqueueo of tho bird’s supposed habit of hatching its egg with Us 
foot ; uml in a nolo intercalated into Ray's description of tho Bolan 
Goose iu the edition of his Itineraries published by the Ray Hocioty, 
and edited by Dr Lfitikester, we are told, though no authority for the 
statement is* given, that ‘ tlio Gannot, Aula alkt , should bo written 
Solent Goose, It., a channel goose."’ Hereon nn editorial note 
remarks that this Inst statement appears to im\« been a suggestion of 
Yarreil’s, and that it semes at hast tut possible that the “Holtmi, ” 
took its name from the bird. 
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nest is a shallow depression, either on the ground itself or 
on a pile of turf, grass, and seaweed — which last is often 
conveyed from a great distance. The single egg it contains 
has a white shell of the same chalky character as a Cor- 
morant's (voi. vi. p. 407). The young are hatched blind and 
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naked, hut the slate-colourod skin with which their body is 
coverod is soon clothed with white down, replaced in due 
time by true feathers of the dark colour already mentioned. 
The mature plumage is bolievod not to be attained for 
some throe yoars. Towards tho end of summer the majority 
of Gannots, both old and young, leave the neighbourhood 
of their breeding-place, and, betaking themselves to the open 
sea, follow the shoals of herrings and other fishes (the 
presence of which they are most useful in indicating to 
fishermen) to a great distance from land. Their prey is 
almost invariably captured by plunging upon it from a 
height, and a company of Gannets fishing presents a curious 
and interesting spectacle, Plying in a lino, each bird, when 
it comes over the shoal, closes its wings and dashes per- 
pendicularly into the waves, whence it emerges after a few 
sooonds, and, shaking tho water from its feathers, mounts in 
a wide curve, and orderly takes its place in the rear of the 
string, to repeat its headlong plunge so soon as it again 
finds itself above its prey. 1 

1 The large number of Gannots, and the vast quantity of fish they 
take, has keen frequently animadverted upon, but the computations 
on this last point are perhaps fallacious. It Beems to he certain that 
in former days fishes, and herrings in particular, were at least as 
plentiful as now, if nob more so, notwithstanding that Gannets were 
more numerous. Those frequenting tho Bass were reckoned by Mac- 
gillivray at 20,000 in 1831, while in 1869 they were computed at 
12,000, showing a decrease of two-fifths in 88 years. On Alisa in 
1869 there were supposed to be as many as on the Bass, but their 
number was estimated at 10,000 in 1877 {Report on tlws Herring 
Fisheries of Scotland, 1878, pp. xxv. and 171), — being a diminution of 
one -sixth in eight years, or nearly twice as great as on the Bass. 
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Structurally the Gannet presents many points worthy 
of note, such as its closed nostrils, its aborted tongue, and 
its toes all connected by a web — characters which it pos- 
sesses in common with most of the other members of the 
group of birds ( Steganopocles ) to which it belongs. Tut 
more remarkable still is the system of subcutaneous air-cells, 
some of large size, pervading almost the whole surface of 
the body, communicating with the lungs, and capable of 
being inflated or emptied at the will of the bird. This 
peculiarity has attracted the attention of several writers — 
Montagu, Professor Owen ( Proc . Zool. Soc 1831, p. 90), 
and Macgillivray ; but a full and particular account of the 
anatomy of the Gannet is still to be desired. 

In the southern hemisphere the Gannet is represented by 
two nearly allied but somewhat smaller forms — one, 3ula 
ccipemis, inhabiting the coast of South Africa, and the other, 
3. sermtor, the Australian seas. Both much resemble the 
northern bird, but the former seems to have a perman- 
ently black tail, and the latter a tail the four middle feathers 
of which are blackish-brown with white shafts. 

Apparently inseparable from the Gannets generically are 
the smaller birds well known to sailors as Boobies from 
the extraordinary stupidity they commonly display. They 
differ, however, in having no median stripe of bare skin 
down the front of the throat; they almost invariably breed 
upon trees, and are inhabitants of warmer climates. One 
of them, 3. cyanops , when adult has much of the aspect of 
a Gannet, but S. piscator is readily distinguishable by its 
red legs, and 3. leucogaster by its upper plumage and neck 
of deep brown. These three are widely distributed within 
the tropics, and are in some places exceedingly abundant. 
The fourth, 3. mriegata, which seems to preserve through- 
out its life the spotted suit characteristic of the immature 
3. bassana, has a much more limited range, being as yet only 
known from the coast of Peru, where it is one of the birds 
which contribute to the formation of guano. (a. n.) 

GANS, Edwabd (1798-1839), a distinguished jurist, 
was born at Berlin, on the 22A March 1798. His father, a 
banker in Berlin, was of Jewish descent. He was educated 
first at Berlin, then at Gottingen, and finally at Heidelberg, 
where he met Thibaut, the celebrated lawyer, and Hegel, by 
whom he was much attracted. He attended Hegel’s lectures 
at Berlin and became thoroughly imbued with the principles 
of the Hegelian philosophy. In 1825 he travelled for some 
months in England and France, and on his return was 
named professor extraordinarius at Berlin. At this period 
the historical school of jurisprudence was coming to the 
front, and Gans, already, from his Hegelian tendencies, 
predisposed to treat law historically, applied the method to 
one special branch of legal relations — the right of succession. 
His great work, JSrbrecht in weltgeschichtlichen Entwicklung 
(4 vols. 1820, 1825, 1829, and 1835), is still of permanent 
value, not only on account of its extensive survey of facts, 
but through the admirable manner in which the general 
theory of the slow evolution of legal relations is presented. 
In 1830, and again in 1835, Gans visited Paris, and formed 
an intimate acquaintance with the knot of brilliant writers 
and lecturers, Cousin, Yillemain, Michelet, and Quinet, who 
then made Paris the centre of literary culture and criticism. 
The liberality of his views, especially on political matters, 
drew upon Gans the displeasure of the Prussian Government, 
and in 1835 his course of lectures on the history of the 
last fifty years, afterwards published ( Vorlesungen iiber d. 
Geschichte d. letzten fiinfzig Jahre), was prohibited. He 
died at Berlin in 1839. In addition to the works above 
mentioned, there may be noted the treatise on the right of 
possession ( Ueber die Grmdlage des Besitzes, 
of a systematic work on the Roman civil \&vf 
Romnchm Civil-f'echts, 1827), and a. collecriorf- ;©f/hi8 
miscellaneous writing? 
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edited the JPMlosophie der GescUckte in Hegel’s Werlee , and 
contributed an admirable preface. 

See on tlie Me and works of Gans, llevue da Deux Monties, Dec. 
1839. 

GANSBACHER, Johann Baptist (1778-1844), a 
musical composer of repute, was born in 1778 at Sterling 
m Tyrol, Iiis father, a schoolmaster and teacher of music, 
undertook his son’s early education, which the boy con- 
tinued under various masters till 1802, when he became 
the pupil of the celebrated Abbate Yogler. To his con- 
nexion with this artist and with his fellow pupils, more 
perhaps than to his own merits, Gansbacher’s permanent 
place m the history of music is due ; for it was during his 
second stay w r itk Yogler, then (1810) living at Darmstadt, 
that he became acquainted with Weber and Meyerbeer, who 
had also been attracted by the abbatc’s reputation, and tho 
close friendship which sprang up among tho three young 
musicians, and was dissolved by death only, has become 
celebrated in the history of their art. But although 
Gansbacher owes tho greater part of his reputation to this 
circumstance, he was himself by no means without merit. 
He creditably filled tho responsible and difficult post of 
director of the music at St Stephen’s Cathedral, Vienna, 
from 1823 till liis death (July 13, 1844) ; and his composi- 
tions betray the musician of high gift and accomplishment. 
They consist chiefly of chuich music, not less than 17 
masses, besides litanies, inotots, offertories, &c., being 
amongst the number. Ho also wrote several sonatas, a 
symphony, and one or two minor compositions of a dramatic 
kind. 

GANYMEDE (Greek, Taw/j.rj&ys, Latin, Gangnmles) 
affords a typical examplo of tho manner m which myth- 
making continued as a living process through tho whole of 
Crook history. In the thought of tho primitive Indo- 
Germanio race, occupied with tho simplest cares of living, 
a very frequent subject was naturally tho rain ; and their 
thought has been preserved to us iu the form of mythology. 
Aa the rain descends to earth it is tho chief blessing to 
men, while in tho clouds it gladdens tho dwellora thoro. 
Hence arises the idoa of a drink for tho gods — tho soma of 
tho Hindus, the meth of the Norsemen, and tho nectar of 
tho Greeks — which plays such an important part iu tho 
JRitj Veda, tho Jidda, and tho llomorie poetry. Tho 
guardian and givor of tho diviuo drink occurs in many 
forms, sometimes as a bird, sometimes as a diviuo being. 
Just as the eagle brings nectar to Ecus iu Croto, so Odiu 
takes tho form of an eaglo to steal the moth from Guttung 
for tho use of tho gods. Tho same divinity that in hoavon 
distributes tho drink to tho gods is on earth tho genius 
that presides over tho duo supply of water. Hence among 
the Greeks Ganymodo, as this genius is called, exists iu 
heaven as the Aquarius of tho zodiac (Ilygiims, fab. 324), 
while on earth ho is, as Pindar (tv. 2G7 [110]) tolls us, tho 
geuius of the fountains of tho Nile, which was par excel- 
lence tho life-giving and fertilizing river of tho earth. 

But tho form under which the Ganymede myth most 
commonly appears has its origin iu Asia Minor and iu 
Crete. Homer (II,, xx. 232) says that Ganymede was a 
son of Tros, and that tho gods on account- of his beauty 
carried him off to hoavon to dwell among tho immortals 
and pour out the wine for Zeus. Tho Little Iliad ugaiu 
makes him the son of Laomedou, and says that Zeus 
gave his father a golden vine in exchange for him. In 
tho Trojan Ganymede there is nut much trace loft of the 
old kindly genius who distributes tho blessing out of the 
clouds. Wo may indeed, when we remember that the 
Greeks admired personal beauty as almost diviuo (ef. Hdt., 
v, 47), be able to see iu this translation the good genius 
returning alive to hoavon after his sojourn on earth, an idea 
that occurs in the mythology of almost every race. But 
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now he seems rather to represent the everlasting youth and 
j beauty that attend on the gods, and to be the male counter- 
part of Hebe, who was worshipped m Phlius under the name 
Ganymeda (Pausanias, li. 13). Moie and more the myth 
grows away from its earliest form, and as Greek manners 
altered the darkest side of their social system attached 
itself to it. Through the Ionian Greeks the Asiatic custom 
of secluding women had spread to the mother country 
and superseded the old heroic manneis. The presence of 
women at meal-times, customary in the time of Homer (Od., 
iv. 221), was now discontinued Beautiful young male 
slaves waited at banquets, and the feeling grew that the gods 
also observed this custom. Ganymodo was now conceived 
as the favourite of Zeus. So early as the Hymn to Aphrodite, 
Zeus himself carries off Ganymede on account of his beauty ; 
and Tkeogms (about 500 u.c ) speaks of tho love of Zeus 
for Ganymede as a well-known tale. In Crete especially, 
where the love of boys was systematized and legalized, and 
from which tlio habit spread over the wholo of Greece, does 
tho myth find nourishment and growth. On tho one hand, 
Zeus was represented to have himself, in the form of uu 
eagle, carriod off Ganymodo; on tho othor hand, it was 
j said that Minos, the primitive ruler and lawgiver of Crete, 
had been the ravislier of Ganymede. Iu this way it was 
I attempted to give dignity and antiquity to a borrowed 
and loathsome custom. The rapidity with which the habit 
spread all over Greece makes the mythical embodiment 
of it fill an important place in the painting, sculpture, 
and literature of Greece m its decline. Thus it comes that 
tho name winch once donoted tho good geuius that gives 
tho best gifts to man was adopted in the vulgar Latin 
under tho form Catamilus to signify tho most degraded of 
men (on this subject v. Bottiger, Kuwt-MythoL, ii. 35, 01). 

It is significant that iu Greek art not one vory early re- 
presentation of tho myth occurs (Overbook, Kunst-M yiho- 
lotjie, p. 515); but iu the middle and later periods it 
becomes a favourite subject. Two moments especially arc 
represented — (1) (J any mode carried off by the eagle, where 
the eaglo is sometimes Zeus’s mosseiigur, but at other times 
obviously Zeus himself, as is shown by tho .sensual passion 
apparent iu both figures (Jalui, Archa'ahy. Jleitriujv, p. 
20), and (2) Ganymede feeding or caressing the eaglo. 

Besides Pre.ller’s and Jacobi's elaborate works, see Kuhn, Ur rah. 
kunft dm Fetters ; Braun, FattaymcU. tier tiayr ; Hurtling, Mrtitjum 
'U. Myth, tier Gnrrhcn ; Schwartz, Umpniny dor Myth. ; and on 
tho derivation of the name seo Kulm’a ZcitscJi, , ii. and v, 

GAP (tho ancient Vaphmm), a town of France, capital 
of an arrondissemont and also of the department of Hautes 
Alpos, is situated on the right bank of tho Luyo, 40 miles 
B.k of Gronoble. It stands in a wide valley about 2400 
foot above soa-levol, and is surrounded by an amphitheatre 
of hills, ovor which tower tho snow-covored mountains of the 
Alps. In the vicinity are fine walnut avenues and vine- 
yards, but the town, with the exception of a few modem 
houses, is badly built and has a somewhat miserable appear- 
anco. Tho chief public buildings are the Gothic cathedral, 
containing the tomb of tho celebrated Constable do Lesdi- 
guicres, the court-house, the town-hall, the bishop’s palace, 
the barracks, and the theatre. In 1800 a statue in bkok 
marble was erected iu front of the barracks to Baron do 
Ladoucotte, a former prefect of the Hatties Alps. Gap is 
the seat of a court of primary jurisdiction, and has a com- 
nmnal college, a diocesan seminary, a public library, and a 
museum of antiquities, natural history, botany, and geology, 
Tho manuFuetures comprise woollen, linen, and silk goods, 
leather, and dressed skins, fa tho vicinity are some marble 
quarries, which wore known to the Homans. The town 
became the seat of a bishopric iu the 4th century, and its 
bishops were for a lung period styled princes and counts of 
Gap. In former times it buffered greatly from the devaata- 
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tions of the Lombards and Moors, from the plague, and 
from earthquakes ; and in 1692 it was almost burned to the 
ground by Duke Yictor Amadeus of Savoy. The population 
in 1876 was 7249. 

GARAT, Dominique Joseph (1749-1833), was born 
at Bayonne, 8th September 1749. After receiving a good 
education under the direction of a relation who was a curd, 
he came to Paris, where he obtained introductions to the 
most distinguished writers of the time, and became a con- 
tributor to the Encyclopedic Methodique and the Mercure 
de France. He gained considerable reputation by an dloge 
on L’HQpifcal in 1778, and was afterwards three times 
crowned by the Academy for eloges on Suger, Montausier, 
and Fontenelle. In 1785 he was named professor of 
history at the Athenoeum, where his lectures enjoyed an 
equal popularity with those of Laharpe on literature. 
Being chosen a deputy to the states-general in 1789, he 
rendered important service to the popular cause by his 
narrative of the proceedings of the Assembly contributed to 
the Journal de Paris. Possessing strongly optimist views, 
a mild and irresolute character, and indefinite and change- 
able convictions, he played a aomowhat undignified part in 
the great political events of the time, and became a pliant 
tool in carrying out the designs of others. Ho succeeded 
Danton as minister of justice in 1792, and in this capacity 
had entrusted to him what ho called the commission affreuse 
of communicating to Louis XVI. his sentence of death. In 
1793 he became minister of the interior, and during the 
Reign of Terror he was imprisoned, but he received his liberty 
after the revolution of the 9th Thermidor, aiid was named 
minister of public instruction, In 1798 he was appointed 
ambassador to Naples, and in the following year he became 
a member of the Council of the Ancients. After the revolu- 
tion of the 18th Brumaire, ho was chosen a senator by 
Napoleon and created a count. During the Hundred Days | 
he was a member of the chambor of representatives, and 
strongly oppusod the recall of tho Bourbons. In 1803 ho 
was chosen a member of the Institute of Franco, but after the 
restoration of Louis XVIII. bis name was, in 1S1G, deleted 
from tho list of members. After tho revolution of 1830 he 
was named a member of tho now Academy of Moral and 
Political Science. Ho died at Uslnritz near Bayonne, 
April 25, 1853, His writings are characterized by elegance, 
grace, and varioty of stylo, and by the highosfc kind of 
rhetorical oloquenco ; but his grasp of his subject is super- 
ficial, and as his criticisms have no root in fixed and philo- 
sophical principles they uro not unfrequontly whimsical and 
inconsistent. Ho must not bo confounded with his elder 
brother Dominique (1735-1799), who was also a deputy to 
tho states-gonoral. 

Thu works of Unvat include, besides those already mentioned, 
Considerations sar la JUoohtinn fmnytm, Paris, 1792 5 M&tnoim 
sur la Revolution, ou Expose dc ma muluitc, 1795 ; Mdmoircs snr 
la vie do M. Suanl, sur m icrits, ot sur lo XVIII 'me sibclc, 1820 ; 
dloges ou Joubort, Kleiber, and Dosaix ; several notices of distin- 
guished persons j and a largo number of articles in periodicals. 

GABAT, Pieriie-Jean (1764-1823), one of the most 
famous singers of Lis time, nephew of the former 1 , was born 
at Ustaritz, 25th April 1764. Gifted with a voice of ex- 
ceptional timbre and compass, he devoted himself, from an 
early age, to tho cultivation of his musical talents. On 
account of his manifesting a distaste for the legal profession, 
for which his father wished him to study, he wets deprived 
of his allowance, but he obtained through the patronage of a 
friend the office o£ secretary to Comte d’ Artois, and was 
afterwards engaged to givo musical lessons to the queen of 
Franco. After the Devolution he became a professional 
singer, and on account of a song which he had composed in 
reference to the misfortunes of the royal family he was 
thrown into prison. On regaining his liberty he went to 
Hamburg, where he at ones achieved extraordinary success ; 
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and by his subsequent appearances in Paris, and his visits 
to Italy, Spain, Germany, and Russia, he made for hi ms elf 
a reputation as a singer unequalled by any other of his own 
time. He was a keen partisan of the composer Gluck in 
opposition to Handel. On the institution of the Conserva- 
toire de Musique, he became its professor of singing. He 
is also the composer of a number of songs, many of which 
have considerable merit. He died 1st March 1823. 

GARAY, JInos (1812-1853), Hungarian poet and 
author, was bom 10th October 1812, at Szegszdrd, in the 
county of Tolna. From 1823 to 1828 he studied at 
Fiiufkirchen, and subsequently, in 1829, at the university 
of Pesth. Here, having become acquainted with the 
works of the best German authors, he devoted himself to 
literary pursuits, aud in 1834 brought out an heroic poem, 
in hexameters, under the title Gsatdr. After this he issued 
in quick succession various historical dramas, among which 
the most successful were Arbbcz, Orszdgh Ilona, aud Bdthori 
Erzsebet , — the first two published at Pesth in 1837, and the 
last in 1840. From 1833 to 1836 Garay was, moreover, 
associated with the literary journal Regeld (Taleteller), and 
in 1837 assisted in the editorship of the periodical Raj so - 
latoh (Sketches). At the beginning of 1S38 he removed to 
Presburg, where he was for some time engaged in editing 
the political journal Ilirndh (Herald). He returned to Pesth 
in 1839, when he was elected a corresponding member of 
the Hungarian Academy of Sciences. In 1842 he was 
admitted into the Kisfaludy Society, of which he became 
second secretary. Garay enriched Hungarian literature 
with numerous lyrical poems, ballads, and tales. The 
first collection of his poems was published at Pesth in 
1843 ; and his prose tales appeared in 1845, under the title 
of Tollrajzok (Sketches with the Pen). His historical ballads 
aud legends, styled Arpddok i Pesth, 1847 (2d ed. 1848), 
showed him to be a master in the art of ballad writing. 
Some of his lyrical poems also are excellent, as, for example, 
Balatoni KagylOk (Shells from the Balaton Lake), Pesth, 
1848. His legend Bosnydk Zsbjia, Pesth, 1847, as also his 
pootical romance Frangepdn KristCfne (Christopher Frange- 
pan’s Wife), Posth, 1846, gained the prize of the Kisfaludy 
Society. His last and most famous work was an historical 
poem in 12 cantos, with the title Szent LdszlO (Saint Ladis- 
laus), Eger, 1852 (2dod. Pesth, 1853, 3d ed. 1863). In 1848 
Garay was nominated professor of Hungarian language and 
literature bo the university of Pesth, hut in the following year 
ho resigned that post. In 1850 he became enfeebled in 
health, and ftt length unfit for further literary efforts. 
After about four years’ illness, he died on the 5th Novem- 
ber 1853, in great want, in the forty-second year of his 
age. A collective edition of his poems was published at 
Pesth the year after his death by F. Ney (2d ed, 1860), and 
several of his poems have been translated by Kertbeny. 

See Garay Jdnos Sssaas kdltcininyci, 2 d ed., Pesth, 1860 ; and 
Dichtungen von Johann Garay, 2d ed., Vienna, 1856. 

GARBO, Rajteaellino del (1466-1524), a Florentine 
painter, His real name was Raffaello Oapponi ; Del Garbo 
was a nickname, bestowed upon him seemingly from the 
graceful nicety (garbo) of his earlier works. He was a 
scholar of Filippino Lippi, with whom he remained till 
1490, if not later. He showed great facility in design, and 
excited hopes which the completed body of his works fell 
short of. He married and had a large family ; embarrass- 
ments and a haphazard manner of work ensued ; and finally 
he lapsed into a very dejected and penurious condition. 
Three of his best tempera pictures are in the Berlin Gallery ; 
one of the Mado nna standing with her .Infant between two 
musician-angels) is particularly attractive'. 
name the oil-painting of the Resurrection 'done? for $be 
church of Monte Oliveto, ~ ^ 

the same ' 
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piece ; the ceiling of the Caiaffa Chapel in the church of 
the Minerva, Rome ; and a Coronation of the Virgin in 
the Louvre, which is a production of much merit, though 
with somewhat over-studied grace. Angelo Allow was his 
pupil. 

GARQAO, Pedro Antonio Couiiea. (1724-1/ / 2), 
Portuguese lyric aud dramatic poet, was horn m the neigh- 
bourhood of Lisbon on the 24th of April 1724. Almost 
nothing of his biography is known except that he lived a 
life of quiet domesticity and learned leisure, m a rural 
letreatat Fonte-Santa near the capital, till about his thirty- 
sixth year, when he was imprisoned on an obscure charge 
which is believed to have arisen out of some expressions in 
his writings that had given offence to a despotic Government, 
After languishing in confinement for eighteen months, he 
was released by death on the 10th of November 1772. His 
works, which include sonnets, odes, satires, aud epistles, 
as well as dramatic pieces, were published for the first time 
in a collected form m 1778 {Ob ms poeticas de P. A. C. 
Gctiyio), and arc regaided by the Portuguese as having 
marked a period of revival m their national literature. 
While, however, in an age of groat degeneracy he succeeded 
in exhibiting purity and refinement of taste, lie cannot be 
said to have given any indications of an original or power- 
ful gonius. His dramas are confessedly imitations from 
foieign models ; while his odes, epistles, and satires, which 
have earned for him the title (shared by Ferreira) of (t tlio 
Portuguese Horace,” at once reveal the source of tlieir 
inspiration. His endeavour, moreover, occasionally to ap- 
proach the classic style more nearly by substituting quantity 
for rhyme can hardly be regarded as voiy successful. 

GARCIA, Manoel (1775-1832), or, in full, Mauoel 
Garcia del Popolo Vicente, was born m 1775 at Seville. lie 
began artistic life as chorister at the cathedral of Seville, and 
simultaneously studied music under tho best masters of his 
native city. At tho ago of seventeen lio made his debut on 
the stage at Cadiz, in an operetta of his own composition. 
Soon afterwards ho appeared at Madrid in his twofold 
capacity of singer and composer. His reputation boing 
thus established, ho proceeded to Paris, whero lio appeared 
for tho first time, in 1808, in Paer’s opera dfrmlda Hero 
also ho was received with great applause, liis style of sing- 
ing being especially appreciated, This lie further im- 
proved by careful study of the Italian method in Italy itself, 
whore he continued his successes. Jiis opera, The Caliph 
of Bcir/dad , was favourably received at Naples in 1812, 
but liis chief successes were again duo to his perfection 
as a vocalist. In 1824 bo wont to London, and thence 
proceeded to America (1825) with a company of oxcollcnt 
artists, amongst whom wore his son Manoel and his 
daughter Maria, better known under her subsequent name 
o f Malibran, He extended his artistic tour as far as Mexico, 
and was on the point of returning to Europe in order to 
retire from public life, when ho was robbod of liis well- 
earned wealth by brigands on his way to Vora Cruz. 
Settled again in Paris ho soon retired from tho stage, and 
devoted himself exclusively to teaching. Ilodiecl in 1832. 
His method of teaching was unsurpassed, and some of the 
most celebrated singers of tho early part of tho century 
were amongst his pupils. Ho also wrote an oxcollont book 
on tho art of singing callod Metodo di canto. Amongst 
Ins pupils wore his children (already mentioned), who, as 
well as liis daughter Paulina, worthily continued his namo 
in tho musical world. 

GARCILASO DE LA VEGA (1503-1536), soldier and 
poet, was bom at Toledo in 1503. His father, OarcilaBo 
(Garcias Laso or Gareilasso) do la Vega, was counsellor of 
state to Ferdinand and Isabella, and for some timo their 
ambassador at tho court of Homo ; by his mother he was 
descended from the illustrious bouse of Guzman, At the 
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age of seventeen he received a military appointment as a 
“contino” or guardsman to Charles V., and in that capacity 
took part in the war against the insurgent comuneros, having 
been present at tbe battle of Olias near Toledo, where he 
received a wound m the face. He afterwards served in the 
north of Italy, and gained great distinction by his bravery, 
particularly at the battle of Pavia in 1525. His marnage 
with a lady of the household of Queen Eleanor, which took 
place in the following year, suspended only for a very short 
time his activity in military and diplomatic employments ; 
he took part in the repulse of the Turks from Vienna in 
1529, was present at the splendid ceremonial connected 
with the coronation of tho emperor at Bologna m 1530, 
and was charged with a secret mission to Pans in autumn 
of the same year. In 1531 he accompanied the duke, of 
Alva to Vienna, where, for having been in some way privy 
to tho clandestine marriage of his nephew to one of tho 
ladies of the court, he was imprisoned for some mouths on 
an island m tho Danube. It was during this captivity that 
he composed the lino “ cancion” commencing “Con un manso 
ruido do agua corricnfce y clara.” Released and restored 
to favour in Juiio 1532, he at once went to Naples on tho 
staff of Don Pedro do Toledo, the newly-appointed viceroy, 
by whom ho was twice sent on public business of importance 
to Barcelona, in 1533 and m 1534. After having accom- 
panied tho emperor on his Tunis expedition in 1535, where 
ho fought bravely and received two severe wounds, ho was 
employed as a confidential agent at Milan and Genoa in 
negotiations connected with tho proposed invasion of Pro- 
vcucc, and afterwards joined the expedition itself when it 
took tho field. Being with Charles in the neighbourhood 
of Frqjus during tho retreat from Marseilles, Garcilaso do 
la Voga was ordered to silence a small fort at the village of 
Muy, which hud been harassing the movements, of tho army. 
In tho successful discharge of this duty ho received a wound 
on tho head which, twonty-ono dayB afterwards, at Nice, 
provod fatal (October 14, 1530), His literary .remains, few 
in number, but destined to exert a powerful influence on 
tho subsequent development of the poetry and general 
literature of his native country, wore committed to the 
charge of his frionil Boscan, who was preparing them for 
publication along with his own when death overtook him in 
1540. Tho volume ultimately appeared at Barcelona in 
1543, and has often been reprinted. Garcilaso’s share, in 
it consists principally of three cf/lot/an or pastorals, which 
the Spaniards regard as among the finest works of tho kind 
in their language, and which for sweetnessof versification and 
dolicacy of expression take a high rank in modern European 
literature. In addition to tho pastorals, there are thirty- 
seven sonnets, five cancionos, two elegios, and an epistle m 
versi sciolti, in all of which tho influence of Boscan is plainly 
felt, as well as that of tho Italian models whom both poets 
avowedly imitated, Petrarch, Bombo, Ariosto, and Sammzarn, 
Tho poems rapidly gained a wide popularity ; and within 
a century of their appearance they lmd been edited and 
commented on as classics by Sanchez, Herrera, and Tamayo 
do Vargas. “ Imitated by Lope do Vega in every possible 
way, praised more and citod oftonor than any other poet by 
tho gonius of Cervantes, Garcilaso do la Vega has come 
down to us enjoying a general national admiration such as 
is given to hardly any other Spanish poet, and to none that 
lived before his time ” (Ticknor), An English translation of 
his works was published by Wiffen in 1823. 

GARCILASO INCA DE LA VEGA * (1540-1 616), 
historian of ancient Peru, was born at Cuzco in 1540. His 
father was a cadet of tho illustrious family of La Vega, who 
had gone to Pom in tho suite of Pedro de Alvarodo, soon 
after tho conquests of Pizarro ; his mother was of the 
Peruvian blood-royal, a circumstance of which he was not 
a little proud, as giving a right to the title which ho claimed 
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by invariably subscribing himself “Inca.” In 1560 be 
removed to Spain, and, having entered the military service, 
was engaged in the wars against the Moors and Turks. 
Disappointed in the inadequate recognition of bis services by 
tbe crown, be retired while still a young man into private 
life at Cordova, where he gave himself to literature, and 
produced the learned historical work by which he is now 
known, the Comentarios Beales que tratan del Origen de los 
Yncas, reyes quefueron del Peru, de su I dot atria, Zeyes, &c. ; 
con la Ilistoria general de Peru. The first part was pub- 
lished in 1609, and the second within a few months of his 
death, which occurred in 1616. His thorough acquaintance 
with the language and traditions of his maternal ancestors 
gave his work an altogether peculiar value. It is, accord- 
ingly, the source from which all subsequent writers on the 
subject have most largely drawn, and still continues to be 
the chief original authority upon ancient Peru. An inac- 
curate English translation was published by Sir Paul Bycaut 
in 1688. There is also a French translation, which was 
published iu 1727. 

GAUD, a department in the south of France, consisting 
of part of the old province of Languedoc, is bounded N. by 
the departments of Lozfere and Ardeche, E. by the Rhone, 
which separates it from Yaucluso and Bouches-du-Rhone, S. 
by Hd ran It and the Mediterranean, and W. by Aveyron. 
It lies between 43° 27' 25” and 44° 27' 20” N. lat., and 
between 3° 15' 39” and 4° 50' 44" E. long. The western 
and northern districts of the department are occupied by 
the range of the Cdvetmes, which on the frontier of Lozdro 
attain a height of 5120 feet. The whole of this region is 
celebrated for its fruitful valleys, its gorges, its beautiful 
streams, its vines, and its chestnut, mulberry, and other 
fruit trees, with which the mountains are often clothed to 
their summits. From the Cdvennes the land gradually 
declines to the Rhone and Mediterranean. The southern 
portion, which extends to the sea, and was probably at one 
time covered by it, is a low plain with numerous lakes and 
marshes. Besides the Rhone, which bounds the department 
ou the E., and the Ardicho, tho lower portion of which 
forms part of its boundary on the N., tho principal rivers 
are the Cfczo, Gard, Vidourlc, and Hdrault. The most 
northern of these is the Ciizo, which rises in tho Cdvennos, 
and after a course of about 50 miles in an E.S.E. direction 
falls into tho Rhone bolow Baguols. Tho Gard, or Garden, 
from which tho department takes its name, is also an 
affluent of the Rhone, and rising in the Cbvennes from 
several sources, traversos the centre of the department, having 
a length of about 60 miles. In the upper part of its course 
it Hows through a succession of deep mountain gorges, and 
from tho melting of the snows on the Cdvennes is subject 
to inundations, which often cause great damage. Its waters 
not unfrequently rise 18 or 20 feet in a few hours, and its 
bed is sometimes increased in width to nearly a mile. The 
Vidourle flows in a S.S.E, direction from its source near 
Lo Yigan, and after a course of about 50 miles falls into the 
soa. Below Sommi&res it forms the western boundary of 
the department. The PWrault has its source and part of its 
course in this department. The Canal de Beaucaire extends 
from the Rhone at the town of that name to Aigues Mortes, 
which communicates with the Mediterranean by means of 
tho Graud-Roubino canal. The climate is generally very 
mild but is rather changeable, and cold and violent storms 
of wind aro not uncommon. The department is rich in 
minerals, which constitute one of the chief sources of its 
wealth. Iron, coal, and argentiferous load mines are ex- 
tensively worked ; and manganoso, zinc, and antimony are 
found. Great quantities of salt are obtained from the salt 
marshes along the coast, . The gypsum and other quarries 
ompioy a considerable number of workmen. The fisheries 
are very productive. The manufactures are extensive, and 
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include silk, cotton, and woollen fabrics, ironware, hats, 
gloves, paper, leather, earthenware, and glass. The chief 
grain crops are wheat, oats, rye, and barley. Lentils, pease, 
and potatoes are also grown. Gard is famed for its cattle, 
its breed of small horses, and its sheep, the wool of which 
is of a very fine quality. The principal trait trees are the 
olive and mulberry. The vine is extensively cultivated, 
and yields excellent red and white wines. Gard is divided 
into the arrondissements of Nimes, Alais, Uzes, and Le 
Vigau, with 38 cantons and 347 communes. The chief 
town is Nimes. The total area is 2256 square miles, and 
the population in 1866 was 429,747, andin 1876 423,804. 

GARDA, Lake of, the Italian Lago di Garda and 
ancient Benacus , the largest and most eastern of the great 
lakes of northern Italy. It is enclosed by Alpine ridges 
on both sides, except towards the south, where it widens 
out into the Lombard plain. The northern extremity 
belongs to the Austrian district of Tyrol, while the 
remainder is divided between the two old Italian pro- 
vinces of Yenetia and Lombardy. The length of the 
lake is about 38 miles ; its width varies from 2 or 3 miles 
in the north to 11 or 12 iu the south; and its area is esti- 
mated at 135 square miles. The ordinary elevation of the 
surface above the level of the sea is 320 feet, but this is 
increased by 3 or 5 feet by the melting of the Alpine snows 
at the beginning of summer. The greatest depths are about 
900 or 1000 feet. At the northern extremity it receives tho 
waters of the Sarca, a comparatively small Tyrolese stream, 
and at the south-eastern corner, at Peschiera, its surplus is 
conveyed by the Mincio to the Po. Navigation on the one 
hand is frequently rendered dangerous by sudden bursts of 
storm, while on the other hand it is facilitated by the 
two regular winds called the Ora or Andar and the Sover, 
of which the former blows from the south from midday to 
midnight, and the latter from the north from midnight to 
midday. Especially in its southern quarters, the lake is 
very rich in fish, the more important species being the 
salmon-trout, the carpione ( Salma punctatus), the trout, the 
sardina ( Alausa vulgaris ), the eel, and the arvole. The 
principal towns and villages along the Riviera or western 
side of the lake are — Desenzano, in the south ; Salo, with 
4500 inhabitants; Maderno, with 1500 inhabitants; Tos- 
colano, with 2000, famous for its paper-mills, introduced 
in 1386 ; Gargnano, with 4000 ; Limonc ; and Riva, at the 
northern extremity, with about 6000. Proceeding south 
along the eastern side we find Torbole, Malcesine, Torri, 
Garda, which gives its name to the lake, Lacize, and 
Peschiera. Desenzano and Torri are the chief seats of the 
fish trade. Steamers ply regularly from Desenzano to Riva, 
and from Riva to Peschiera. The scenery of the Garda 
is not so fine as that of the Lake of Como, but it is 
remarkable for the luxuriance of the vegetation, especially 
on the beautiful promontory of Sirrnione, which projects 
from the southern shore, and still contains the ruins of the 
villa once inhabited by Catullus. The lemon ripens its 
fruit at several places round the lake, though the trees 
require to bo carefully covered, and even artificially 
warmed, during the frosts. The whole number is estimated 
at about 18,000, and each may produce about 1000 
lemons. 

Tho lake was well known to tlie Romans as Benacus (B Jivukos), 
and its storms aro described by Virgil in the familiar line— 

“ Fluctibus ctfremifci assurgens, JBcnace, marino." 

In several ancient inscriptions the name Benacenses occurs ; and 
some antiquaries on no more authority have supposed that there 
must have been a town of its own name on the lake. _ According to 
a not improbable hypothesis there was formerly a navigable 
from the Adriatic to the Benacus; and we know from;&scribed 
stones preserved in the Museo Filaimonico of Peschiera (the 
ancient Arddicci) that a rich corporation of shipowners' existed in 
the town (Collegium ncmmlariortm ArdeMmnaviim).- If such a 
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passago to the sea was available in tlie later Roman, period, it must 
at least have disap peaied before the end of the 15th centuiy ; for 
when in 1438 the Venetians wished to bung their vessels from the 
Adige to the lake they conveyed them ovei land from the neighbour- 
hood of Mon to Toi bole. This Herculean undertaking was proposed 
by Blasio de Arbonbus and Nicola Boibolo, and it was successfully 
accomplished at a cost of 15,000 ducats As early as 1827 a steam- 
boat ot 28 lioise-powor, the “ Arciduca Ramon,” was launched on 
the lake at Desenzano by a Milan company ; and m 1834 it was 
superseded by another of 18 horse-power In 1830 Francesco 
Montague. of Riva built a boat, the “ Mauubno,” the machineiy of 
which was moved by 8 horses going round and round on the deck , 
hut in 1839 he gave it up as unprofitable. In 1873 there wcie four 
steamboats on the lake in tho service of the midway company of 
Upper Italy, besides tlnrty-ono vessels with a total tonnage of 
about 400 tons, and about 600 fishing boats The Italian Govern- 
ment also maintained four gunboats at Peseluera. 

See Dal Pozzo, Layo, Fortcrza, o Room dir Garda e Gcirdcscinu , 
Verona, 1678 ; Volta Semilno, Dcscriuom del Layo di Garda, 
Mantua, 1828 ; Ercolam, Gmda al Layo di Garda, Milan, 1816 , 
Bignami, II Layo dt, Garda, Milan, 1873. 

GARDAIA, or Ghardaya (in tlie local documents 
Tagharcleit), a town of North Africa in the Algerian Sahara, 
situated on a lull in tho middle of the Wadi Mezab, on the 
route between Morocco and Tripoli, about 36 miles W.N. W 
of Wargla, m 32° 28' N. lat, and 4° 39' E. long., at a 
height of 1755 feet above tho sea-level. Gardaia is well 
built of limestone, and defended by a bastionod wall pierced 
with seven gates. Tbeie is a Jewish quarter inhabited by 
about 200 families who hold a large part of the industry 
of the town in their hands ; but the principal inhabitants 
are tho Beni Mezab, who speak tho itwal dommb, a dialect 
of the Berber language slightly modified by Arabic 
According to native accounts tho town was founded in 952 
of the Hogira. In modem times tho Turks under Rums 
Salah Bey attempted to subjugate the inhabitants, but tlmir 
invasion was successfully repulsed. Aghrom Baba Said, a 
small ruined town to the west of Gardaia, is tho fortified 
post in which tho Beni Mezab took rofugo. At tho time of 
Duveyrior’s visit in 1859, Gardaia paid a tribute of 45,000 
francs to the Breach. Tho population is estimated at from 
13,000 to 14,000. 

GARDE LEG EN (formerly Garbeleben and Gaedlk- 
ben), the chief town of a circle in tho government district of 
Magdeburg, Prussian Saxony, is situated on tho right bank 
of the Milclo, 28 miles N.N.W. of Magdeburg. Tho in- 
habitants are omplojotl in agriculture, linen and woollen 
manufacture, button-making, calico-printing, and browing. 
Tho chief buildings aro tho hospital founded in 1285, and 
the higher borough school Tho population in 1875 was 
G389. 

Oimlclegim is u plains of groat antiquity. In 633 it was do, strayed 
by Dorvan, duko of the Wends, hut it was ml mil t in 92*1 by King 
Henry 1. For a long time it was tho scat of u line* of margrave 
princes. It remained a frets town until 1478. It sullbml consider- 
ably in the Thirty Years' Wav, anil m 1775 it was burned by the 
French. On the neighbouring heath Murgmvo Louis J, gained 
in 1343 a victory over Otto the Wild of Brunswick. 

GARDENING. Boo IIoimouLTunu. 

GARDINER, a city of tho United Btufcoa in Konueboe 
county, Bfcato of Maine, is situated at tho junction of tho 
Kennebec and Oobosse rivers, 10 milos B. by 32. of Augusta. 
Tho water-power of tho Ooboaso rivor is nmoh utilized for 
manufactures, and thu town has saw-mills, paper-mills, iron 
foundries, a woollou factory, a tannery, a pottery, and 
manufactories of sashes and blinds, and is tho headquarters 
of tho ice-business on tho Kennebec. It is couuectod with 
Piltston, on tho other side of tho river, by a bridge 900 
foot in length. Tho population iu 1870 was 4497. 

GARDINER, Colonel James (1087-17*15), a Scottish 
soldier, was born at Oarridon in Linlithgowshire, January 
10, 1087. At tho ago of fourteen he entered a Scottish 
regiment in thu Dutch service, and was afterwards present 
at the battle of Ramillies, where he was wounded. He 
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subsequently served in different cavalry regiments, and in 
1730 was advanced to the rank of lieutenant-colonel, and 
in 1743 to that of colonel. He fell at the battle of 
Presfconpans, September 1, 1745. The circumstances of his 
death are described in Sir Walter Scott’s Waverley Iu his 
early years he was distinguished for his recklessness and 
profligacy, but, in 1719, a supernatural vision, as he re- 
garded it, led to his conversion; and from that time ho 
lived a life of great devoutness and of thorough con- 
sistency with his Christian profession. His life was written 
by Dr Philip Doddridge. 

GARDINER, Stephen (1483-1555), bishop of Win- 
chester and lord chancellor of England, was born at Bury 
St Edmunds iu 1483. He is believed to have been the 
illegitimate son of Dr Woodville, bishop of Salisbury, 
brother of Elizabeth Woodville, queen of Edward IV. If 
so, lie lost his father when ho was only ono year old ; 1>uL 
Ilis education seems to have been carefully provided for. 1 lo 
was sent to Cambridge and studied at Trinity Hall, where 
ho greatly distinguished himself iu tho classics, especially 
iu Grook. He afterwards devoted himself to the canon ami 
civil law, in which subjects lie attained so great a proficiency 
that no one couhl dispute his pre-eminence, lie received 
tho degree of doctor of civil law m 1520, and of canon law 
in tho following year. Ere long liis abilities attracted the 
notice of Cardinal Wolsoy, who made him his secretary, and 
in this capacity he is said to have been with him at More 
Parkin Hertfordshire, when the conclusion of the celebrated 
treaty of tho More brought Henry VIII. and tho Prone] i 
ambassadors tlutber. It is .stated, and with groat probu 
bility, that this was tho occasion on which lie was first in- 
troduced to tho king’s notice, but he docs not appear to 
havo been actively engaged in Henry's .service till three 
years later. Jn that of Wolsoy, lie undoubtedly acquired 
a very intimate knowledge of foreign politics, and in 1527 
ho and Sir Thomas More wore named cominissionoi’s on tho 
part of England in arranging a treaty with tho French 
ambassadors for tho support of au army in Italy against, 
tho omporor. That year ho accompanied Wolsoy on his 
important diplomatic mission to Franco, tho splendour and 
maguiliconce of which aro so graphically described by 
Cavendish, Among tho imposing train who went with thu 
cardinal— including, as it did, several noblemen mid privy 
councillors — Gardinoralono scums to haw been acquainted 
with tlic real hoarl of tho matter which made this embassy 
a thing of such peculiar moment. Henry was then parti- 
cularly anxious to cement his alliance with Francis L, and 
gain his co-operation as far as possible in the object on 
which ho had secretly sot his heart — a divorce from 
Catherine of Aragon. In tho course of his progress 
through Franco lie received orders from Henry to send 
back Ms secretary Gardiner, or, as ho was called at court, 
Muster Stevens, for fresh instructions ; to which lit* was 
obliged to roply that ho positively could not spare him 
us lie was the only instrument ho had in advancing the 
king’s “ secret matter.” Next year Gardiner, though still 
nominally in the scrvico of Wolscy, was sent to Italy along 
with Edward Fox, provost of Kings College, Cambridge, 
to promote tho same business with tho pope. His de- 
spatches on this occasion aro still extant, and whatever we 
limy think of tho cause on which he was engaged, they cer- 
tainly give a wonderful impression of the zeal and ability 
with which he discharged his functions. Hero his perfect 
familiarity with the canon law guv© him an advantage over 
all with whom he had to negotiate. Clement VII., wlm 
was then ut Orvicto, and had just recently escaped from 
captivity at St Angelo at the hands of the imperial isis, did 
not wish to offend the king of England, but was still umrr> 
iu dread of the emperor. Ho only desired to temporize. 
But Gardiner would not allow him to take refuge in au 
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evasive policy. What was to be thought, he said, of a 
spiritual guide who either could not or would not show the 
wanderer his way ? The king and lords of England would 
be driven to think that God had taken away from the Holy 
See the key of knowledge, and that pontifical laws which 
were not clear to the pope himself might as well be com- 
mitted to the flames. 

In short, it was owing to Gardiner’s vigorous advocacy 
that the celebrated commission was issued to Cardinals 
Wolsey and Campeggio to try tlie cause in England. After 
obtaining it be was recalled, but early in the following year, 
1529, as Campeggio delayed proceeding, he was sent once 
more to Rome. This time, however, his efforts were un- 
availing. The pope would 2 nake no further concessions, 
and would not even promise not to revoke the cause to 
Rome, as he did very shortly after. Gardiner's services, 
however, were fully appreciated. He was appointed the 
king’s secretary. He had been already some years arch- 
deacon of Taunton, and the archdeaconry of Norfolk was 
added to it in March 1529, which two years later he re- 
signed for that of Leicester. In 1630 he was sent to 
Cambridge to procure the decision of the university as to 
the unlawfulness of marriage with a deceased brother’s 
wife, in accordance with the new plan devised for settling 
the question without the pope's intervention. In this he 
succeeded, though not without a good deal of artifice, more 
creditable to his ingenuity than to his virtue. In November 
1531 the king rewarded him for his services with the 
bishopric of Winchester, vacant by Wolsey ’s death. The 
promotion was unexpected, and was accompanied by ex- 
pressions from the king which made it still more honour- 
able, as showing that if he had been in some things too 
subservient, it was from no abject, self-seeking policy of his 
own. Gardiner had, in fact, ere this remonstrated boldly 
with his sovereign on some points, and Henry now reminded 
him of the fact. “I have often squared with you, 
Gardiner,” ho said familiarly, “but I love you never the 
worse, as the bishopric I givo will convince you.” It must 
bo ownod, however, that liis next distinguished service was 
not a very creditable one ; for ho was, not exactly, as is 
is often said, one of Oranmor’s assessors, but, according to 
(Jranmer’s own expression, “assistant” to him as counsel for 
the Icing, whou tho archbishop, in the absence of Queen 
Catherine, pronouncod her marriage with Henry null and 
void on the 23d May 1533. Immediately afterwards ho 
was sent over to Marseilles, whore an interview between tho 
pope and Frauds I. took place in September, of which ovent 
Henry stood in groat suspicion, as Frauds was ostensibly 
his most cordial ally, and had hitherto maintained the 
justice of his cause in tho matter of tho divorce. Hero ho 
intimated tho appeal of Henry VIII. to a general council in 
easo the popo should vonturo to proceed to sentence against 
him, He also made a like appeal in behalf of Cranmor, 
Next year he and othor bishops were callod upon to vindi- 
cate the king’s new title of “ Supreme Head of the Church 
of England,” Tbe result was his celebrated treatise De 
Vera Obedientia , the ablest, certainly, of all the vindications 
of royal supremacy. In 1 5 35 he had. an unpleasant dispute 
with Cranmor about the visitation of his diocese. During 
tho noxt few years he was engaged in various embassies in 
Franco and Germany. He was indeed so much abroad 
that he had little influence upon tho king’s councils. But 
in 1539 ho was much concerned in the drawing up and 
passing through the House of Lords of the severe statuto of 
the Six Articles, which lod to tho resignation of Bishops 
Latimer and Slmxton and tho persecution of tho whole 
Protestant party. In 1540, on the death of Cromwell, earl 
of Essex, he was elected chancellor of tho university of 
Cambridge. A few years later he attempted, in concert 
with others, to fasten a charge of heresy upon Archbishop 
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Cranmer in connexion with the Act of the Six Articles ; 
and but for the personal intervention of the king he would 
probably have succeeded. He was, in fact, though he had 
supported the royal supremacy, a thorough opponent of the 
Reformation in a doctrinal point of view, and it was sus- 
pected that he even repented his advocacy of the royal 
supremacy. He certainly had not approved of Henry’s 
general treatment of the church, especially during the 
ascendency of Cromwell, and he was frequently visited with 
storms of royal indignation, which he schooled himself to 
bear with patience. In 1544 a relation of his own, named 
German Gardiner, whom he employed as his secretary, was 
put to death for treason in reference to the king’s supremacy, 
and his enemies insinuated to the king that he himself was 
of his secretary’s way of thinking. But being warned of 
his danger he sought an interview with Henry, in which he 
succeeded in clearing himself of all injurious imputations. 
That he was party to a design against Queen Catherine 
Parr, whom the king was at one time on the point of com- 
mitting to the Tower, rests only upon the authority of Foxe, 
and seems a little doubtful It is certain, however, tbat his 
name was omitted at the last in Henry VIII. ’s will, though 
the king was believed to have intended making him one of 
his executors. 

Under Edward VI. Gardiner was completely opposed to 
the policy of the dominant party both in ecclesiastical and 
in civil matters. The religious changes he objected to 
both on principle and on the ground of their being moved 
during the king’s minority, and ho resisted Cranmer’s 
project of a general visitation. His remonstrances, 
however, were met by his own committal to the Fleet, 
and the visitation of his diocese was held during his im- 
prisonment. Though soon afterwards released, it was not 
long before he was called before the council, and, refusing 
to give them satisfaction on some points, was thrown into 
tho Tower, where he continued during the whole remainder 
of tho reign, a period slightly over five years. During this 
time he in vain demanded his liberty, and to be called 
boforo parliament as a peer of tbe realm. His bishopric 
was takon from him and given to Dr Poynot, a chaplain of 
Cranmer’s who had not long before been made bishop of 
Rochester. At tho accession of Queen Mary, the duke of 
Norfolk and othor state prisoners of high rank were in the 
Tower along with him ; but the queou, on her first entry 
into London, set them all at liberty. Gardiner was restored 
to his bishopric aud appointed lord chancellor, and ho set 
the crown on the queen’s head at her coronation. He also 
oponed her first parliament, and for some time was her 
leading councillor. He was now called upon, at the age of 
seventy, to undo not a little of the work in which he had 
boen instrumental in his earlier years,’ — to vindicate the 
legitimacy of the queen’s birth and the lawfulness of her 
mother’s marriage, to restore the old religion, and to 
recant what ho himself had written touching the royal 
supremacy. At least this, it may be presumed, was the 
time when he wrote, if, as we are told, he really did write, 
a Falinodia or retractation of his book De Vera Obedientia, 
which, however, does not seem to be now extant, so that 
how far he had changed his sentiments we cannot very well 
judge. That he should have really changed them to some 
extent is not at all unnatural; and in relation to the divorce 
of Catherine of Aragon, we may .well believe that it was; 
his earlier and not Ms later action that ever troubled his 
conscience. Yet as to the royal supremacy, it seems that he ; 
would have advised Queen Mary to retain it ; bub her <mm 
desire was so great to give up ecclesiastical jurisdiction to. 
the pope that he could not press the matter. .A d^s. 
agreeable task which fell to bimwas the 
queen’s marriage treftfri 
general repugnance* 
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In executing it, however, he took care to make the terms 
as advantageous for England as possible, and to make 
express provision that the Spaniards should in nowise be 
allowed to interfere in the government of the country. 
After the coming of Cardinal Pole, and the reconciliation 
of the realm to the see of Rome, his influence suffered some 
eclipse, though he still remained in high favour. How far 
he was responsible for the persecutions which afterwards 
arose is a debated question. There is no doubt that he sat 
in judgment on Bishop Hooper, and on several other I’ro- 
testants whom he condemned to the flames. But being 
placed on a commission along with a number of other 
bishops to administer a severe law, it does not appear that 
he could very well have acted otherwise. On the bench he 
is said to have used every effort to induce the accused to 
make concessions and accept a pardon ; and a remarkable 
instance of his clemency is recorded by the church historian 
Fuller, who, notwithstanding his prejudices, acknowledges 
a debt of gratitude to him for preserving one of his own 
ancestors from the persecuting zeal of others. It would 
seem, moreover, that when he saw the results of the cruel 
proceedings against heretics, he very soon got tired of them. 
The persecutions raged with the greatest vehemence during 
his absence at the Calais peace conferences in 1555, and 
when lie came hack he declared he would have no further 
hand in them, so that those afterwards apprehended in his 
diocese were removed into that of London in order to be 
adjudged to the flames. In October 1555 he again opened 
parliament as lord chancellor, but towards the end of the 
month he fell ill and grow rapidly worse till the 12th 
November, when he died about tho ago of seventy-two. 

Perhaps no celebrated character of that ago lias been tho 
subject of so much ill-merited abuse at tho hands of popular 
historians. That his virtue was not equal to every trial 
may he admitted, but that ho was anything liko tho morose 
and narrow-minded bigot ho is commonly represented there 
is nothing whatever to show. He has been callod ambitious, 
turbulent, crafty, abject, vindictive, bloodthirsty, and a good 
many other things besides, not quite in keeping with each 
other; in addition to which it is roundly assorted by Bishop 
Burnet that he was despised aliko by Henry and by Mary, 
both of whom made use of him as a tool. How such a 
mean and abject character submitted to romain five years 
in prison rather than change his principles is not very 
clearly explained ; and as to his being despised, we havo 
seen already that Henry VIII., at least, did not consider 
him despicable. The truth is, there is not a single divine 
or statesman of that day whoso course throughout was so 
thoroughly consistent. Ho was no friend to tho Reforma- 
tion, it is true, hut he was at least a conscientious opponent. 
In. doctrine he adhered to the old faith from first to last, 
while as a question of church polity, tho only matter for 
consideration with him was whether tho new laws and 
ordinances were constitutionally justifiable. 

His merits as a theologian it is unnecessary to discuss ; 
it is as a statesman and a lawyer that Jio stands conspicuous. 
But his learning even in divinity was far from commonplace. 
The manual set forth in 1543 by royal and parliamentary 
authority, entitled A necessary Doctrine ami Erudition for 
any Christian Man , was chiefly from his pen; and at a 
later date he was tho author of various tracts in dofenco of 
the Real Presence against Cranmer, some of which, being 
written in prison, were published abroad under a feigned 
name. Controversial writings also passed between him and 
Bucer, with whom he had several interviews in Germany, 
when he was there as Henry VIII. : 's ambassador. 

He was a friend of learning in every form, and took great 
interest especially in promoting tho study of Greek at 
Cambridge. Ho was, however, opposed to the new method 
of pronouncing tho language introduced by Sir John Choke, 
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and wrote letters to him and Sir Thomas Smith upon the 
subject, in which, according to Ascham, his opponents 
showed themselves tlxe better critics, but he the superior 
genius. In his own household he loved to take in young 
university men of promise ; and many whom he thus 
encouraged became distinguished in after life as bishops, 
ambassadors, and secretaries of state. ’His house, indeed, 
was spoken of by Leland as the seat of eloquence and the 
special abode of the muses. 

He lies buried in his own cathedral at Winchester, where 
his effigy is still to be seen. (j- ga.) 

GARE-FOWL 1 (Icelandic, Geirfugl ; Gaelic, Gear bind), 
the Anglicized form of the Hebridean name of a large 
sea-bird, formerly a visitor to certain remote Scottish islands, 
the Great Auk of most English book-writers, and the 
Alca impennis of Linnaeus. Of this remarkable creature 
mention has been already made at some length (Birds, vol. 
iii. pp. 734, 735), but since the species has a mournful 



history and several egregious misconceptions prevail con- 
cerning it, a few more details may nob bo unacceptable, 
particularly as many of them have boon hitherto confined 
to works not easily accessible to tho general reader, and the 
presumed extinction of the bird gives it especial interest. 
In size it was hardly less than a tame Goose, and in appear- 
ance it much resembled its smaller and surviving relative 
the Razor-bill (Aka tarda ) ; but the glossy black of its head 
was varied by a largo patch of white occupying nearly all 
tho space between the eye and the bill, in place of the Razor- 
bill’s thin white line, while the bill itself bore eight or more 
deep transverse grooves instead of the smaller number and 
the ivory-like mark possessed by the species lost named. 
Otherwise the coloration was similar in both, and there is 
satisfactory evidence that the Gare-fowl’s winter-plumage 
differed from that of tho breeding-season just as is ordinarily 

1 The name tlrat appears, and in this form, in the Account of Ilirta 
[St Kllda] and Rom r, dr., by the Lord Register, Sir Georgo M'Kende, 
of Tarbat, printed by Pinkerton in bis Collrclim of Voyage* ami 
Travels (ill. p. 730), and then in Rildiald's Snot in I flu strata (H58*i). 
Martin soon after, in Ids Voyage t» Rt Kit da, spelt it “Qnirfowl/' 
Prof, Owen has adopted the form “ Gavfowl,’’ without, M would 
seem, any precedent authority. 
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the case in other members of the family Alcidce to which, 
it belongs. The most striking characteristic of the Gare- 
fowl, however, was the comparatively abortive condition of 
its wings, the distal portions of which, though the bird was 
just about twice the linear dimensions of the Razor-bill, were 
almost exactly of the same size as m that species — proving, 
if more direct evidence were wanting, its inability to fly. 

The most prevalent misconception concerning the Gare- 
fowl is one which has been repeated so often, and in books 
of such generally good repute and wide dispersal, that a 
successful refutation seems almost hopeless. This is the 
notion that it was a bird possessing a very high northern 
range, and consequently to be looked for by Arctic explorers. 
How this error arose would take too long to tell, but the 
fact remains indisputable that, setting aside general asser- 
tions resting on no evidence worthy of attention, there is 
but a single record deserving any credit at all of a single 
example of the species having been observed within the 
Arctic Circle, and this, according to Prof. Reinhardt, who 
has the best means of ascertaining the truth, is open to 
grave doubt 1 It is clear that the older ornithologists let 
their imagination get the better of their kno wedge or their 
judgment, and their statements have been blindly repeated 
by most of their successors. Another error which, if not 
so widely spread, is at least as serious, since Prof. Owen 
(Encycl. Brit , ed. 8, xvii. p. 176 ; Palaeontology, p. 400) 
has unhappily given it countenance, is that this bird “ has 
not been specially hunted down like the dodo and dinornis, 
but by degrees has become more scarce.’' How, if any 
reliance can be placed upon the testimony of former 
observers, the first part of this statement is absolutely 
untrue. Of the Dodo all we know is that it flourished in 
Mauritius, its only abode, at tbe time the island was dis- 
covered, and that some 200 years later it had ceased to 
exist — the mode of its extinction being open to conjecture, 
and a strong suspicion existing that though indirectly 
due to man’s acts it was accomplished by his thoughtless 
agents (Phil. Trans., 1869, p. 354). The extinction of the 
JHnornis lies beyond the range of recorded history. Sup- 
posing it oven to liavo taken placo at the very latest period 
as yet suggested— -and there is much to be urged in favour 
of such a supposition — little hut oral tradition ro mains to 
tell us how its extirpation was effected. That it existod 
after New Zealand was inhabited by man is indeed certain, 
and there is nothing extraordinary in the proved fact that 
the early settlors (of whatever race they were) lulled and 
ate Moas. But evidence that the whole population of thoso 
birds was done to death by man, however likely it may 
seem, is wholly wanting. The contrary is the case with the 
G are -fowl. In Iceland there is tho testimony of a score of 
witnesses, taken down from their lips by one of the most 
careful naturalists who ever lived, tho late John Wolley, 
that the latest survivors of the specios were caught and 
killed by expeditions expressly organized with tho view of 
supplying the demands of caterers to the various museums 
of Europe. In like manner the fact is incontestable that 
its breeding-stations in tho western part of the Atlantic 
were for three centuries regularly visited and devastated 
with the combined objects of furnishing food or bait to the 
fishennon from very oarly days, and its final extinction, 
according to Sir Richard Bonnycastle (Newfoundland in 
1842, i. p, 232) was owing to “the ruthless trade in its 
eggs and skin." No doubt that one of the chief stations of 
this species in Icelandic waters disappeared, as has been 
before said (Bieds, loc. cit,), through volcanic action — 

“ A land, of old uplioaven from the abyss 
By fire, to sink into the abyss again” — 

1 Tho specimen is m tbe Museum of Copenhagen; the doubt lies as 
to tbe locality whore it was obtained, whether at Disco, which is 
within, or at llie Fiskernits, which is without, the Arctic Circle. 


and that the destruction of the old Geirfuglask6r drove 
some at least of the birds which frequented it to a lock 
nearer the mainland, where they were exposed to danger 
from which they had m their former abode been compara- 
tively free ; yet on this rock ( Eld ey = fire-island) they were 
“specially hunted down" whenever opportunity offered, until 
the stock there was wholly extirpated in 1844, and whether 
any remain elsewhere must be deemed most doubtful 

A third misapprehension is that entertained by Mr Gould 
who, m his Birds of Great Britain, says that “formerly this 
bird was plentiful m all the northern parts of the British 
Islands, particularly the Orkneys and the Hebrides. At 
the commencement of the present century, however, its fate 
appears to have been sealed; for though it doubtless existed, 
and probably bred, up to the year 1830, its numbers 
annually diminished until they became so few that the 
species could not hold its own." 

Now of the Orkneys, we know that Low, who died in 
1795, says in his posthumously-published Fauna Orcadenm 
that he could not find it was ever seen theie; and on 
Bullock’s visit in 1812 he was told, says Montagu (Orn 
Diet App.), that one male only had made its appearance for 
a long time, This bird he saw and unsuccessfully hunted, 
but it was killed soon after his departure, while its mate 
had been killed just before his arrival, and none have been 
seen there since. As to the Hebrides, St Kilda is the only 
locality recorded for it, and the last example known to have 
been obtained there, or in its neighbourhood, was that given 
to Fleming (Edinb. Phil, t Town., x. p. 96) in 1821 or 1822, 
having been some time before captured by Mr Maclellan of 
Glass. That the Gare-fowl was not plentiful in eithei 
group of islands is sufficiently obvious, as also is the impos- 
sibility of its continuing to breed “ up to the year 1830," 

But mistakes like these aie not confined to British 
authois. As on the death of an ancient hero myths 
gathered round his memory as quickly as clouds round the 
setting sun, so have stories, probable as well as impossible, 
accumulated over the true history of this species, and it 
behoves the conscientious natuialisl to exercise more than 
common caution in sifting the truth from the large mass of 
error. Americans have asserted that the specimen which 
belonged to Audubon (now at Vassar College) was obtained 
by him on the banks of Newfoundland, though there is 
Macgillivray’s distinct statement (Brit. Birds, v, p. 359) 
that Audubon procured it in London. The account given 
by Degland (Orn. Pur op., ii. p. 529) in 1849, and repeated 
in the last edition of his work by M. Gerbe, of its extinction 
in Orkney, is so manifestly absurd that it deserves to be 
quoted in full: — “II setrouvaiten assez grand nombre il y 
a une quinzaine d’anndes nux Orcades ; mais le ministre 
presbyt6rien dans le Mainland, en offrant une forte prime 
aux personnes qui lui apportaient cet oiseau, a dtd cause de 
sa destruction sur ces lies." The same author claims the 
species as a visitor to the shores of France on the testimony 
of Hardy (Annuaire Normand, 1841, p. 298), which he 
griovously misquotes both in his own work and in another 
place (Naumannia, 1855, p. 423), thereby misleading an 
anonymous English writer (Nat. Ilist. Pev., 1865, p. 475) 
and numerous German readers. 

Since the former notice of this species in the general 
article Biuds (ut supra), the only important contribution to 
our lcnowledgo of it that has appeared is a paper by Mr 
John Milne, published in The Field newspaper, and since 
reprinted for private circulation, This gentleman visited 
Funk Island, one of the former resorts of the Gare-fowl, or 
“Penguin,'’ as it was there called, in the Newfoundland 
seas, a place where bones had before been obtained by 
Stuvitz, and natural mummies so lately as 1803 and 1864 
Landing on this rock at the risk of his life, he "brought off 
a rich cargo of jts remains, belonging to no fewer than fifty 
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birds, some of them in size exceeding any that had before 
been known. His collection has since been dispersed, most 
of the specimens finding their way into various public 
museums in this countty. 

A literature by no means inconsiderable lias grown up respecting 
tlie Gare-fowl. Neglecting woiks of general beanng, few of which, 
are without many inaccuracies, the following treatises may he 
especially mentioned : — J. J. S. Steenstmp, “ Et Bidiagtil Geir- 
fuglens NaUu’liistorie og srerligt til Kundskaben om dens tidligere 
Uclbi edni ngskreds, ’ ’ Naturh. Forcn Vidensk. Meddelelser [Copen- 
hagen], 1855, p 33 ; E Charlton, “On the Gieat Aulc,” Turns. 
Tyneside, Nat. Field Club, iv p 111, “Abstract of Mr .T Wolley’s 
Researches m Iceland respecting the Gare-fowl,” Ibis, 1861, p 374 ; 
"W, Preyer, “ Ueber Plautus nnpenms," Journ. fur Om., 1802, pp. 
110, 337 , K E. von Baer, “ Uohor das Aussterben der Tlueraitenm 
physiologischev nnd mclit physiol ogiseher Hmsiclit," Full da 
VAectd Imp da St, Pctcrsb , vi. p 513; R Owen, “ Description of 
the Skeleton of the Great Auk,” Trans Zool. Soc., v p 317 , “The 
Gare-fowl and its Historians, Nat. Nut Jtev., v p 467 ; <T. II 
Gurney, jnn., “On the Great Auk,” Zoologist, 2d ser. pp, 1442, 
1639 , IT Reeks, “Great Auk m Newfoundland,” &e., op. at., p. 
1854, V. Patio, “Surl’Alca impemus,” Full. Foe. Orn Suisse, 
n. pp, 1, 80, 147; “On existing Remains of the Gare-fowl,” Ibis, 
1870, p 256, J. Milne, “Relics of the Great Auk,” Field, 27 
March, 3 and 10 April 1875. Lastly, reference cannot he omitted 
to the happy exercise of poetic fancy with which the late Prof. 
Kingsley was enabled to introduce the chief facts of the Garefowl’s 
extinction (derived from one of the above-named papers) into Ins 
charming Water Babies (A. N.) 

GARESSIO, Garesso, or Garezzo, in Latin Garemm, 
a town of Italy about 18 miles S.E. of Mondovi, in tlio 
valley of the Tararo. The Roman remains which are dis- 
covered from time to time bear witness to its high antiquity ; 
during the Middle Ages it was the seat of a marquisate, 
which in 1509 was sold to the Spinola family, and its 
double walls gavo it some importance as a defensible posi- 
tion Besides a castle, it possesses three old monastic 
buildings, ono of which, the Carthusian convent of Casotto, 
is an edifice of much magnificonco. Population in 1870 
nearly 7000, 

GAR-FISH is the name given to a gonus of fishes 
(Below) found in nearly all tlio temperate and tropical 
seas, and readily recognized by their long, slender, com- 
pressed and silvery body, and by their jaws being pro- 
duced into a long, pointed, bony, and sharply-toothed beak. 
About fifty species aro known from differ cut parts of the 
globe, somo attaining to a length of 4 or 5 foot. One 
species is common on tho British coasts, and is well known 
by the names of “long-nose,” “green-bone,” Ac. Tho last 
name is given to those fishes on account of tlio peculiar 
green colour of their bones, which deters many pooplo from 
oating them, although their fiosh is well flavoured and 
perfectly wholesome. The Skipper (Rmnberesox) and T falf- 
beak (Ilemirhamplim), in which tho lower jaw only is 
prolonged, are fishes nearly akin to tho gar-pikes. Fko 
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GARGANEY 1 (North -Italian, OanjdneUo), or Rummer- 
Teal, tho Anas qiierquednla, and A. atria of Linnoms (who 
made, as did Willughby and Ray, two species out of one), 
and the type of Stephens's gonus Qiierquednla. This bird 
is ono of tho smallest of tho Anatidee, and has gained its 
common English namo from being almost exclusively a 
summer-visitant to this country, whoro nowadays it only 
regularly resorts to breed in some of tho East-Norfollc waters 
called Broads, though possibly at ono time found at tho 
same season throughout the groat Fen-district. About Urn 
same size as the common Toal (A. crecca), tho raalo is 
readily distinguished thorofrom by its peculiarly-coloured 
head, tlio sides of which aro nutmeg-brown, closely freckled 

_ 1 Tlio word was in trod mud by Willuglihy from Gesncr (Om., lib. 
jii p. 127), bill, though generally adopted by authors, moms never to 
have become other than a book-name In English, tho bird being in 
variably known in tlio parts of this island whero it in indigenous u 
“Hummer-Teal,’’ 
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with short whitish streaks, while a conspicuous white curved 
line descends backwards from the eyes. The upper wing- 
coverts are bluish-grey, the scapulars black with a white 
shaft-stripe, and the wing-spot (speculum) greyish-green 
bordered above and below by white. Tho female closely 
resembles the hen Teal, but possesses nearly the same wing- 
spot as her mate. In Ireland or Scotland the Garganey is 
very rare, and though it is recorded from Iceland, more 
satisfactory evidence of its occurrence there is needed. It 
lias not a high northern range, and its appearance in Norway 
and Sweden is casual. Though it breeds in many parts of 
Europe, in none can it be said to bo common , but it ranges 
far to the eastward in Asia — even to Formosa, according 
to Swinhoe — and yearly visits India in winter. Those 
that breed in Norfolk arrive somewhat late in spring and 
make their nests in the vast reed-beds which border tho 
Broads — a situation rarely or never chosen by the Teal. 
The labyrinth or bony enlargement of the trachea in the 
male Garganey differs in form from that described m any 
other Drake, being more oval and placed nearly in the 
median line of tho windpipe, instead of on one side, as is 
usually tlio case. 

GARIIWAL, a district of British India, in tho Kuindon 
division, under the jurisdiction of tlio lieutenant-governor 
of tho North-Western Provinces, situated between 29° 10' 
15" and 31° 5' 30" N. lat,, and 78° 18' 45" and 80° 8' E. 
long, and. bounded on the N. by Cliine.se Tibet, on tho E. 
by Kumdou district, on tho S. by Bijnor district, and on 
tho W. by Independent GarhwAl or Tehri. Garhwdl dis- 
trict consists almost entirely of rugged mountain ranges 
running in all directions, and separated by narrow valleys, 
which may almost be described as gorges or ravines. Tho 
only lovcl portion of the district consists of a narrow strip 
of waterless forest, between the. southern slopes of tin* hills 
ancl the fertile plains of Roliilkhaud. The highest menu 
tains aro in tho north of tho district, tho principal peaks 
being NandA Devi (25, fi Cl foot), Knmot (25,413), Ireoul 
(23,382), Dunagin (23,181), Budrinath (22,001), and 
Kodamatk (22,853). Tho Alaknanda, ono of tin* main 
sources of tho Ganges, receives with its affluents the wholo 
drainage of the district. Tho river iR regarded ns of 
peculiar sanctity, and is annually resorted to by thou sands 
of devout Hindus. At Doopraydg tho AltiluiundA joins 
tlio Bhdgirathi, and thenceforward tho muted streams bear 
tho namo of tho Ganges. Navigation is impracticable in 
all tho rivers, owing to tho velocity of their current a, and 
tho existence of shoals and rapids. Cultivation is princi- 
pally confmod to tho immediate vicinity of tho livers, which 
aro employed for purposes of irrigation ; hut out of a total 
estimated area of 5500 square miles in 1872, only 200 
wore returned as under cultivation. Agriculture, however, 
is carried on with great skill ninl industry, by terracing 
out tho hill sides. Wheat,, rice, and vhnnhtd aro the staple 
crops, tho surplus produce being exported to Tibet. Tea 
planting is also carried on under European Hujiminion. 

Tic* census of 1872 disclosed it population in the Guihwttl dis- 
tort of 310,288 (1 115,745 linden find 151,537 females), distributed 
among 31*44 villages and 57,2113 houses. Tin* ilindua numbeml 
308,398, or no less than J»{l*3 |«r relit, of Hut population, tho 
Mahometans 17!*i>, and Gltmlhms 85. The two great Hindu 
temples of Badrinuth and Kedurmilh, which He hidden among the 
recesses of the snowy wage, uttrnel large numbers of pilgrims, 
who considerably ndil to the prosperity of the district, No place 
in UurhwiU eonbuiw ns many as 6000 inhabitants. Bruiagar is 
the largest tmvn, but I he administrative headquarters is at nmni. 
Trade is principally carried on with Tibet, by way of the Malta 
awl N it t passes, slice p awl goats being used ns beasts of burden. 
The chief exports tu*® grain, gw/*, cloth, and tobnw*; the imports 
will, bomx, woo), gold, and precious atones, Good hill roads, Imm 
10 to 12 foul in width, intcrauefc the diatrict in eveiy direction, the 
total length Iwing about 10no miles. The land levenuo in 1875 
amounted to £9555. Only a small force of regular police is 
stationed at headquarters, and there is little crime of any kind. 
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Education has made greater progress among these mountain valleys 
than m the plain districts beneath them In 1875 78 schools 
avoided education to 3609 pupils 

Gaihwal originally consisted of 52 petty chieftainships, each 
chief with his own independent fortress ( yaih ). Between 400 and 
500 years ago, one of these chiefs, Ajai Pal, rulei of Chandpur, 
reduced all the minor puncipahties undei his own sway, and 
founded the Gaihwal kingdom He and his ancestors ruled over 
Gaihwal and the adjacent state of Tehn, in an uninterrupted line 
till 1803, when the Guikhas invaded Kumaon and Garhwal driving 
Pnthiman Sail, the Garhwal chief, into the plains For twelve 
yeais the Giiikhas mled the country with a rod of iron, until a 
senes of encroachments hy them on Bntish teiritory, led to the 
wai with Nepal m 1814 At the teimmation of the campaign, 
Garhwal and lCumaon were converted into British distncts, while 
the Tehn. principality was lestored to Pndlnman Sah, whose 
grandson still holds it. Since the annexation, Garhwal has lapidly 
advanced in matenal prosperity Cultivation lias lapidly increased, 
and the spiead of tea-culture has opened the country to Bntish 
capital and enterprise, wlueh are converting this long haiassed tiact 
into an important and wealthy distnet 

GAELIC (Greek, o-KopoSov , Latin, Allium ; Italian, 
Aglio , French, Ail ; German, Knoblauch ), Allium sativum, 
Linn., a bulbous perennial plant of the tribe Ilyacmthinem 
of the natural order Lihacece, indigenous apparently to the 
south of Europe and to the East, having entire, obscurely 
keeled leaves, a deciduous spathe, a bulbiferous globose 
umbel, and whitish flowers, with exsert pistil and stamens 
The bulb, which is the only part eaten, has membranous 
scales, in the axils of which are 10 or 12 cloves, or smaller 
bulbs From these new bulbs can be procured by planting 
out in February or March. The bulbs are best preserved 
hung m a dry place If of fair size, twenty of them weigh 
about 1 lb. To prevent the plant from running to leaf, 
Pliny (Nat 1. list., xix. 34) advises to bend tlie stalk down- 
ward, and cover with earth ; seeding, he observes, may be 
prevented by twisting the stalk. Garlic is cultivated in 
the same manner as the Shallot (q. v ). It is stated to 
have been grown in England before the year 1548. The 
percentage composition of the bulbs is given by Mr E. 
Solly (Trans. Hurt. Soc. Land., now ser, ixi. p. 60) as 
water 84 *09, organic matter 13*38, and inorganic matter 
1-53, — that of tho loaves being water 87 T4, organic matter 
11*27, and inorganic matter 1*59. The bulb has a strong 
and characteristic odour, and an acrid taste, and yields an 
offensively smelling oil, essence of garlic, identical with 
allylic sulphido (C^Il^oS (soo Hofmann and Caliours, 
Journ. Cheni. Soc., x. p. 320). This, when garlic has 
been eaten, is evolved by tho excretory organs, tho activity 
of which it promotes. From tho earliest times garlic 
lias been usod as an article of diet. It formed part of 
the food of tho Israelites in Egypt (Numb. xi. 5), and of 
tho labourers employed by Cheops in tho construction of 
his pyramid, and is still grown in Egypt, whore, however, 
tho Syrian is tho kind most estoomed (see Kawlinson’s 
Herodotus, ii. 125). lb was largely consumed by tho 
ancient Greek and Homan soldiers, sailors, and rural classes 
(rf Virg,, -AW., ii. 11), and, as Pliny tells us (N. II. , xix. 
32), hy tho African peasantry. Galon eulogizes it as the 
run Liu’s l her lac (soo F. Adams’s Pa-ulus JUgincta, p. 99), 
and Alexander Neckam, a writer of tho 12th contury (seo 
Wright’s edition of his works, p, 473, 18G3), recommends it 
as a palliative of tho heat of tho sun in field labour. “ The 
pooplo in places whoro tho simoon is frequent,” says 
Elphmsfcono (An Account of the Kingdom of Caubid, p. 
140, 1815), “ oat garlic, and rub their lips and noses 
with it, when thoy go out in tho hoab of tho summer, 
to prevent their suffering hy the simoon.” “ O dura 
messorum ilia,” exclaims Horace (Kpod., iii.), as he re- 
cords his detestation of the popular esculent, to smell of 
which was accounted a sign of vulgarity ( cf. Shakespeare, 
Cortot, iv. 6, and Meets, for Meas ,, iii. 2). In England 
garlic is seldom usod except as a seasoning, but in the 
southern countries of Europe ib is a common ingredient in 
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dishes, and is largely consumed hy tlie agricultural popu- 
lation. Garlic was placed by the ancient Greeks on the piles 
of stones at cross-roads, as a supper for Hecate (Theophras- 
tus, Characters, Aeto-iScu/xovias) ; and according to Pliny 
garlic and onions were invocated as deities by the Egyptians 
at the taking of oaths. The inhabitants of Pelusium m 
Lower Egypt, who worshipped tlie onion, are said to have 
held both it and garlic in aversion as food Garlic possesses 
stimulant and stomachic properties, and was of old, as still 
sometimes now, employed as a medicinal remedy. Pliny 
(iV. H., xx. 23) gives an exceedingly long list of complaints 
m which it was considered beneficial. Dr Sydenham valued 
it as an application in confluent smallpox, and, says Cullen 
(Mat. Med , u. p 174, 1789), found some dropsies cured 
hy it alone The volatile oil has proved efficacious iu in- 
digestion, and in some stages of bronchitis, especially in the 
acute form of the disease in infants, also m chronic colds, 
and as a rubefacient and nervine tonic ; and poultices of the 
pounded pulp are recommended for the convulsions and 
suffocative catarrh of infants (Wood, Treat, on Therapeutics, 
p. 451, 1874). With lemon-juice garlic has also "been re- 
sorted to for the cure of diphtheria (Brit, and For. Med.- 
Chir. Rev., 1860, i. p. 281), The wild “ Crow Garlic” and 
“Field Garlic” of Britain are tho Lmnean species Allium 
vineede and A. oleraceum respectively. 

See Phillips, Hist, of Culinary Vegetables, vol ii , rereira, 
Materia Mcdica, vol. u pt. i , MTntosli, The Book of the Garden, 
vol. u , 1855, p. 29. 

GAE.NET (German, Granat ; French, Grenat), a mineral 
the name of which is derived from the Latin granatum, the 
pomegranate, or, as Lydgate calls it, “garnet appille” (see 
Halliwell, Diet , i, p. 392), on account of the resemblance of 
its granular varieties to the seeds of that fruit. Several 
sorts of garnets, with other stones, seem to have been in- 
cluded under the terms av6patj and carbunculus, employed hy 
Theophrastus and Pliny. Garnet occurs m crystals, mostly 
dodecahedral or trapezohedral, very rarely octahedral, 1 of 
the isometric, regular, or cubical system, also in pebbles and 
grains (as in alluvial deposits), and massive, with a granular 
or coarse lamellar structure. It vanes in diaphaneity from 
transparent to nearly opaque ; is red, rod-brown, or black 
m colour, less frequently white, yellow, pink, or green • 
has a vitreous to resinous lustre, a white streak, dodeca- 
hedral cleavage, hardness of 6*5 to 7*5, specific gravity of 
3*15 to 4*30, a and an uneven sub-conchoidal fracture; and 
is brittle and sometimes friable, or, in the compact crypto- 
crystalline varieties, tough. Before the blowpipe it gives a 
brown, green, or black (often magnetic) glass, which hydro- 
chloric acid decomposes, with the separation of gelatinous 
silica. Previous to melting, the mineral is but little affected 
by the acid. The least fusible forms are the lime-iron 
garnets. It has boon shown hy Professor Church that, 
although unaffocted by exposure to a full red heat for a 
quarter of an hour, iron garnet may by fusion have its 
specific gravity lowered from 4*059 to 3*204. By almost 
complete fusion a specimen of almandine garnet examined 
hy him had its specific gravity increased from 4*103 to 
4*208. Long-continued ignition effected only a slight 
increase in the density of various specimens of lime garnet 
(see Journ. Chem. Soc., vol. xvii. p. 388). Garnets, which 
through the isomorphism of their constituents are extremely 
variable in chemical composition, are silicates of the general 
formula R'' 3 K iv 2 . Si 3 0 12 , or 3E"0,E ly 2 0 3 .3Si0 2 , tn which 
B" = calcium, magnesium, iron, and manganese, and B ir - 
aluminium, iron, and chromium. Occasionally rarer metals 


1 See Max Bauer, “Ueber clie selteneren Krystallfomen des Gra- 
nats,” Zeitschr. der dent, geolog. Ges., Bd. xxvi,, 1874, pp. 119-87, 
pi. i. 

3 On tlie specific gravity of several varieties of garnet, sea Prof. 
A. H. Church, Geological Mag., new ser., vol. ii., 1875, p. 321. 

X. — ii 
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a. re present; yttrium, for instance, lias been found in 
garnets from Brevig, Norway. Three principal groups have 
been recognized, called, according to their chief sesquioxide 
basic components, alumina, iron, and chrome garnets, which 
have the general formula R/' 3 A1 2 Si 3 O l2 , B" a Fe 2 .Si 3 0 12 , and 
B" 8 Cr 2 .Si 3 0 12 , respectively These are further classed, by 
the predominance of one or other of their contained pro- 
toxides, into numerous subordinate groups, as lime-alumina 
garnet, Ca 3 Al 2 Si 3 0 12 , eg., grossularite, topazolite, and 
essomie ; magnesia-alumina garnet, comprising pyrope, the 
typical specimens of which contain a small percentage of 
chromium ; iron-alumina garnet, e.g., almandite, common 
garnet in part, and allochroite ; manganese-alumina garnet, 
as spessartite and romanzovite ; lime-iron garnet, which 
includes andradite, nielamte, or black garnet, which may 
be titaniferous, as at Frascati, and pyreneite, aplome, 
and common garnet in part; lime-magnesio-iron garnet 
{CaMg) 3 Fe 2 ,Si 3 0 ]2 , or bredbergite ; and lime-chrome garnet, 
or ouvarovite. Golophonite, a yellow-brown to lioney-yel- 
low or almost pitch-black mineral, with a resinous lustre, 
commonly considered to be a lime-iron garnet, according 
to Wichmann and Des-Cloiscaux must be regarded as for 
the most part granular vesuviau. 

Garnet is a wide-spread mineral, and is found m micaceous, 
talcose, cliloufcic, and homblombo schists, and in syemtic gneiss, 
syenite, granite, dolomite, and crystalline limostouo ; sometimes as 
pyrope, m serpentine , also in ielspar-porpliyry, and m volcanic 
rocks In Cornwall it is met with chiefly m greenstone, or m 
close proximity thereto. It is an essential ingredient of the rock 
cklogiio. Grossularite, a greenish to grey-green garnet, is found 
at Rozbanya m Hungary, and the Wilm river, Siberia , topazolite 
and ossonito at Mussa, riodmont, the latter also in Ccvylon, Pied- 
mont, and Elba; pyiope in Bohemia, and at Zublitz in Saxony; 
and almandite in Ceylon, Pegu, Brazil, and Greenland. Spessartite 
is obtained at Ihuldam, Ct , and elsowhoio , nielnmto in Vesuvmn 
and other lavas ; aplome at Breilonbnmn anil Selnvarzenborg m 
Saxony ; the lino groan garnet onv.mmlo chiefly at Sarammlcnja, 
14 versts from Bissorsk in tho Urals, and at How Idna m California , 
and white garnet in tho Urals. Numerous other localities for 
gimiot might be mentioned. Precious garnet, almandite or nlman- 
dmo (so tunned, it is smd, from being cut at Alabauila in Cana, 
whence the appellation ahhtmdieus employed by Pliny), essoin lo 
or cinnamon- stone, grossularite, grossukna, or gooseberry stone, 
and pyrope or Boliemiau garnet are the varieties of tho mineral 
employed ns gems. They are shaped by means of garnet powder 
or emery on a copper wheel, and polished on lead with hi poll. 
Carbuncles are almaditio garnets cut m cabochon ; when of largo 
size, and free from block spots, they may bo worth as much as «C20 
apiece. Tho deep red or precious garnet often lias a density dose 
to that of tho ruby, for winch stone it lias been wild. The Syrian) 
or Pegu gurnets, possibly the amrthyslrMidas of Pliny (Nat. Hint , 
xxxvii. 25), commonly designated amethystine or oriental garnets, 
vary in colour from a deep red to a violet-purple, and may occur 3 
inches in diameter. They are usually cut with four largo aiul 
four small facets, and nwy fetch very high puecs, a single speci- 
men, of a fiery-red line, measuring 1 inch by t ‘\, inch, having been 
sold for £40, and another, of octagonal form, for 1140. Pyropo is a 
dark hyacinth-red to blood-red gem, much esteemed in Austria, 
Transylvania, and Tuikey. Viewed 1 >y transmitted light it appears of 
ayellowish-ral tint, movo especially at tho edges. Essomte, yellow 
to hyacinth-red m colour, is a softer aud mow fusible garnet than 
the oilier kinds used in jewellery. It is commonly culled hyacinth, 
and has Eminently beon mistaken, as also sold, for true, hyacinth or 
jacinth, which is u zirconium silicate, and maybe distinguished by 
its density of d '05—4 *75, that of ossonito lining about iPGU-fl'OU. 
Tho gurnet was much used us a jewel in ancient times. Antique 
intaglios on garnet are recognized by their usually fragmentary 
condition, due to their brittleness, anil by a softness of colour, im- 
parted to them by time, which defies imitation by oven Urn ablest 
artists (Uustellani). The bust of Hadrian in tho Odesealchi museum, 
tho Venus Gonetrix in tho cabinet of Alda's Pullini at Turin, uutl 
the representation of Sirius on tho celebrated Marlborough stone, 
aro among tho finer examples of engraving in garnet. Garnet, 
where abundant, has been used in the smelting of iron ores. For 
polishing purposes it is sometimes substituted for emery. The 
largo dull-coloured “eurlmneulus of India,” according to Pliny 
(l. c,), used to bo hollowed out into vessels that would hold ns much 
as a pint. Garnet has been obtained us a furnace-product, and 
otherwise artificially. “What is known as “white gurnet” is the 
mineral leueite. * 

Met 1 Bisehuf, Chan Nil (leoh/jtj, vul. ii. chap, xxxiii., and vol. 
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in p 348 ; C E Kluge, Hclb. d Edelsttiiikim.de, Leipsic, 1860 ; 
Emanuel, Diamonds and Precious Stones, 3d ed., 1867 , A Sclirauf, 
Hdb d Edelstemlunde, Vienna, 1869; A Castellam, Gnus, 1871; 
J D. Dana, A System of Mineralogy, 5th ed., pp. 265-72, New 
York, 1874, C F Naumaim, Elemcnte dor Mmcralogic, lOtli ed , by 
Dr F Zulcel, pp. 532-5, Leipsic, 1877. On so-called garnets ft aui 
the river Bobrowslca, Urals, see Church, Mmeraloy May n , 1879, 
p. 191. LL B 0 

GARNIER, Germain (1754-1821), an able writer on 
political economy, was bom at Auxerre, on Stli November 
1754. He was educated for the law, and obtained -when 
young the office of procurmr at Chatelet. He acted for 
some tune as sectefcary to Mine. Adelaide, aunt of Louis 
XVI., and by his fine presence and manners acquired con- 
siderable reputation and power at couit. On the calling of 
the states- general he was named as deputy for Chatelet, and 
in 1790 he appears to have been a member of the mon- 
archical club in Paris. After 1792 he withdrew to the 
Pays do Vaud, and did not return till 1795. In public life, 
however, he seems to have been singulaily fortunate. In 
1797 lie was on the list of candidates for the Directory , m 
1800 lie was prefect of Seine ot Oise ; in 1804 he was made 
senator; and from 1809 to 1811 he acted as president of 
the senate. After the restoration lie obtained a peerage, and 
on the return of Louis XVIIL, after tho Hundred Days, he 
became minister of state aud member of privy council. He 
died at Paris, 4th October 1821, Gamier was somewhat 
advanced in years beforo he began to take any interest in 
political economy ; his previous efforts in literature had been 
of an altogether different kind. At court he was, when 
young, noted for his facile power of verse-writing, and ho 
translated Mrs lladcliffe aud Mrs Montague. 

Gamier is best known by bis iiclmirabfo translation, villi note-, 
and introduction, of Smith's Wealth of Nation* (1st ed ISO,., 2d yd. 
1822), and by Ms Mist owe de be Monnaie (2 puls,, 1819), vwtuh 
contains much sound and voll-itt ranged material. Ills •UwGn dr. 
Pnnnjii's tie l' Aeon Polit . (1796) m a very Dear and instructive 
manual. Of lugli value also is tlic Jksertption ynufraphtt/ito, phy- 
sitjia, d jwlithjue tin depart? mad do Seine-et-Oise (18221, draw n no 
from Ins instructions. Other wmks are Jk hi I'roprttt i (1792), end 
Jlist owe des Jjanquns d'Escomple (1 80(5). 

GAUNTER, Marie Joseph Francois (18:59-1879), 
usually called Frauds Gamier, a French officer and explorer, 
was bom at St lkienno, July 25, 1839, and perished by show, 
stimlionin Tong-king, December 7, 1873. fie entered the 
navy, and after voyaging in Brazilian waters and the Puri fie 
ho obtained a post on the staff of Admiral Churner, who 
from I860 to 1862 was campaigning in Cochin-China. 
After some time spent in Franco ho returned to the East, 
and in 18(12 ho was appointed inspector of the natives hi 
Cochin-China, and entrusted with tho administration of the 
town of Cho-lcn or Sko-lon, It was at Gartner's suggestion 
that the Marquis do Chasseloup-Laubat determined to send 
amission through Laos to Tibet, but as he was not con- 
sidered old enough to bo put in command, the chief nut hi ally 
was entrusted to Captain 1 budarfc do Lngriic. i n t hi mm am e 
of the expedition— to quote tho words of Sir Roderick 
Murchison addressed to the youthful traveller when, In 
1R70, lie was presented with tho Victoria Medal of (he Royal 
Geographical Hociely of London — from (Valteh in Cam- 
bodia to Shanghai 5392 miles were traversed, and of these 
3625 miles, chiefly of country unknown to European 
geography, were surveyed with care, and the positions 
fixed, by astronomical observations, nearly the whole of 
tho observations being taken by Gamier himself. Volun- 
teering to lead a detachment to Talifu tho capital of Multan 
.Suleiman, the sovereign of the Mahometan rebels in Yunnan, 
he successfully carried out tho more than adventurous 
enterprise. When shortly afterwards Lagrdo died, ( kinder 
naturally assumed tho command of the expedition, ami ho 
conducted it in safety to tho Yung-tzo-Riung, and thus to 
tho Chinese coast. On his return to Franco he was received 
with enthusiasm. Tho preparation of his narrative was 
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interrupted by the Franco-German war, and daring the siege 
of Paris he served as principal staff officer to the admiral 
in command of the eighth “ sector ” His experiences 
during the siege were published anonymously in the feuil- 
leton of Le Temps, and appeared separately as Le Siege de 
Tans, journal d'un officier de marine, 1S71. Returning to 
Cochin-China he found the political circumstances of the 
country unfavourable to further exploration, and accordingly 
he went to China, and in 1873 followed the upper course 
of the Yang-tze-Kiang to the waterfalls. He was next com- 
missioned by Admiral Duprd, governor of Cochin-China, to 
Tong-king to found a French protectorate or a new colony 
On November 20, 1873, he took Hanoi, the capital of 
Tong-king, and on December 7th he was slain. 

The narrative of the puncipal expedition appeared in 1873, as 
Voyage cV exploration cnlndo-Uhim effect ui pendant les annees 1866, 
1867, ct 1868, puhhd sous la du action da M. Fmncis Gamier, avee 
le concours de II. Dalapoi to ct da MM Joubcit ct Thoiel, 2 vols. 
Ail account of the Yang-tze-Kiang from Rarniei’s pen is given m 
the Bulletin de la fioc. de Geog , 1874. His Chronique royals du 
Cambodjc was reprinted from the Journal Asiatique m 1872, See 
Ocean Highways, 1874, for a memoir hy Colonel Yule. 

GAROFALO, Benvenuto. See Tisio. 

GARONNE, the ancient Garumna, a river of southern 
France, which rises in the Spanish Pyrenees not far from 
the massif of Maladetta, flows through the fine gorge called 
the Yal cl’Aran, partly loses itself under the calcareous rocks 
that form the gulf of Clddes, enters France near tho Pont 
du Roi, and proceeds in a general north-west direction till 
it falls into the Bay of Biscay. Rafts can be sent down the 
river from the Spanish frontier ; boats can pass with the 
stream from the confluence of the Salat to Toulouse , from 
Toulouse downwards regular navigation with boats can bo 
maintained ; and seafaring vessels can sail up as far as 
Casfcots, 32 miles above Bordeaux At Boc d’Ambes, near 
tho confluence of the Dordogne, tho river widens out to a 
breadth of from 2 to 4 milos, and takes the name of the 
Gironde. This estuary presents an almost uninterrupted 
succession of islands and banks, which divido it into two 
nearly equal branches, and render tho navigation somewhat 
difficult. At the mouth stands the famous tower of 
Ooi'douau, which dates from I58‘i-1G10, and ranks 
as ono of tho finest lighthouses on tho coast of France. 
Tho current at Toulouso, whon tho water is at its lowest, 
amounts to 1271 cubic foot per second, but in the 
ordinary state of the rivor it is .'5297 cubic foet. During 
ordinary flood it rises about 25 feet; but in exceptional 
cases, as in 1855 and 1856, this increases to 28 or even 
30 feet, and as tho banks of the river aro low tho inunda- 
tions are very extensive. Tho principal affluents on the 
right aro tho Salat, the Amigo, tho Tarn, tlio Lot, tho Dropt, 
and tho Dordogne ; and on tho loft the Neste, tho Bouge, 
tho Save, tho Gimonb, tho Gors, tho Baiso, and the Ciron. 

GARONNE, Haute-, or Ur mm Garonne, is one of tho 
frontier departments in tho south of Franco, being con- 
tinuous with Spain along tho lino of tho Pyrenees. To tho 
N. lies tho department of Tarn-et-Garonno, to the E. aro 
those of Tarn, Aude, and Aridge, and to the W. those of 
Gors and Ilautos-Pyrdndes, Tho form, of the department 
is very irregular. Its greatest length is 90 miles from 
N.E. to S.W., and its greatest breadth about 56 miles; 
but its area only amounts to 620,000 hectares, or 2428 
English square miles. Tho northern portion is a fertile but 
mountainous stretch of country, with continual interchange 
of hill and valloy nowhere thrown into striking relief; 
while towards the south tho laud risos gradually to the 
Pyronoos, which there attain a height of upwards of 
11,000 foot. All tho streams by which tho department is 
watered— -tho Noste, the Salat, the Lers, the Logue, the 
Touche, &c, — belong to the system of the river from which 
it takes its name. Except in the mountainous region the 
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climate is mild, the mean annual temperature being rather 
higher than that of Paris The lainfall, which aver- 
ages 23 inches at Toulouse and 26 at St Gaudens, is 
distributed over 125 days. The winds are often violent. 
Thick forests of oak, fir, and pine exist in the mountains, 
and furnish timber for shipbuilding. The arable land 
(360,241 hectares, or 890,207 acres) is well adapted for the 
cultivation of wheat, maize, and other grain crops , and 
the produce of cereals is generally much more than is 
required for the local consumption. Oats, buckwheat, 
barley, flax, colza, and potatoes are all grown ; fmit is 
plentiful, and about 54,000 hectares, or 133,441 acres, are 
occupied by vineyards, though the wine is only of medium 
quahty As pasture land is abundant, a good deal of atten- 
tion is given to the rearing of cattle and sheep ; and owing 
to the mountainous character of the southern region asses and 
mules are favourite beasts of burden, and may be estimated 
at 24,000 in number. Iron, lead, copper, and coal are among 
the mineral productions, as well as marble, both white and 
variegated, granite, freestone, lime, and slate. The manu- 
factures are various though not individually extensive, and 
include iron and copper utensils, earthenware, woollen, 
cotton, and linen goods, leather, paper, watches, mathe- 
matical instruments, <&c Railway communication is fur- 
nished by the line from Bordeaux to Cette which passes by 
Toulouse, and there sends off branch lines leading to Albi, 
Auch, Foix, St Giron, and Bagneres de Luehon. The Canal 
du Midi traverses the department for 32 miles. There are 
four arrondissements — Toulouse, Villefranche, Muret, and 
St Gaudens, subdivided into 39 cantons and 585 com- 
munes. The chief town, Toulouse, contained 120,208 
in 1875 ; but there is no other town of even 5000 inhabi- 
tants in the department, the largest being St Gaudens 
with 4087. The population of Haute-Garonne in 1801 
was 405,574, including the arrondissement of Castel- 
sarrasin with 60,545 inhabitants, which was detached in 
1800 ; in 1851 it was 481,610, and in 1875, 477,730. 

GARRICK, David (1716-1799), the greatest actor of his 
age, and tho most successful of English theatrical managers, 
was descended from a good French Protestant family of Bor- 
deaux which had settled in England on the revocation of the 
edict of Nantes. Hia father, Captain Peter Garrick, was on 
a recruiting expedition when his celebrated son was born at 
Hereford on February 19, 1716-17. Tho captain usually 
resided at Lichfield on half pay, but, in order to benefit his 
large family, ho accepted an offer to proceed on service to 
Gibraltar, in place of a brother officer who was desirous of 
returning to England. This kept him many years absent 
from home, and the letters written to him by “ little Davy,” 
acquainting him with the doings at Lichfield, aro highly 
interesting memorials of the future Roscius. In his nine- 
teenth year, after receiving a good education at the grammar 
school of Lichfield, David was sent to tho establishment at 
Edial, opened in June or July 1736 by Samuel Johnson, 
his senior by seven years. The Echal academy was shut m 
about six months, and on the 2d of March 1736-7 master 
and pupil, Johnson and Garrick, left Lichfield for London, 
the one to commence tho study of the law, and the other to 
try his tragedy of Irene — Johnson, as lie afterwards said, 
“with twopence halfpenny in his pocket,” and Garrick 
“with three-halfpence in his.” Seven days afterwards, 
however, Garrick was entered of Lincoln’s Inn, but after 
remaining for a few months in London, he resided for 
some time with Mr Colson, a distinguished teacher at 
Rochester (afterwards Lucasian professor- at Cambridge), 
Captain Garrick, who had returned from Gibraltar, 
died about a month after his son’s arrival in London. 
Soon afterwards a rich uncle, a wine merchant at Lisbon, 
i in his will left David a sum of .£1000, and fie and fiis 
; brother entered into partnership as wine merchants in 
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Loudon and Lichfield. The concern was not prosperous — 
though Foote’s assertion that he had known Garrick with 
three quarts of vinegar in the cellar calling himself a wine 
merchant need not be taken literally — and before the end 
of 1741 he had spent nearly half of his £1000. His 
passion for the stage completely engrossed him ; he tiled 
his hand both at dramatic criticism and at dramatic 
authorship, and made his first appearance on the stage 
late in 1740-1, incognito, as harlequin at Goodman’s Fields, 
where Woodward, being ill, allowed him to take his place 
during a few scenes. When, the manager of the same 
theatre, Giffard, took a party of players to Ipswich, Gamck 
accompanied them, and there made lus first essay as an 
actor under the name of Lyddal, in the part of the black 
Aboan (in Southerne’s Oroonolo ) His success on the pro- 
vincial boards determined his future career. On the 19th 
of October 1741 he made his appearance at Goodman’s 
Fields in the character of Richard III, and gained the most 
enthusiastic applause. His staid and sedate brother, and 
his sisters at Lichfield, wore scandalized at this derogation 
from the provincial dignity of the family; and Garrick, 
greatly distressed at the shock they had received by the 
intelligence (which, however, he expected), hastened to give 
up his interest in the wine company. Each night added to 
his popularity on the stage. Tie was received by the best 
compauy in town. While his Richard was still calling forth 
general admiration, he won new applause in Lear and Pierre, 
as well as in several comic characters (including that of 
Bayes). Glover (“ Leonidas”) attended every performance ; 
Lyttelton, Pitt, and several other members of parliament 
had shown him the greatest civility. From December 2d 
lie appeared in his own name. Pope went to see him thrioo 
during his first performances, and pronounced that “that 
young man never had his equal as an actor, and ho will 
never have a rival.” Before noxt spring ho had supped with 
“ the groat Mr Murray, counsellor,” and hoped to do so with 
Mr Popo through Murray’s introduction, whilo ho was dining 
with Halifax, Sandwich, and Chesterfield. “ Tliero are a 
dozen dukes of anight at Goodman’s Fields,” writes Iloraco 
Walpole. The Lying Valet being at this time brought out 
with success, the honours of dramatic author wore added 
to those of tho stage. His fortune was now made, and 
whilo tho managers of Covent Garden and Dnuy Lano 
resorted to tho law to mako Gifiard closo his littlo thcalro, 
Garrick was engaged by Fleotwood for Drury Lano for tho 
season of 1742. In tho meantime, having very advantage- 
ous terms offer od him for performing in Dublin during part 
of the summer, ho went over to that city, whore ho found 
tho anmo homage paid to his merit which lie had received 
from his own countrymen. From September 17*12 to 
April 1710 ho continued at Drury Lane, after which he 
again went over to Ireland, and remained there the whole 
season, as joint-manager with Sheridan, in tho direction and 
profits of tho theatre-royal in Smock Alley. From Dublin 
he returned to England, and fulfilled a short engagement 
in 174G-7 with Rich at Covont Garden. This was his last 
scries of performances as a hired actor ; for in the closo of 
that season Fleetwood’s patonb for the management of 
Drury Lano expired, and Garrick, in conjunction with Lacy, 
purchased tho property of the theatre, together with the 
renovation of tho patent, and in tho winter of 1747 opened 
it with a strong company of actors, the prologue for the 
occasion being written by his ohl preceptor Johnson. 

For a time, at least, “tho drama’s patrons” wero content 
with tho higher entertainment furnished them ; in tho end 
Garrick had to “please” thorn, like most other managers, 
by gratifying their love of show. Garrick was surrounded 
by many players of eminence ; and ho had tho art, as ho 
was told by Miss Clive, “ of contradicting tho proverb that 
one cannot make bricks without straw, by doing what is 


infinitely more difficult, making actors and actresses without 
genius.” The naturalness of his own acting was its great 
charm. As Churchill says in the Jlosnad, which remains 
the chief literary monument of Garrick’s pre-eminence 
among his fellows, he who is “pleased with Nature, must 
be pleased with thee.” Booth, Quin, and the old tragedians 
were remarkable for a style of stately declamation, sonorous, 
and often graceful and impiessive, but wanting the versa- 
tility and rapid changes of passion that, when exhibited by 
Garrick, at once captivated the audience. “It seemed,” 
said Richard Cumberland, “ as if a whole century had 
been stepped over m the passage of a single scene ; old 
things wete done away, and a new order at once brought 
forward, bright and luminous, and clearly destined to dispel 
the barbarisms of a tasteless age, too long supersti liously 
devoted to the illusions of im posing declamation.” Garrick’s 
French descent and his education may have contributed to 
give him the vivacity of manner and volatility of concep- 
tion which distinguished him ns an actor ; and nature had 
given him an eye, if not a stature, to command, and a 
mimic power of wonderful variety. The list of his charac- 
ters m tragedy, comedy, and farce is large, and would be 
extraordinary for a modern actor of high rank ; it includes 
not loss tlmn seventeen Shakespearean parts. Ah a 
manager, though ho committed some grievous blunders, ho 
did good service to the theatre aud signally advanced the 
popularity of Shakcspcai e’s plays, of which not less than 
twenty-four were produced at Drury Lano under bis man- 
agement. Many of these were not pure (Shakespeare ; but 
not every generation haw the same notious of tho way in 
which ho is best honoured. Ho purified the stage of much 
of its gras.stie.ss, aud introduced a relative correctness of 
costume and decoration unknown before. 

After, about tho year 1745, escaping from the chains of 
an imrotumed passion for the bountiful but reckless actress 
“Reg” Woffington, Garrick liad, in 1749, married Made- 
moiselle Violotto (Eva Maria Volga!), a Gorman lady who 
had attracted tho admiration of the court of Vienna as a 
dancer, mid was patronized in England by the countess of 
Burlington. This lady Garrick culled “the best of women 
and wives,” mul ho lived most happily with her in his villa 
at Hampton (acquired by him in 1751, and adorned by the 
famous Shakespeare temple), whither he was glad to escape 
from his house iu (Southampton (Street. Their union was 
childless, and Mrs Garrick survived her husband, living in 
great respect until 1822. Having sold the moiety of his 
tkoatro for .£35,000, Garrick took leave of the stage by 
playing a round of his favourite diameters— Hamlet, Lear, 
Richard, Lusigmin, and Rifely, as the graver ; Archer, Abel 
Druggor, (Sir John Brute, Benedick, Leon, and Don Felix, 
as those of a lighter east. He ended the series with 
Don Felix (in The IVcmdov) cm Juno 10, 177(5. But 1m 
was not long to enjoy his opulent and well earned repoM*, 
for ho died in London on the 20th of January 1779. Ho 
was buriedm Westminister Abbey with imposing solemnities, 
and amidst an unexampled eoneourse of people of all ranks. 
Johnson, whoso various and not always consistent criticisms 
on Garrick are scattered through tho pages of Boswell, 
spoke warmly of the elegance and Hprightliness of his friend’s 
conversation, as well as of his liberality and kindness of 
heart ; aud his death, which came upon him unexpectedly, 
“eclipsed,” Johnson said, “the gaiety of nations, and im- 
poverished tho public stock of harmless pleasure.” But tho 
most accurate and discriminating character of Garrick, 
slightly tinged with satire, is that drawn by Goldsmith in 
his poem of Metaliathn . As a literary man Garrick was 
very happy in his epigrams and slight occasional poems, 
lie lmd the good taste to recognize, and the spirit to make 
public his recognition of, the excellence of Gray’s Ode* at a 
time when they were either ridiculed or neglected. Ilk 
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dramatic pieces {The Lying Valet, Lethe, The Guardian, 
Miss in her Teens, Irish Widow, &c.), and his alteiations 
and adaptation of old plays, which together fill four volumes, 
evinced his knowledge of stage effect and his appreciation 
of lively dialogue and action , but he cannot be said to 
have added one new or original character to the drama. He 
was joint author with Colman of The Clandestine Marriage, 
in which he is said to have written his famous part of 
Lord Ogleby. The excellent farce, High Life below Stairs, 
appears to have been wrongly attributed to Garrick, and to 
be by Townley, a clergyman. As a matter of course he 
wrote many prologues and epilogues. 

Garrick’s correspondence (published, with a short memoir by 
Boaden, in 2 vols 4to), and the notices of him in the memous of 
Hannah More and Madame D’Aiblay, andabove allm Boswell’s Life 
■of Johnson, beai testimony to Ins geneial worth, and to Ins many 
fascinating qualities as a fuend and companion The eailier 
biogiaplnes ol Gamck are by Artlnu Murphy (2 vols. 1801} and 
by the bookseller Tom Davies (2 vols., 4tli ed , 1805), the 
latter a work of some merit, but occasionally inaccurate and con- 
fused as to dates Mr Percy Fitzgerald's Life (2 vols 1868) is 
full and spirited. A- charming essay on Gnrnok appeared in the 
Quarterly Review, July 1868 (R GA.— A. W W.) 

GAR BISON* 

An Outline of ms Life. 

Copyright, 1879, by Charles Scribner's Sons 

W ILLIAM LLOYD GARRISON, the founder aud 
leader of the movement for the abolition of slavery 
in the United States of America, was born in Newburyport, 
Massachusetts, December 10, 1805, His parents were from 
the British province of New Brunswick The father, a sea- 
captain, went away from home when William was a child, 
and it is not known whether he died at sea or on the land. 
The mother is said to have been a woman of high character, 
charming in person, and eminent for piety. For her 
William had tho deepest reverence, and he is supposed to 
have inherited from her the moral qualities that specially 
tfitlod lnm for his career. She wa3 entirely dependent for 
ttho support of herself and children upon her labours as 
a iiurso. She was able to give William but a meagre 
■chance for an education, but lio had a taste for books, 
and made tho most of his limited opportunities. She first 
set him to luarn the trade of a shoemaker, and, when she 
found this did not suit liim, let him try his hand at cabiuct- 
making. But the latter pleased him no better than the 
former. In October 1818, however, when ho was in his 
fourteenth year, he was made more than content by being 
indentured to Ephraim W. Allon, propiietor of the New- 
bury port Herald, to learn the trade of a printer. He found 
in this occupation a happy stimulus to his literary taste 
and ambition, as well as some available opportunities for 
mental culture. IIo soon became an export compositor, and 
after a time began to write anonymously for the Herald. 
His communications won the commendation of the editor, 
who had nob at first the slightest suspicion that he was the 
author. He also wrote for other papers with equal success. 
A series of political essays, written by him for tho Salem 
< Gazette , was copied by a prominent Philadelphia journal, 
tho editor of which attributed them to the Hon. Timothy 
Pickering, a distinguished statesman of Massachusetts. 
II w skill as a printer won for him the position of foreman, 
while his ability as a writer was so marked that the editor 
-of the Herald, when temporarily called away from Ids post, 
loft the paper in his charge. 

Tho printiug-oflieo was for him, what it lias been for many 
Another poor boy, no menu substitute tor the academy and the eol- 
tlogo, ■ tie was full of enthusiasm for liberty ; the struggle of the 
Greeks to throw off the Turkish yoke enlisted his warmest sym- 

* This is reprinted here, with the consent of Messis Charles Scrlbner’h 
'Sons, of New York, from their work entitled Garrison : an Outline 
M hi ft Life, by Oliver Johnson. New York, 1879, Copyright, 1879, 
by Charles Scribner’s Sous. 


pathy, and at one time he senously thought of entenng the West 
Point Academy and fitting himself foi a sohliei’a caieei. His 
apprenticeship ended with his unnonty in 1826, when lie begau 
the publication of a new paper, the F?ce Press, m lus native plate. 
This paper was full of spirit and intellectual foice, hut Newlnny- 
poit was a sleepy place and did not appreciate a peuodical so fiesh 
and fiee ; and so the enterpnse failed Mr Garrison then vent to 
Boston, wheie, after working foi a time as a journeyman punter, 
he became the editor of the National Philanthropist, the fust 
journal established in Ameiica to piomote the cause of total abstin- 
ence fiom intoxicating honors His woik m this paper was highly 
apiuccialed by the fuends of lenipa aiioc, but a change in the pro- 
prietoislnp led to his Withdrawal bcioie the end ot a yeai In 
1828 he was induced to establish the Journal of the Tunes at Ben- 
nington, Yeimont, to support the le-eloction to the presidency of 
the United States of John Quincy Adams The new paper, though 
attractive m many ways, and full of force and fue, was too far 
ahead of public sentiment on moinl questions to win a large sup- 
port. Wiietliei oi not it would have lived if lie had continued to 
be its editor, it is impossible to say , but tlie tune had come at 
last when he was to entei upon the woilc with which lus name will 
be for ever. associated In Boston he had met Benjamin Lundy, a 
Quakei philanthiopist, who had been for yeais engaged m an effort 
to convince tlie people of the United States that they ought to do 
something to piomote the abolition of slaveiy. Mi Gaiusoii had 
been deeply moved by Mr Lundy’s appeals, and after going to 
Vermont he showed the deepest mteiest m the slaveiy cpiestion 
Mi Lundy was then publishing in Baltimoie a small monthly 
paper, entitled Genius of Uniter sal Emancipation, and he resolved 
to go to Bennington and invite Mr Ganison to jom him m the 
editorship. With this object m view lie walked from Boston to 
Bennington, through the frost and snow of a New England viutei, 
a distance of 125 miles His mission was successful Mi Gam.sou 
was deeply impressed by the good Quaker’s zeal aud devotion, and 
he resolved to join lam and devote himself thereafter to the work 
of abolishing slaveiy. 

In pursuance of this plan he went to Baltimore m the autumn ol 
1829, and thenceforth the Genius w r as published weekly, under 
the joint editorship of the two men. It v>ns understood, however, 
that Mr Ganison would do most of the editorial work, while Sir 
Lundy would spend most of Ins time in leetuinig and procuring 
subscnheis. On one point tlie two editors differed ladically, Lundy 
being the advocate ot giadiul, and Gamson the champion of im- 
mediate emancipation The fonuei was possessed with the idea 
that the negroes, on beiug emancipated, must be colonized some- 
where beyond the limits of the United States , the latter held that 
they should be emancipated on tlie soil of tlie country, with all the 
rights of freemen. In view of this diffidence it was agieed that 
each should speak on lus own individual icsponsibility m tliepapep 
appending lus initial to each of his articles for tho information of 
the reader. It deceives mention lieie that Mi Garrison was then in 
utter ignorance of the change previously wrought in the opinions of 
English abolitionists by Elizabeth Heyrick’s pamphlet m favour of 
immediate, m distinction horn gradual emancipation The sinful- 
ness of slavery being admitted, the duty of iinmediato emancipation 
to his clear ethical instinct was perfectly manifest. He saw that 
it would be idle to expose and denounce the evils of slavery, while 
icsponsibility for the system was placed upon former generations, 
and the duty of abolishing it ti an sf erred to an indefinite future 
Ills demand for immediate emancipation fell like a tocsin upon the 
cars of slaveholder. For general talk about the evils of slavery they 
cared little, but this assertion that overy slave was entitled to in- 
stant freedom, filled them with alarm and loused them to anger, for 
they saw that, if the conscience of the nation were to respond to the 
proposition, the system must inevitably fall. The Genius, now 
that it had bocome a vehicle for this dangerous doctrine, was a paper 
to be few ed and intensely hated Baltimore was then one of the 
centres of tho domestic slave trade, and upon Hus traffic Mr Garrison 
heaped tlie strongest denunciations A vessel owned m Newbury- 
port having taken a cargo of slaves from Baltimore to New Orleans, 
he characterized the transaction as an act of “ domestic piracy,” and 
avowed Ins purpose to ‘‘cover with thick infamy" those engaged 
therein. lie was tlieieupon prosecuted for libel by the owner of the 
vessel, fined in the sum of fifty dollars, mulcted m costs of court, 
and, in default of payment, committed to jail. . His imprisonment 
created much excitement, aud m some (punters, in spite of the pro- 
slavery spirit of the time, was a subject of indignant comment in 
public as w r ell as private. The excitement was fed. by the publica- 
tion of two or three striking sonnets, instinct with the spirit of 
liberty, which Mi Garrison inscribed on the walls of his cell. One 
of these, Freedom of Mind, is romaikable for freshness of thought 
and terseness of expression, and will probably hold a permanent 
place in American literature . , __ 

John G. Whittier, the Quaker poet, interceded with Henry Liny 
to pay Mr Garrison’s fine and thus release him from prison. To the 
credit of the slaweliolding statesman it must be Said that he 
rosnnnded favourably, but before he had time for the requisite pre- 
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liminanes, Mr Arthur Tappan, a philanthropic merchant of New 
York, contributed the necessary sum and set the prisoner free after 
an incarceration of seven weeks The partnership between Mr 
Garrison and Mr Lundy was then dissolved by mutual consent, and 
the former resolved to establish a paper of his own, m which, upon 
Ins sole responsibility, he could advocate the doctune of immediate 
emancipation and oppose the scheme of Atucan colonization He 
was sure, after his esponencos at Baltimore, that a movement 
against slavery testing upon any less radical foundation than this 
would bo inefficacious. He first proposed to establish bis paper at 
'Washington, m the midst of slavery, but on returning to New 
England and observing the state of public opinion there, he came to 
the conclusion that little could be done at the South while tlicnon- 
slavoholdmg North was lending her influence, through political, 
connncicial, religious, and social channels, for the sustenance of 
slavpiy. He detei mined, therefore, to publish lus papei in Boston, 
and, having issued Ins prospectus, set himself to the task of awak- 
ening an interest m the subject by means of lectures in some of the 
principal cities and towns of tlio North. It was an up-hill work. 
Contempt for the negio and indifference to his wrongs were almost 
universal. In Boston, then a gieat cotton mart, he tried in vain to 
procure a chinch or vestry for the delivery of his lectures, and 
thereupon announced m one of the daily journals that if some 
suitable place was not promptly oflbied he would speak on tlio 
common A body of infidels pioffbml him the use of their small 
hall , mid, no other place being accessible, he accepted it gratefully, 
and deliveied therein three lectures, m which lie unfolded his prin- 
ciples and plans. He visited privately many of the leading citi/ens 
of tlio city, statesmen, divines, and merchants, and besought them 
to take the load in a national movement against shivery ; but they 
all with one consent made excuse, some of them listening to lus 
plea with manifest impatience. He was disappointed, hut not dis- 
heartened. His conviction of the righteousness of lus cause, of the 
evils and dangers of slavery, and of the, absolute necessity of the 
contemplated movement, was inton, silk'd by opposition, and ho re- 
solved to go i’orwaul, trusting in God lor success. 

On tho 1st of January 1831, without a dollar of capital save in 
hand and brain, and without a single subscriber, he and his partner 
issued the fust number of the Liberator , avowing their “ determi- 
nation to print it as long as tliey could subsist on bread and water, 
or their hands obtain employment.” Its motto was, “ Our country 
is the woild— our countrymen aro mankind;” and tho odiLur, in lus 
address to tho public, uttered tlio words which have become memor- 
able as embodying the whole purpose and spirit of his life : — ‘‘ I am 
in earnest— 1 will not equivocate — I will not excuse— I will not 
retreat a single iuch—and 1 will bo hoard .” Help came hut slowly. 
Tor many months Mr Garrison and his brave partner, Mr Isaac 
Knapp, who died long before the end of tlio conflict, made their 
bed on tho floor of tho room, "dark, unfurmtiivod, uiul menu,” in 
which they printed thoir paper, and whevo tho mayor of Boston, in 
compliance with tho request of a distinguished magistrate of the 
South, “ferreted them out,” in “an obscure, hole,” “their only visible 
auxiliary a uogro boy. ” 1 Jut the paper founded under such inauspi- 
cious circumstances exerted a mighty influence, and lived to record 
not ouly President Lincoln’s proclamation of emancipation, but the 
adoption of an amendment to tho constitution of tho United Htaten 
for ever prohibiting slaveiy. It was tho beginning and tho nucleus 
of an agitation that eventually pervaded aim filled every paid of tho 
country, ami that balllcd alike tho wiles of politicians and parties 
and the devices of those pulpits and ecclesiastical bodies which for- 
got that Jesus enino to preach deliverance to tho captives and the 
opening of the, prison to them that are bound. Other newspapers 
were afterwards established upon tho same principles ; anti-slavery 
societies, founded upon tho doctrine of imincdiato emancipation, 
sprang up on every hand ; the agitation was earned into political 
parties, into tho press, and into legislative and ecclesiastical assem- 
blies ; until in 1860 tho Southern Stales, taking alarm from tho 
election of a president known to bo at heart opposed to slavery 
though pledged to enforce all tho oonslilutional safeguards of the 
system, soeecled from tho Union and set up a separate government. 
In tlio struggle tlmt on, sue, d slavery was abolished by an exercise of 
the powers of wav, as a necessary meaii3 of restoring the Union. 

Mr Garrison sought tho abolition of slavery by moral moans 
alone. lie know that tho national Government had no power over 
the system in any Slide, though it eould abolish it fit the national 
capital, and prohibit it in tho inchoate Stub's, called Territories, 
lie thought it should, by tho exercise, of such limited powers ns it 
possessed, bring its moral influence to benr in favour of abolition ; 
Lmfc neither ho nor his associates ever asked Congress to exercise 
any unconstitutional power. His idoa was to combine tlio moral 
in II turn os of tho North, and pour it through every open channel 
upon the. South, To this end ho made his appeal to the Northern 
churches mid pulpits, beseeching them to bring tho power of 
Olmsiianity to bear against tlio slave system, anil to advocate tho 
right of tlm slaves to immediate and unconditional freedom, lie 
thought that, under tho moral pressure thus created, ami which 
would Iks rc-enforeed by the civilization and Christianity of tho 
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foiemost nations of the world, the South would speedily give 
way and proclaim freedom to her bondmen. He was a man of. 
peace, hating war not less than he did slavery ; but ho warned 
lus countrymen that if they refused to abolish slavoiy by 
moral power a retributive wai must sooner oi later ensue "ho 
conflict was nrepresable. Slavery must be ovortlnown, li not by 
peaceful means, then m blood. Tho first society organized under 
Mr Garrison’s auspices, and in accordance with his principles, was 
the “New England Anti-Slavery Society,” which adopted its con- 
stitution in January 1832 In the spring of tins year Mr Garrison 
issued his work entitled Thoughts on African Colonisation, in which 
he showed by ample citations from official documents that the 
Ameucan Colonization Society was organized m tho interest of 
slavery, and that m offering itself to the people of the Noitli as a 
practical lemedyfor that system it v as guilty of deception. His 
hook smote the society with a paialysis from which it has never 
recovered. Agents of the Auioncan Colonization Society in 
England having succeeded m deceiving leading abohtiomsts 
tlieie as to the character and tendency ot tlmt Sucicty, Jilt Gar- 
lison was deputed by the New England Anti-Slaveiy Society 
to vn.it that countiy for tlio purpose of counteracting their in- 
| iluence. He went m the spimg of 1833, when ho was but 
I twenty-seven years oi age, and was received with great oouhnuty 
by British abolitionists, some of whom had he.ml of Jus hold 
I assaults upon American shivety, and seen a lew numbers o! the 
I Liberator. The stiugglo fm emancipation m the n est Indies was 
then at tho point of culmination , tlm leaders of tlm cause, horn all 
paits of tho kingdom, worn assembled in London, and JM r Uiinisau 
nas at oueo admitted to their councils and treated with distiu- 
gmsheil consideration. Hi' lovmutl the acquaintance ofWillievfort'i', 
Clarkson, Buxton, O’Coimell, George Thompson, and many others, 
and was greatly cheoied by what lie saw and hotud. lie was 
thoroughly successful in his efforts to uudeeehe tlm people of 
England in respect to the diameter and designs of the American 
Colonization Society, and took homo with him a “ Urulesl” against 
it, signed by dVilixivlom', Eachary Macaulay, Samuel Gurney, 
William Evans, S. Luslnugton, T, Eowull Buxton, James Cropper, 
Daniel O’Connoll, and others, in which they declared Uidr delibe- 
rate judgment that “its precepts were delusive," and “its real 
ollueta of the most dangerous nature.” Ho also received assurances 
of the cordial sympathy of British abolitionists with Imu m 
lus efforts to abolish American slavery. Hi' gained n hearing 
boforu u large popular assembly in London, and won the confidence 
of those whom lie addressed by his evident earnestness, sincerity, 
amiability. , „ „ , , , 

Sir Thomas Fowell Buxton, before ho had an opportunity oE 
meeting him, invited him to breakfast at lus house. Mr_ Garrison 
presented himself at the appointed lime ; but Mr Buxton, instead or 
coming forward promptly to take his baud, scrutinized him from 
head to foot, nnd then inquived, Homevvlml dubiously, “Have 1 
Lhe pleasure of addressing Mr Gamsmi, of Boston, in the United 
Hiatt's ?” Being answered in tho a/lirmalive, lie lifted up his lands 
and exclaimed, “Why, my dear sir, 1 thought you were a black 
man, and I luivo consequently invited this company ot ladies and 
gentlemen to bo present to welcome Mr Garrison, the black advo- 
cate of emancipation, from the United Slates of America.” Mr 
Garrison oiten said iliai, of all tho compliments he over received, 
this was the only one that he. eared to remember or repeat *, for Mr 
Buxton had somehow or other supposed that no white American 
(•auiil plead for those in bondage as ha had done, nnd thnL Iberefore 
he must he black. Mr Garrison’s visit to England emaged the 
pro-slavery people and press of the United States at the outset, nml 
when ho returned home in .September witli the “I’rotest” against 
the Colonization Homely, and announced that he had engaged the 
services of George Thompson as a lecturer against American slavery, 
there were fresh outbursts of rage on every hand. The American 
Anti-Hlaveiy Society was organized in December of that year, put- 
ting forth a masterly declaration of its principles nml purposes 
from tlm pan of Mr Garrison. This added licsli fuel to the public, 
excitement, and when Mr Thompson cairn* over in the tu xt spring, 
lhe hostility to the cause began to manifest itself in mobs mgnnized 
to suppress tho discussion of the slavery question. Now began 
what Harriet Mavtiueau called “ the martyr age in America.” 
Mr Thompson gamed a favourable hearing in a few places, but ids 
appearance in any town or city became at length tlm signal of a 
mob, and in tho fall of 1835 he was compelled, In order to save his 
life, to embark secretly fm* England, .lust before bis departure, 
the announcement that ho would addrems tho AVonimt’s Anti- 
.Slavery Hoeiaty of Bostou created “ a mob of gentlemen of property 
and standing,” from which, if lm had beeu present, he could 
hardly have <*8Cnped with his life. The whole city was in an up- 
roar. Air Garrison, almost denuded of Ida clothing, was drugged 
through the streets by infuriated men with a rope around bis body, 
by which tiny doubtless intended to hang Mm. lie was rescued 
with great difficulty, and consigned to the jail for safety, until he 
could be sficretly removed from the city. For two or I lure yenra 
tliesu attempts to suppress the anti-slavery movement by violene© 
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weie pexbibtcd in, but it was like attempting to extinguish, a fire by 
poming oil upon the flames, or like an elFort to stop the loar of 
Niagaia by mci easing the volume of its waters 

Anti-slavery societies weie greatly multiplied throughout the 
Not tli, and many men of influence, Loth m the church and m the 
state, were won to the cause Mr damson, tiue to his ongmal 
pm pose, never faltered oi turned hack Other friends of the cause 
were sometimes discouraged — ho, never The abolitionists of the 
United States weie a united body until 1839-40, when divisions 
sprang up among them Mr Garuson countenanced the activity of 
women in the cause, even to the extent of allowing them to vote 
and speak in the anti-slavery societies, and appointing them as 
lecturing agents To this a strong party was opposed upon social 
and leligious grounds Tnen theie weie some who thought Mr 
Garrison dealt too severely with the churches and pulpits for their 
complicity with shinny, and who accused lnm of a want of religious 
orthodoxy, lie v.i«, momovei, a non-resistant, and this to many 
was distasteful The dissentients from his opinions doteinuned to 
form ail anti-slavery political pai ty, while lie believed in working 
by moial rather than political party instrumentalities These 
diflei ouces led to the organization of a new National Anti-Slavery 
Society in 1840, and to ilia founation of the “Liberty Party” m 
politics. The two societies scut their delegates to the World’s 
Anti-Slavery Convention hi London m 1840, and Mr Garrison 
refused to take lus seat m that body, because the women delegates 
lioiu the United States were excluded The discussions of the next 
few years served to make clearer than before the practical woikuigs 
of the constitution of the United States as a shield and support of 
slavery, and Mr Garrison, after long and painful reflexion, came 
to the conclusion that its pro-slaveiy clauses wore immoral, and 
that it was therefore wrong to take an oatlx for its support. The 
Southern States had a greatly enlarged representation m Congress 
on account of their slaves, and the national Government was con- 
stitutionally hound to assist m the capture of fugitive slaves, and 
to suppress every attempt on their part to gam their freedom hy 
force. In view of these provisions, Mr Garrison, adopting a bold 
scriptural figure of speech, denounced the Union as “a covenant 
with death anil an agreement with hell,” and adopted ns his motto 
the legend, “No uuiou with slaveli >Mers ’ Ills argument on tins 
question, m the light of ethical punciples gcneially admitted to be 
sound, could not easily bo answcunl, and many men, who s’u.nik 
from the conclusion that follow ed theiofiom, were liud by it as in 
a vioo. His exposures of the diameter anil p aciical winking ot 
the pio-slavory clauses of the constitution, in spile of the im- 
patience with which they wore regarded m some quaiters, made a 
deep unpi os-iinn upon the nalion.il conscience, and served to abate 
that urn L-ei miniating and idolatrous, level cure tor the Union, upon 
which l bo '•lu.eholdcio had m long idled I’m the pioleriiun ol 1 licit 
system. 

One class of abolitionists sought to evade the difficulty hy 
stunned interpretations of the clauses referred to, while others, 
admitting that they were immoral, felt themselves obliged, not- 
withstanding, to support the constitution m order to avoid what 
they thought would ho still greater evils. The American Anti- 
Slavery Society, of which Mr Garrison was the president from 
1843 to the day of emancipation, was during all this period the 
nucleus of an intense and powerful moral agitation, which was 
greatly valued hy the soundest and most faithful woi leers m the 
Field of polities, who greatly respected lnm for his fidelity to his 
convictions. On the other hand, Mr Garrison always had the 
highest respect for every earnest and faithful opponent of slavery, 
however far lie might ho from adopting his special views, lie way 
intolerant of nothing but conscious treachery to the cause. When m 
1881 the Southern States seoodod from the Union and look up arms 
against it, he saw clearly that slavery would perish m the struggle, 
that the constitution would bo purged of its pro-slavery clauses, 
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A LL artificial liglit is obtained as a result eitlior of com- 
bustion or of incandescence ; or it might be more 
accurate to classify illuminating agents as those which emit 
light as a result of chemical action, and those which glow, 
from the proscuco of a large amount of heat, without thereby 
giving rise to any chemical change. The materials whence 
artificial light of the nature of flame has been derived are 
principally bodies rich in carbon and hydrogen. Wax, 
fats, and oils, on exposure to a certain amount of heat, 
undergo destructive distillation, evolving inflammable 
gases ; and it is really such gases that are consumed in 
the burning of lamps and candles, the wicks bringing 
small proportions of the suhstancos into a sufficient heat. 


and that the Union thenceforth, instead of being “a covenant with 
death and an agieement with hell,” would lest upon tlie sine 
foundations of liberty, justice, end equality to all men II there- 
foie Ccawd fiom that ho .a to advocate diaiiumn, and devoted lnm- 
&eii to tee tc-K of piepaung the w«vv foi and hastening on the 
inevitable ei cut Ha soniees at i'll- pound vve-p icvo 0 nized and 
honouied by President Lincoln and others m authonty, and the 
whole countiy knew that tlie agitation which made the abolition 
of slaveiy feasible and necessary was due to his uncoinpiomi&ing 
spirit and indomitable courage He lived to witness the re- 
demption of bis country fiom the ciuse of human bondage, not 
indeed by the means which he piefened, and which he Imped 
would piove sufhciently potent, but by the bloody arbitrament of 
n ar None the less, however, did lie see in the great event the 
hand of that Divine Provider cc on which lie had always relied for 
suppoi t m the gica: snuggle to which his life was devoted 
In 1865, at the close of tlie war, lie declared that, shiveiy being 
abolished, las career as an abolitionist was ended. Ho counselled a 
dissolution of the American Anti-Slavery Society, insisting that 
it had become fundus officiis, and that whatever needed to be done 
for the protection of the fieedmen could best be accomplished by new 
associations formed foi that puipose The Liberator was discon- 
tinued at the end of the same yeai, aftei an existence of thirty-five 
years He visited England for the second time in 1846, and again in 
1867, when he was received with distinguished honours, public as 
well as private In 1877, when he was there for tlie last time, he 
deelmed oveiy form of public recognition Hu died in New Yoik, 
May 24, 1879, m the seventy-fomth jcai of Ins age, and was buned 
m Boston, after a most impressive funeral service, May 28 In 
1843 a small volume of his Sonnets ancl other Poems was published, 
and in 1852 appealed a volume of Selections from his JViitinrjs 
and Speeches His wife, Helen Eliza Benson, died in 1876, 
Four sons and one daughter survive them. 

GfAIlTER, Order of the. See Knighthood 

GARTH, Sir Samuel (1 6701-1719), a physician and 
poet of the age of Anne, was born of a good Yorkshire family, 
in 1670, it is said, hut more probably afc an earlier date. 
He was a student of Peterhouse, Cambridge, whore he 
resided until ho was received into the College of Physicians 
m 1691. Iu 1696 he became a prominent supporter of the 
new scheme of providing dispensaries for the relief of the 
sick poor, as a protection against the greed of the apothe- 
caries. This labour having exposed lnm to the animosity 
I of many of his own profession, and especially of the last- 
named body, he published in 1699 a mock-heroic poem, The 
Dispensary, m six cantos, which had on instant success, 
passing through three editions within the year. Garth 
became the leading physician of tlio "Whigs, as Radchffe was 
of the Tones. In 1714 he was knighted by George I., 
and lio died on the 18th of January 1718-19. Garth was 
a wealthy man, leaviug estates iu Warwickshire, Oxford- 
shire, and Buckinghamshire. He wrote little besides his 
best-known work The Dispensary, and Claremont, a moral 
epistle in versa. In 1717 he edited a translation of 
Ovid’s Metamorphoses , himself supplying the fourteenth 
and part of the fifteenth book. The subject of lus mock- 
heroic epic is treated in a cumbrous style ; and even in 
his own day Garth was accused of flatness and poverty of 
thought, 

S-LIGIITING 

Wood and coal also, when distilled, give off combustible 
gases ; and ordinary gas-lighting only differs from illumina- 
tion by candles and lamps in the gas being stored up and 
consumed at a distance from the point where it is generated. 

Inflammable gas is formed m great abundance within 
the earth in connexion with carbonaceous deposits, such as 
coal and petroleum ; and similar accumulations not unfre- 
quently occur iu connexion with deposits of rock-salt; the 
gases from any of these sources, escaping by means of fis- 
sures or seams to the open air, may be collected and burned 
in suitable arrangements. Thus the “ eternal fires ’’ pf 
Baku, on the shores of the Caspian Sea, which have been 
known as burnings from remote ages, are .dpe to gaseous 
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hydrocarbons issuing from and through petroleum deposits. 
In the province of Szechuen in China, gas is obtained from 
beds of rock-salt at a depth of 1500 or 1600 feet - being 
brought to the surface, it is conveyed in bamboo tubes and 
used for lighting as well as for evaporating brine ; and it is 
asserted that the Chinese used this naturally evolved gas as 
an llluminant long before gas-lighting was introduced among 
European nations. At a salt mine in the comitat of 
Marmaro in Hungary, gas is obtained at a depth of about 
120 feet, and is used foi illuminating the works of the mine. 
Again at Fredoma (New York State) a natural emission of 
gas was discovered in a bituminous limestone, over the orifice 
of which a gasholder has been erected, and thus about 1000 
cubic feet of a gas composed of marsh gas and hydride of 
ethyl has been made available for illumination. In the city 
of Erie (Pa.) there are 13 gas-wells, each yielding from 
10,000 to 30,000 feet per day, the gas escaping from one 
of them at a pressure of 200 lb per square inch. At 
Bloomfield, Ontario co., New York, there is a spring which 
yields daily no less than 800,000 feet of gas of an illumin- 
ating power equal to 14| candles. The city of East 
Liverpool (Ohio) is entirely illuminated, and to a large 
extent heated, by gas-wells which exist in and around the 
town. The light is of extraordinary brilliancy, and is so 
abundant and free that the street lamps are never extin- 
guished, and much of the manufacturing steam-power of the 
town, which embraces 22 potteries, giving employment to 
2000 hands, is derived from the gas. The first “ well,” 450 
feet deep, was opened in 1859, and up to the present year 
(1879) neither it nor any of those tapped at later dates 
show any sign of failing, In many other parts of Ameiica 
similar gas-wolls exist, and several such natural jets of gas 
lnvo been observed m England. 

By general consent the merit of the discovery and appli- 
cation of artificial gas belongs to Great Britain, and the 
name most honourably connected with the beginning and 
early stages of gas-lighting is that of a Scotchman — Robert 
Murdoch. But previous to Murdoch's time there occur 
numerous suggestive observations and experiments as to 
inflammable air and its sources, In the Philosophical 
Transactions of the Royal Society for 1667 the existence 
of a “ burning spring ” in the coal district of Wigan is 
noticed by Thomas Shirley, who traced its origin to the 
underlying coal. In the same Transactions for 1739 is 
printed a letter addressed to the Hon. Robert Boyle, who 
died in 1691, in which the Rev. John Clayton details a 
series of experiments he mado in distilling coal in a rotort, 
showing, not only that he had observed the inflammable 
gases evolved, but that he collected and stored them for 
some time in bladders. In Dr Stephen Hales’s work on 
Vegetable tftaticks, published in 1726, xnoro precise state- 
ments are made as to the distillation of coal, he having 
obtained from 158 grains of Newcastle coal 180 inches of 
inflammable air. In 1787 Lord Dundonakl, in working a 
patented procoss for obtaining coal-tar, experimented with 
the gas evolved in the process, and occasionally used it for 
lighting up the hall of Culross Abbey. None of tkeso 
observations, however, led to distinct practical results ; and 
it was not till the year 1792 that Robert Murdoch, then 
residing at Redruth in Cornwall, began the investigations 
into the properties of gases given off by various substances 
which eventuated in the establishment of coal-gas as an 
illuminating agent In 1 79 7 he publicly showed the systom 
he had matured, and in 1798, being then employed in the 
famous Soho (Birmingham) workshop of Boulton <fcWatt,he 
fitted up an apparatus for the manufacture of gas in that 
establishment, with which it was partly lighted. Thereafter 
the apparatus was extended, and the gas manufactured by 
it was introduced to other neighbouring workshops and 
factories. Among others who helped most materially to 


develop the infant art in England were Dr Henry of 
Manchester, and Mr Clegg, who, succeeding Mr Murdoch 
at Boulton k Watt's, introduced many improvements m 
gas manufacture, and ultimately became the most skilful 
and famous gas engineer in the United Kingdom. 

In 1801 M. Lebon introduced gas distilled fiom wood 
into his own house in Paris, and the success of his experi- 
ment attracted so much notice and comment as to give 
rise to an impression that he is entitled to the credit of the 
invention. Lebon’s experiment came under the notice of 
Mr F. A. Winsor, who took up the subject with a zeal and 
unwearying patience which led to a recognition of the 
advantages of the system, and the breaking down of the 
powerful prejudice which existed m England against the 
innovation. In 1803, tlnough Wmsoi’s efforts, the 
Lyceum Theatre was lighted with gas, but it was not 
till 1810 that he succeeded in forming a public company 
for manufacturing gas, and in obtaining an Act of Par- 
liament for the Gas-Light and Coke Company. In 1813 
Westminster Bridge was first lighted with gas, and m 
the following year the streets of Westminster were thus 
illuminated, and in 3816 gas became common in London. 
So rapid was the progress of this new mode of illumination 
that in the course of a few years after its introduction it 
was adopted by all the principal towns in the kingdom, for 
lighting streets as well as shops and public odiiices. In 
private houses it found its way more slowly, partly from an 
apprehension of danger attending its use, and partly from 
the annoyanco which was experienced in many cases 
through the careless and imperfect manner in which the 
service-pipes were at first fitted up. 

SotmcES of Gas. 

Artificial gas is now distilled from a variety of .substances, 
among which are coal, shale, lignite, petroleum, turf, wood, 
resins, oils, and fats; and it is also prepared by carburetliug 
or impregnating with volatile hydrocarbons other mm* 
luminiferous gases. Of the very numerous systems of gas- 
making which have been proposed since the early part of 
the century, none can compete for general purposes with the 
ordinary coal-gas process, when a supply of the raw material 
can bo obtained at a moderate expense. 

Coal-Gas. — Coals, varyiug greatly as they do in chemical 
constitution, differ also, as might bo expected, as widely in 
their value and applicability for tho manufacture of gas, 
Taking the leading varieties of coal to be included under 
anthracito, bituminous coal, and lignite or brown coal, wo 
find that it is the class bituminous coal alone that yields 
varieties roally serviceable for gas-making, Anthracite may 
bo regardod as a natural coke from which tho volatile con- 
stituents have been already driven off, and tho more 
anthracitic any coal is, tho less is it capable of yielding gas. 
Lignite also is rarely used for distillation, owing to this large 
proportion of oxygon and tho amount of water in its com- 
position. Of tho bituminous coals again, it is only the 
caking or pitch coals, and the canned or parrot coals, that 
are in practice used in gas-works. These also vary within 
very wide limits in their gas-making value, not only from 
the great difference among them in yield of gas, but also tin 
tho illuminating value of tho gas they evolve. As a rule 
tho coals which yield the largest percentage produce 
also tho most highly illuminating qualities of gas. Tho 
canncl coals, which are specially recognized as “ gas-coal,* 
are most abundantly developed in Scotland and in Lanca- 
shire, and tho fact of the unequalled qualities of Scotch 
cannel and of the allied substance, bituminous shale, for pi- 
rn aking, has had the effect of rendering illumination by gas 
much more general and satisfactory in Scotland than in any 
other country. It is only a very imperfect valuation of any 
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gas-coal that can be made from chemical analysis, the really 
satisfactory test being actual experiment Accord ing to H. 
Fleck, the coal most available for gas-making should contain 
to every 100 parts of carbon 6 parts of hydrogen, of which 
4- parts aie available for forming hydrocarbon compounds. 
It is desirable that coal used for distillation in gas retorts 
should be as far as possible free from sulphur, that in the 
ca3e of coking coal the amount of ash should be small, and 
the proportion of oxygen should also be low, since that ele- 
ment abstracts hydrogen to form injurious watery vapour. 
The amount of ash present, however, in the best forms of 
Scotch cannel is large ; and consequently the resulting coke, 
if the residue can be so called, is of comparatively little value. 
Unless coal can be stored in sheds which protect it from the 
weather, it ought to be used as soon as possible after being 
raised, rain and sunshine being detrimental to its gas-mak- 
ing qualities. The following table exhibits the chemical 
analysis and gas-yielding properties of a few of the principal 
and typical examples of coal for gas-making • — 


Composition of Coals used in Gas-Making 


Variety o! Coal 

Disposable 

Hydrogen. 

Carbon. 

Hydrogen 

| 

'A 

Sulphur 

Oxygen 

<: 

Newcastle Peaiefch Gas-Coal 

. 

as 12 

4 82 


0 8(1 

mi 

0 79 

Hl.iydon Main, Tyneside 

G 88 

78'0G 

5 SO 

185 

2 22 

312 

8 94 

Duklnflold, Ashton-mulor- } 
Lyue . f 

G 13 

83-25 

5-75 


0 86 

5 06 

3 48 

Wlgun Cannel 

G G5 

84-07 

5 71 



7 82 

2 40 

Mold-Lees n ood Giuen Cannel 


77 bl 

8 47 


0 71 

6 32 


nonhead Ciinncl ) q | 

12 GS 

G3 10 

8 91 


0 9G 

7 25 

19 78 

Vulnl Hi on n Sk.ile r ° r . 

9 03 

GO it 

7 51 

130 

0 84 

10-84 

12 98 

Kelrj (tin Sc nn j 1,,l,d j 

j 

7G 50 | 

5 03 


0-91 

11-68 

2 25 


Products of the Distillation of 1 ton of Coal 



Cub feet 
of Gas 

Lbs. of 
Coke. 

Lbs. of 
Tin 

Lbs. of 
Ammonia 
Liquoi 

Ilium mat- 
ing powei 
of Gas hi 
Candles 

Nowcast lo Cannel . 

9,883 

1,126 

98-3 

60 0 

25 2 

Wigan Cannel 

10,850 

1,332 

| 218-3 

161 6 

19 i 

Boghead Cannd ... 

13,33-1 

715 

733-3 

nil. 

46-2 


When the bowl of an ordinary clay pipe is filled with 
small fragments of bituminous coal, luted over with clay 
and placed m a bright fire, immediately smoke is seen to 
issue from the stalk which projects beyond the fire. The 
smoko soon ceases, and if a light is then applied to the 
orifice of tho stalk, the issuing gas burns with a bright, 
steady flame, while a proportion of a black, thin, tarry liquid 
oozes out from the stalk. After the combustion ceases there 
is loft in. the howl of the pipe a quantity of char or coke. 
This simple operation is, on a small scale, an exact counter- 
part of the process by which tho destructive distillation of 
coal is accomplished in tlio manufacture of gas. The pro- 
ducts of the distillatory process classed in the gas-works as 
gas, tar, and ammoniacal liquor, with a solid residue of 
coke, avo in themselves mixtures of various definite chemical 
compounds , and as may bo evident from the following list, 
these substances aio very numerous and complex: — 


Products of the Distillation of Coal at high-red heat. 


Propylene, C*ll 4 

Bulyleno, Cdl„ ) 

Hydrogen, II. 


<Vu-bonlo oxide, CO.,.., ) 

Carbonic add, COg \ 

Ammonia, NIT. I 

Cyanogen, CaNji I 

Bisulphide or carbon, CS* ... [ im- 

Sulphurotted hydrogen, 11*8 { purities. 

S xygon, 0 

Itrogen, N I 

Aqueous vapour, 11*0.... / 


. \ Solid 
j hydrocarbons. 


XL Components of Tar. 

Benzol, C<iII« 1 

Toluol. C T (I* ( Liquid 

Cumol, CjIIij ......... j hydiocuibons. 

Cymol, C I() Iiu . 

IsnplHhulin, 

Antlnacone, C,jf| ( 

I'j icno, C] # TI 10 . 

Cr\scnc, C„,ll, n . .. 

Caibullc acid, CoHoO 
Cicsyllc add, CjUjO 
U'i'Ollc acid. CnoUjclXj 
l’yildlne, C»U S N. 

Aniline. C»ft,N. 
l’lcollne, CgTIyN. 

Lntidtne. C 7 H 0 N, 

Collidine, C»HnN\ 

Loncollne, C e TI,N. 


III. Ammoniacal Liquor 
Ammonium caibonate, 2NH 4 C0 3 
„ sulplijdiate, NH 4 HS. 


Ammonium sulplioeyanate, NTL.NCS. 
„ ejanide, KT-I, NC 

„ clilonde, NH 4 ,Cl 


IV. Cole and A%h m Retoi t 

The piopoitions m which coal jields these pioducts may be indicated by the 
case of a cannd gning off 11,000 fcetpei ton of gas of a density of 0 GOO Fiom 
100 parts of such a coal them would be yielded — 


Gas ... . . . 22 25 

Tar . . . . . . . . SjO 

Ammonia w atci . . 9 50 

Coke . 59 75 


The proportions, however, and even the nature of these pro- 
ducts of distillation are greatly modified by the temperature 
at which the distillation is effected, a low red heat yield- 
ing a small proportion of non-condensible gas but a large 
amount of heavy hydrocarbon oils, whence the distillation 
of shales and coal in the paraffin manufacture is conducted 
at a low red heat. By excessive heat, on the other hand, 
the compounds evolved become simpler in their chemical 
constitution, carbon is deposited, pure hydrogen is given 
off, and the gam in amount of gas produced is more than 
counterbalanced by its poverty m illuminating properties. 

Of the gases and vapours which pass out of the retorts m 
a highly heated condition, some portion, consisting of tarry 
matter and ammoniacal liquor, precipitates almost immedi- 
ately by simple cooling, and other injurious constituents 
must be removed by a system of purification to which the 
gaseous products are submitted. What thereafter passes 
on as ordinary gas for consumption still contains some 
percentage of incombustible matters — aqueous vapour, 
oxygen, nitrogen, and carbonic acid. The combustible 
portion also is separable into two classes, viz., non-lu ruinous 
supporters of combustion, and the luminiferous constitu- 
ents, — the former embracing hydrogen, marsh gas (light 
carburetted hydrogen), and caibonic oxide, while the latter 
includes the hydrocarbon gases acetylene, ethylene (olefiant 
gas or heavy carburetted hydrogen), propylene, butylene, 
and vapours of tbe benzol and naphthalin series. 

Formerly it was the habit to regard the proportion of 
heavy carburetted hydrogen (ethylene and its liomologues) 
as the measure of the illuminating power of a gas. It has, 
however, been pointed out by Beitlielot that the propoition 
of such compounds iu some gas of good luminous qualities 
is exceedingly small , and in particular lie cites the case of 
Paris gas, which, according to Ins aualysis, contains only a 
mero trace of acetylene, ethylene, and other hydrocarbons, 
with 3 to 3 ’5 per cent, of benzol vapours, Subsequent ex- 
periments of Ihttmar have proved that a mixture of pure 
ethylene and hydrogen burnt m the proportion of 3 volumes 
of hydrogen to I of ethylene yields little more light than 
ordinary marsh gas, while benzol vapour to the extent of 
only 3 per cent, in hydrogen, gives a brilliantly luminous 
flame. Frankland aud Thorne have more recently deter- 
mined the illuminating power of a cubic foot of benzol 
vapour burnt for 1 hour in various combinations, with the 
following results : — 


With hjwlrogcn it gave the light of 69 'll candles. 

,, carbonic oxide ,, 73 ‘38 ,, 

,, marsh gas ,, . 92-45 ,, 

,, ,, (second, soiies) ,, 93 '94 ,, 


Thus it is highly probable that the illuminating value of 
coal-gas depends much more on the presence of benzol 
vapour than on the proportion of the heavy gaseous hydro- 
carbons, and the estimation of benzol in the gas is a point 
which has hitherto been comparatively neglected. In view 
of the inference that the presence of benzol vapour is so 
intimately related to illuminating power, the fact observed 
by Dittmar that water readily and largely dissolves it out 
of any gas mixture is of great consequence. When ben- 
zolated hydrogen containing 6 per cent, of benzol vapour 
was shaken up with water, the percentage of the- vapour 
was found on analysis to be reduced to less than 3 

X — * 
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The average composition of the gas supplied to London 
is, on the authority of the late Dr Letheby, thus stated : — 



Ortlinary Gas, 
12 Caudles. 

Cannel Gas, 

20 Candles. 

Hydrogen 

46-0 

27*7 

Light carburetted hydrogen 

39-5 

50*0 

Condensible hydrocarbons 

3-8 

13*0 

Carbonic oxide 

7-5 

6*8 

Carbonic acid 

0-6 

0*1 

Aqueous vapour 

2'0 

2*0 

Oxygen i 

01 

0*0 

Nitrogen 

0-5 

0*4 


Cannel gas is now, however, supplied only to the Houses 
of Parliament and to certain of the Government offices. 


Manufacture of Coal-Gas. 

The series of operations connected with the preparation 
and distribution of coal-gas embrace the processes of dis- 
tillation, condensation, exhaustion, scrubbing or washing, 
purification, measuring, storing, and distribution by the 
governor to the mains, whence the consumers’ supply is 
drawn. In connexion with consumption, pressure of the 
gas, measurement of the amount consumed, and the burners 
and other arrangements for lighting are the most important 
considerations. 


Site and Arrangement of Works . — The choice of a site 
for a gas establishment is necessarily conditioned by local 
circumstances ; but the facts that a considerable area is re- 
quired, and that, at best, the works do not improve the 
amenity of any neighbourhood, are important considerations. 
A central position with respect to the area to be supplied 
is certainly desirable, but in the circumstances it is seldom 
to be obtained. Of even greater consequence for a largo 
work is ready access to a railway or other means of trans- 
port • and most of the great establishments arc now con- 
nected by sidings with lines of railway, whereby coals, &c,, 
are delivered direct from the waggons to the store or retort- 
house, and in the same way the coke and residual products 
are removed. Where the arrangement is practicable, it is 
also desirable that the works should be erected at the lowest 
level of the area to be supplied, since coal-gas, being speci- 
fically lighter than atmospheric air, acquires a certain 
amount of pressure as it rises in pipes, which pressure 
facilitates its distribution, and it is much easier to control 
than to beget pressure. In the planning of works, regard 
must be given to economy of spaco and to labour-saving 
arrangements, so that the cost of manual labour may bo 
minimized, and operations proceed in an orderly, methodical, 
and oasily-controllod manner. The accompanying ground 
plan of gas-works (fig. 1) has been kindly furnished by 
Mr James Hislopof Glasgow, a gas onginoor of known skill 
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Fto. 1. — Ground-Plan of Gas-Works, 

A, ft lino of mils loading into Ilia works? It, wnggnn weighing mnehlno? C, llio coni store ; D, retort house ; K, chimney? V, enkn yiml? 0, coudimstim? If, 
sdrulilmrs; I, tar (mile $ .T, oxhauHtor limiNo ? K, inimjt vomii; I,, store room (miter tnnlt Is placed above K I,); M, puriilcv liouso ; N, lime stove? 0, motor 
house? P, gas-luildors ? Q, governor house? It, iiholomelorromn: S, hoard room ; T, oillco ; U. weighing machine ; V, Bupurlntumlont'S house { W, joiner's 
siiojij X, smith ’a shop; Y, onghia bailor, 


and experience ; and while it shows arrangements of the 
most approved character, it will also enable tho reader to 
recognize tho position of tho various erections and apparatus 
as they follow each other, and as they will now bo described. 

distorts . — .Retorts for destructive distillation of coal arc 
formed of cast iron, clay, brick, or wrought iron. Various 
shapes hare been adopted in tho construction of these 
vessels ; nor have their forms been more varied than tho 
modes in which they have been disposed in tho furnaces. 
In many instances they have been constructed of a 
cylindrical shape varying in length and diameter. Those 
first employed wore of iron, with tho axis vortical, but 
experience soon showed that this position was extremely 
inconvenient, on account of tho difficulty which it occasioned 
in removing the coke. 

Tim retorts were therefore next placed in a horizontal 
position, ns being not only more favourable to tho most 
economical distribution of the heat, but better adapted to 


tho introduction of the coal and tho subsequent removal of 
tho coke. At first the heat was applied directly to the 
lower part of tho retort ; but it was soon observed that the 
high temperature to which it was necessary to expose it, for 
tho perfect decomposition of the coal, proved destructive to 
tho lower side, and rendered it useless long before tho upper 
part had sustain oil much injury, Tho next improvement 
was, accordingly, to interpose an arch of brickwork between 
it and tho furnace, and to compensate for tho diminished 
intensity of tho heat by a more equally diffused distribution 
of it over tho surface of tho retort. This was effected by 
cauniug tho flue of the furnace to return towards the. mouth 
of tlio retort, and again conducting it in an opposite direc- 
tion, till the heated air finally escaped into the chimney. 
This arrangement was continued so long as iron retorts 
wore in use, but on the general adoption of cluy retorts 
tho furnaces were constructed to allow the fire to play freely 
around them. 
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The cylindrical form of retort a (fig. 2) -was long in favour 
on account of its great durability, but it is not so well fitted 
for rapid de- 
composition 
of the coal 
as the ellip- 
tical b, or 2> 

the flat-bottomed or D-shaped retorts d, which are now 
principally in use. Retorts are also made of a rectangular 
section with the corners rounded and the roof arched. 
Elliptical retorts are varied into what are called ear-shaped 
or kidney-shaped c, and it is not unusual to set retorts of 
different forms in the same bench, for the convenience of 
filling up the haunches of the arch which encloses them. 

The length of single retorts varies from 6 to 9 feet, but they 
are now in some cases made 19£ feet in length and 12-J 
inches in internal diameter, these being charged from both 
ends. 

Every retort is furnished with a separate mouthpiece, 
usually of cast iron, with a socket b (fig. 3) for receiving the 
stand-pipe orascen- 
sion-pipe, and there 
is a movable lid 
attached to tho 
mouth, together 
with an ear-box 
cast on each side of 
the retort for re- 
ceiving the ears 
which support the 
lid. Fig. 3 shows 
a form of mouth- 
piece attached to 
the retort a, and 
also the method of Fi S* 3. 

screwing tho lid to tho mouthpiece. That part of the lid 
which comes in contact with the edge of the mouthpiece 
has applied to it a lute of lime mortar and fire clay, and 
when tho lid is screwed up, a portion of this lube oozes out 
round tho edges and forms a gas-tight joint. 

Except for small works, where the manufacture is inter- 
mittent, and wlioro, consequently, tho retort heat has to be 
got up frequently, iron retorts are now little used. Clay 
retort, s, which at present aro in most goncral use, wear out 
quickly ; they very frequently crack so seriously on the first 
application of heat that they must bo removed from the 
bench before boing used at all, and in scarcely any caso 
aro they in action perfectly free from cracks. Numerous 
attempts have been made to introduce retorts built of brick ; 
but the difficulty of making and keeping tho joints air- 
tight lias proved a serious obstacle to their use. In the 
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brick retort made of Glenboig Star fire-clay, according to 
the plan of Mr James Hislop, it is claimed that tho 
difficulty is surmounted, and that both the retort and its 
setting present great advantage and economy. These 
brick retorts (fig. 4) are Q-shaped, 9 feet long and with 
diameters of 22 and 13| inches, set four in an oven to one 
unarched furnace, as ia fig. 7. Bach retort will, it is affirmed, 


carbonize 500 tons cannel coal, or 2000 tons per oven of 
four, without any repairs whatever. Decayed bricks may 
be removed from these retorts and new ones inserted, and 
when thoroughly repaired they are again equal to new. 
Thus the durability of each retort is so great that they are 
calculated to cost about £tk of a penny per 1000 cubic 
feet of gas generated, as against Id, in the case of moulded 
retorts, and 7cl. with iron retorts, for the same production 
of gas. In the Hislop retort the arched bricks are made 
plain, without groove or rebate joints — being thus stronger, 
more readily put together, and also cheaper. Carbon does 
not collect so rapidly on brick retorts as on those of clay, 
the bricks being harder pressed and better burned. On 
first lighting brick retorts, a charge of coke, breeze, and tar 
mixed makes them perfectly gas-tight. 

Retort Setting . — A furnace or bed of retorts is composed 
of a group or setting, heated by a separate fire. The 
furnace is lined with the most refractory fire-bricks, and 
while the whole brickwork is made of such strength and 
solidity as ensures the safely of the retorts, the internal 
construction is so planned that the heat has the utmost 
possible amount of direct play on the retorts. The number 
of retorts to one furnace varies from 1 to 15, from 4 to 
7 boing the number most commonly adopted; and these are 
variously arranged to bring them all as close to the furnace 
heat as practicable. In some retort-houses the furnaces are 
built in two stages or stories, from the upper of which the 
retorts are charged and drawn, while at the lower level the 
glowing coke is removed and quenched. The whole range 
of furnaces constitutes the retort bench, having a common 
flue which leads to the chimney shaft by which the products 
of combustion are carried away. The gas-coal for charging 
the retorts is broken into fragments about 1 lb in weight or 
thereby. Figs. 5 (elevation) and C (section) illustrate the 



Fio. 5.— -Elevation of Hislop’ s Gas Retort Furnace. 


retort setting and arrangement of furnace and flues .adopted 
by Mr Hislop for his brick retorts, in which, by the use of 
centre blocks, as seen iu the open front illnstration,(% 7), 
the necessity for internal arching is avoided... _ • 

Retort furnaces are comm only flred -pr -healed with a 
portion of the coke which forms one of tile bye-products of 




92 GAS 


the gas manufacture ; but in worts where shale and rich 
cannel coals are distilled, common coal must be used in the 
furnaces. At the Ivry Gas Works of the Gompagnie 



I'm. 6. —Section of Betovt Bwl on ]ino A A of Jig. 5. 


Parisienne d'Mclairctgt et de Ckciufage par Ic Guz, the 
retorts are heated by gas on a method modified from the 
Siemens regenerative gas furnace. Sectional illustra- 



tions of a retort setting on this plan, and a description of 
the various arrangements connected with the regenerators 
■and the controlling of the air and gas currents, will he 
found in the article Furnace, vol, ix. pp, 840, 847. 

Ordinarily the work of charging and drawing the 
retorts is accomplished by manual labour, by means simply 
of shovels for charging, and long iron rakes for drawing the 
aponfc charge. In the larger works it is usual to charge the 
retorts with a scoop semi -cylindrical in form, mado a little 
shorter than the retort, and of such a diameter that it can 


with ease be pushed in and overturned within the retort. 
The scoop deposits the coal neatly over the sole of the 
retort, aud of course the lid is much more quickly replaced 
than can be done with shovel charging. Numerous 
attempts have been made to introduce purely mechanical 
means of feeding retorts, hitherto with indifferent success, — 
such devices as a travelling endless sole and a rotating sole 
having been tried without good effect. A charging machine 
and a drawing machine, worked by hydraulic power, have 
been introduced by Mr Foulis, the engineer of the Glasgow 
Corporation Gas Works, but after prolonged trial both in 
Glasgow and in Manchester, these have not yet proved satis- 
factory in action. In West’s patent the charging is effected 
by the introduction of a small waggon within the retort, 
which distributes the charge evenly and uniformly, 
Neither has it, however, met general acceptance. 

The retorts are kept at a bright red heat, and for coal 
with a high percentage of volatile matter a higher tempera- 
ture is requisite than is needed for coal less rich in gas. As 
the retorts in one setting are necessarily subject to some- 
what different amounts of heat, the charges in those nearest 
the furnace fire, and consequently most highly heated, must 
be drawn more frequently than the others, as otherwise the 
quality of the gas would be deteriorated, and a large pro- 
portion of sulphur compounds would bo given off from the 
overbnrnt coke. 

In drawing a charge the lid is first slightly opened and 
the escaping gas lighted, to prevent an explosion or “ rap ” 
that would otherwise ensue. The gas is prevented from 
escaping outward by the ascension pipe dipping into the 
hydraulic main as afterwards explained ; but in some cases 
special valves are fitted on the ascension pipo to prevent a 
back rushing of the gas. A carbonaceous deposit forms on 
the sides of the retorts, winch requires to be periodically 
removed by “ scarfing ” with chisels, or burning it off with 
free admission of air or steam. 

The Hydraulic, i/a im— From the retorts the gas, after 
its production, ascends by means of pipes called ascension- 
pipes B (figs. 5 and G) iuto what is termed the condens- 
ing or hydraulic main HU, which is a largo pipe or long 
reservoir placed in a horizontal position, and supported by 
columns in front of the brick-work which contains the re- 
torts A. This part of a gas apparatus is intended to servo 
a twofold purpose : — first, to condense the tar and some 
ammoniacal liquor, and secondly, to allow eacli of the re- 
torts to bo charged singly without permitting the gas pro- 
duced from the others, at the time that operation is going on, 
to mako its escape. To accomplish those objects one oiul 
of tho hydraulic main is closed by a flange; and the other, 
whoro it is connected with the pipes for conducting the gas 
towards tho tar vessel and purifying apparatus, has, missing 
it in tho inside, a partition occupying the lower half of tho 
area of tho section, by which the condensing vessel is always 
kept half full of liquid matter. The stand-pipes are con- 
nected by a flange with a dip-pipe C, arising from the upper 
side of the condensing main II U, aud ns the lower cud of 
it dips about 2 inches below tho level of tho liquid matter, 
it ia evident that no gas can return and escape when the 
mouthpiece on tho retort is removed, until it has forced the 
liquid matter over tho bend, a result which ia easily pre- 
vented by making it of a suitable length. The tar which 
is deposited in the hydraulic main overflows at.the partition, 
and is carried by a pipe to tho tar well 

Condensation . — The gas as it passes on from tho hydraulic 
main is still of a temperature from 330° to 140° Fahr,, and 
consequently carries with it heavy hydrocarbons, which, as 
its temperature falls, would bo deposited. It is therefore 
a first consideration in ordinary working to have these 
condensable vapours at once separated, and tho object of 
the condenser is to cool the gas down to a temperature 
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nearly that of the surrounding atmosphere. The first con- 
trivances employed for the purpose of condensation were 
all constructed on the supposition that the object would be 
best attained, by causing the gas to travel through a great 
extent of pipes surrounded by cold water, and winding 
through it like the worm of a still, or ascending upwards 
and downwards in a circuitous manner. An improvement 
on this form of condenser, and one now in general use, is 
represented in fig. 8. It consists of a series of upright 



e, e, and terminating at the bottom in a trough X Y con- 
taining water, and divided by means of partitions in such a 
way that, as tho gas enters the trough from one pipe, it 
passes up the noxt pipe and down into the next partition, 
and so on to tho end of the condenser. Tho cooling power 
of this air condenser, as it is callod, is sometimes assisted 
by allowing cold water to trickle over the outer surface of 
the pipes. Annulur tubes for condensing aro also usod, m 
which the gas is exposed to a much greater cooling surface, 
and in some large works tho condensers aro cooled by a 
current of water. In passing through the pipes the gas is 
considerably reducod in temperature, and the tar and am- 
momacal liquor condonse, the tar subsiding to the bottom of 
the troughs, and theammoniacal liquor floating on thesurface. 
In course of time tho water in the trough is entirely displaced 
by these two gaseous products, and as they accumulate they 
pass off into the tar-tank, from which either liquor can bo 
removed by moans of a pump adapted to the purpose. The 
Now York Gas Lighting Company employ a multitubular 
condenser, consisting of two sets of eight boxes, each con- 
taining 100, tubes 3 inches diameter by 15 feet long. 
Through each set of tubes, up one and down another, the 
gas travels, cooled by an external stream of water, while it 
traverses the 240 feet of piping in the condenser, 


The practice of condensation and separation of tarry 
matter by rapid cooling is condemned by Mr Bowditch and 
many eminent authorities, on the ground that thereby a 
proportion of light hydrocarbons are thrown dowu with the 
heavier deposit, which on another method of treatment 
would form part of the permanent gas and materially enrich 
its quality. A system of treating gas has accordingly 
been introduced by Messrs Aitkeu & Young, m which the 
gas, kept at a high temperature, is carried from the retorts 
into an apparatus termed an analyser, which consists of an 
enclosed senes of trays and chambeis arranged m vertical 
series, in principle like a Coffey still, the lower portion 
of which is artificially heated. In action the analyser 
separates the heavier carbonaceous part of the tarry matter 
in the lower part or chambers, and as the gas gradually 
ascends from one tray or tier to another, it is at once cool- 
ing and depositing increasingly lighter* fluids, while it is 
meeting and being subjected to the purifying action of the 
light hydrocaibons already deposited. Thus on entering 
the analyser it meets, at a high temperature, heavy tar 
deposits, and it passes out of the apparatus cooled down to 
nearly atmospheric temperature after being in contact with 
the lightest fluid hydrocarbons. 

Exhaustion. — To the subsequent progress of the gas con- 
siderable obstructions are interposed in connexion with its 
further purification and storing in the gas-holders, and the 
result of which would be that, were it not artificially pro- 
pelled, there would be a pressure in the retort equal to the 
amouut of the resistance the gas meets with in its onward pro- 
gress. The relief of this back pressure not only improves 
the quality of the gas, but also increases its amount by about 
10 per cent. Among the numerous methods of exhaustion 
which have been proposed since the operation was first 
introduced in 1839, there are several rotary exhausters, hav- 
ing more or less of a fan action, and recently an apparatus 
on the principle of a Giffard’s injector has been intro- 
duced, chiefly m Continental works. A most efficient form 
is found in tbo piston exhauster, a kind of pumping engine 
with slide valves, which exhausts the gas m both the 
upward and tho downward strokes oE its piston. The action of 
the exhauster is controlled by a governor, which passes back 
a proportion of the gas when the apparatus is working too 
fast for the rate of production in the retorts; and “pass 
by ” valves arc arranged to carry the gas onward without 
passing through the exhauster should it cease to work from 
accident or any other cause. 

Purification . — The operations embraced under this head 
havo for their object the removal from the gas of am- 
monia, sulphuretted hydrogen, and carbonic acid as the 
mam impurities, with smaller proportions of other sulphuric 
and of cyanogen compounds. 

Tho agencies adopted are partly mechanical and partly 
chemical, the separation of the ammonia being first effected 
in the “scrubber,” from which the gas passes on to complete 
its purification in the “ purifiers.” In early times the purify- 
ing was performed in a single operation by the use of milk 
of lime iu the wet purifier, a form of apparatus still in use 
where wot purifying is permissible. 

The T Vet Purifier , — This apparatus was supplied with a 
cream of lime and water, but, although it was a most 
efficiont purifying agent, tho ammonia now of so much value 
was lost by its use, and the “ blue billy,” as the saturated 
liquid holding the impurities was termed, created an intol- 
erable nuisance, and could be in no harmless way got rid 
of. Except in small works, wet purifying is not now 
practised. 

The Scrubber . — The object sought in an ordinary 
scrubber is to cause a large amount of gas to come in con- 
tact with the smallest possible quantity of water, so as at 
once to dissolve out ammoniacal gases, which are exceedingly 
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soluble in water, to obtain a strong ammoniacal liquor from 
the scrubber, and at the same time, as far as possible, to 



Fig, 9, — Ilislop’s Scrubber — Sectional Elevation, 
prevent the lieavy hydrocarbons from being acted on, — tkoy 
being also soluble in water. Tho ordinary form of scrubber 


O 



Fig. 10. — ITIslop’s Scrubber— Plan, 
consists of a tower or hollow column, vertically divided into 
two, and filled with coke, be, The gas passes up ono sido 


and down the other, and from the top a constant small 
stream of weak ammoniacal liquor trickles down. Such a 
scrubber, it is stated, is subject to clogging by deposits of 
tar, and equally efficient work is done without that draw- 
back by au apparatus iu which perforated iron plates occupy 
the place of the coke, and in the Livesey scrubber layers 
of thin deal boards are employed. These boards are set in 
tiers perpendicularly, slightly crossing each other, with 
about -} of an inch between each tier. Anderson’s washer 
is a form of scrubber recently introduced, in which the 
interior is occupied with a series of rotating whalebone 
brushes, which dip into troughs of ammoniacal liquor, and 
in their revolution meet and agitate the gas in its passage 
upwards through the tower or column. The scrubber 
shown in section and plan in figs, 9 and 10 is a form 
introduced by Mr James Hislop. It contains 10 tiers of 
trays of cast iron, perforated with -J-incli holes at a distance 
of 2 inches from centre to centre. The gas passes upwards 
through these, meeting in its course a shower of ammoniacal 
liquor pumped up and distributed by tho rose arrange- 
ment shown in fig. 9. The bottom part of tho scrubber, 
to tho height of the first course of plates, is filled with 
liquor, which is repumped till it reaches tho strength de- 
sired for the manufacturer of ammonia sulphate. 

The Purifiers . — The ordinary lime purifier, by which 
sulphuretted hydrogen and carbonic acid arc abstracted 
from the gas, consists of a large rectangular vessel seen in 
section in fig. 11. Internally it is occupied with ranges 



i of wooden trays or sieves A, made iu the form of grids of 
i-incli wood, with about half an inch between the bars. 
Those aro covered with slightly moistened slaked lime 
15 to tho depth of about 6 inches, and from three to six 
tiers of such sieves aro ranged in each purifier. The gas 
enters at the bottom by a tube C, the month or inlet being 
protected from limo falling into it by a cover 3), and it 
j forces its way upward through all the trays till, reaching the 
' lid or cover E, it descends by an internal pocket j' 1 to the 
exit tubo U, which leads to tho next purifier. Tho edges 
of the lid dip into an external water seal or lute ,11 
whereby the gas is prevented from escaping. The purifiers 
are generally arranged in sots of four, three being in use, 
through which the gas passes in succession while the fourth 
is being ronewed ; and to control tho course of tho gas 
current among the purifiers, tho following ingenious arrange- 
ment of centre valves and pipes was devised by Mr Malam 
(% 12 ). 

Tt has a coyer fitting within it in such a way ns to communicate 
with tho pipe a and either of the four inlet pipes, and also to com- 
nmnieato between ono of tho outlet pipes and tho pipe ft, which 
carries oil’ the purified gas. Tho inlet pipes, b, d, f, admit the giw 
from tho central coho to the bottom of tho purifiers; and On* outlet 
pipes, c, e, <j, return tho gas from tho purifiers hack to tin* ease, 
after it has passed up through tho layers of lime, anti descended at 
the hack of a partition plate in each purifier to tho outlet pipes at 
the bottom, a is tho main inlet pipo for conveying the gas from 
the scrubber or the condenser, and A is tho main outlet pipe for 
conveying tho gas to the gasholder. Tho control cylinder contains 
water to tho depth of 10 inches, and tho ten pipes rise up through 
tho bottom to the height of 12 inches, so that the mouth of each is 
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2 inches above the surface of the water. The cover which fits into 
the cylinder is 4 feet 3 inches in diameter, and is divided into five 
parts, the first of which, 1, fits over the inlet pipe a , and over 
either of the inlet pipes leading to the purifiers. The partitions 2, 



3, aiul 5 fit each over an inlet and an outlet pipe, while one parti- 
tion, 4, fits over one outlet pipe from one purifier, and over the 
pipe h, which loads to the gas-holder. In fig, 12 the arrangement 
is such as to open a communication between the inlet pipe a and 
the purifier A. Now supposing tlio gas to have passed from the 
scrubber into tlio centre of the cylinder, its only means of escape 
is to pass down the pipe b into the purifier A, where it ascends 
through the layers of lime, and passing over the top of a dividing 
pinto, descends and escapes from the bottom of the purifier by tlio 
pipe c, back to tlio cylinder. Hero its only means of escape is by 
the pipe d, which conducts it to the purifier. B, in which it ascends 
and descends as before, returning by the pipe e to the cylinder, 
whence it proceeds by the pipe /into the purifier C, then along the 
pipe, cf, winch is shut off from communication with any pipe except 
h, by which it is convey oil away to the gas-holder. By this 
umiugomen t the throe purifiers A B 0 are being worked, while a 
•fourth purifier 1) is being emptied and recharged with lime. 
“When it is found, on testing the gas, that the lime is unfit for its 
ollicc, the purifier A is thrown out of work, and D is brought in. 
The frame is then shifted so as to bring the triangular division 1 
over d, by which means BOB will be the working purifiers, and 
A will bo thrown out of use. In this way, by shifting tlio frame 
round its centre over each of the four outlet pipes, any three of the 
purifiers can be brought into action, 

Tho “oxide” mofcliod of purifying tlio gas, originally 
introduced by M. Laming, aucl shortly afterwards patented 
by Mr Hills, is now largely usod in ordinary gas-works. It 
is based upon the property of the hydrated oxide of iron to 
decompose sulphuretted hydrogen, a portion of the sulphur 
forming a sulphide with the iron. Quicklime is also used 
to separate carbonic acid, and the oxide of iron is mixed 
with sawdust or cinders (breeze) for the purpose of increas- 
ing tho surfaces of contact, and this mixture is placed in the 
purifiers. When a sufficient quantity of gas has passed 
through it, tho purifiers are opened, and the mixture is 
exposed to tho air, under which new condition it combines 
with oxygen, and again becomes fitted for use in the puri- 
fiers. The chemical changos which occur in these opera- 
tions ore thus stated. Tho mixture of hydrated oxide of 
iron, (fee., absorbs sulphuretted hydrogen, forming ferrous 
sulphide and water, and liberating sulphur, thus: — 
Fe 2 O s + 3H 9 S « 2FeS + S + 3II 2 0. The ferrous sulphide, 
by exposure to the air, absorbs oxygen, and its sulphur is 


separated in an uncombined form, 2FeS + 30 = Fe 2 0 3 + 2S. 
The mixed material can be again employed in the purifica- 
tion of the gas, and the process may be repeated until the 
accumulation of sulphur mechanically impairs the absorbent 
powers of the mixture. The sulphocyanogen which accom- 
panies the gas is retained by the oxide of iron, and 
gradually accumulates in the mixture. For the separation 
of the carbonic acid, which is unaffected by this treatment, 
the gas next passes on to a dry lime purifier. 

The gas is now ready for use, and it is passed on 
through the station meter to register the amount made and 
stored in the gas-holders. At this stage it may be interest- 
ing to compare the composition of the gas as it exists at 
different stages of the manufacture, as these show the result 
of the successive purifying processes. Taking 1000 cubic 
feet, the figures are — 
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Hydrogen 
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Marsli gas 
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Carbonic oxide 
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Oxygen 

3 

5 

5 

6 

Carbonic acid 
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Sulphuretted hydrogen. . . 

15 

15 
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Ammonia 

10 

5 
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999 
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Storing- and Distribution. 

The Gas-holder. — This, which is frequently designated 
the gasometer, though incorrectly, since it does not in any 
way measure gas, but simply stores it for consumption, con- 
sists of two portions — the “tank” T (fig. 13) and the 
“ holder ” G. The tank is a cylindrical pit, surrounding 
a central core, which is usually covered with concrete c at 
top, and lias its sides built of masonry or brick-work, p, b. 
Tho tank is water-tight, and is filled to a high level with 
water, above which project two tubes m m, one being the 
inlet and the other the supply pipe which leads to the main 
governor. 

Formerly gas-holders were made of heavy plate iron, 
strengthened by angle-iron and stays, and of so great a 



weight as to require a complex system of equilibrium chains 
and counterbalancing weights to relieve the gas from the 
great pressure to which it would otherwise be subjected. 
They are- now made -so light that they require to be loaded 
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in order to supply the required pressure, and tlieir rise and ' 
fall are regulated by means of guide-rods i i round the tank. 
For economy of space holders in which different segments j 
« telescope” over each other are now much employed. 
This form of holder consists of two or even three separate 
parts,— -the upper having the form of the common gas- 
holder, and the other being open at the top as well as the 
bottom. They are connected by the recurved upper edge of 
the lower fitting into a channel which runs round the bottom 
of the upper, whereby the entire structure is rendered air- 
tight at the line of junction. Holders of great capacity 
aro now erected in connexion with large works. The 
Imperial Company in London possesses two, at Bromley 
and Hackney, telescopic in form, — the outer segment 
measuring 200 feet in diameter by 35 feet deep, and the 
inner 197 feet by 35. These holders are each capable of 
storing 2 million cubic feet of gas, which at sp. gr. 4S0 
would weigh 73 tons. A still larger holder is at the 
Fulham station of the Gas Light Company, it being 223 
feet in diameter and rising 66 feet, with a capacity equal 
to 3 million cubic feet. 

The Governor. — An efficient control of the pressure of the 
gas, along its whole course from the gas-holder to the point 
of consumption, is an object of groat importance for the 
avoiding of leakage, for equal distribution, and for supply- 
ing the burners at that pressure which yields the largest 
illuminating effoct. Uncontrolled pressure may supply 
certain levels in a proper manner, but will leave low- 
lying districts insufficiently supplied, while the pressure 
in high districts will be excessive. The variations from 
simple difference of lovol may bo very groat. Thus, with 
a prossure of 1 ‘7 inch at the Loith works, the gas would be 
delivered in some parts of Edinburgh at a pressure of 4*5 
inches. The varying consumption from dusk onwards also 
greatly affects unregulated prossuro. To control and correct 
these and other irregularities and disturbances governors 
aro now usod, — at the works or station for delivering the 
gas to the mains, in districts to correct variations owing 
to level, aud beyond tho consumers’ motors for controlling 
houso supply ; while in certain forms of burners a regulat- 
ing apparatus is also inserted. The principle on which 
all governors are based consists in causing tho gas by its 
own prossuro to act on Rome form of sensitive surface 
which opens or closes a valve or aporturo in proportion to 
tho variations of pressure exortod ou it. Fig. 14 is a dia- 
grammatic section of tho common form of station governor, 

Tho (ioui’HO of tho gas i.s imliciiiml by arrows, diming tho inlot 
mnl e tho outlet pipo j a is a vulvo of conical form fitted to tho seat 
i and raised or tlojivoHHod by tho weight / 
working by a e.onl over a pulley; bb is 
tlio hell or holder, —a cylindrical vessel 
of sheet iron which rises and fulls in 
tho exterior vessel an, in which water is 
contained to the level represented. Tho 
gas, entering at cl, passes through tho 
vulvo, Jills tho upper part of tho inverted 
vessel lb, which it thus partially raises, 
anil escapes by e. If the pressure from 
tho holder ho unduly increased or di- 
minished, the buoyancy of bb will he. in* 
erimsod or diminished in like proportion, 
and the vulvo being by this means more 
or less closed, the quantity of gas escap- 
ing at n will he unaltered, And not 
only will the governor acemnmmhUo __ ^ 

itself to tho varying pressure of the L H hn r~ L 1 

holder, but also to the varying quantities / J V > — 

of gas required to escape at <*, for tho • * -"% / V </- — 
supply of tho burners. Thus, if it were 
nooo.HHiuytluitlessgaaahoukl passthrough 11 10, W.-sccnon of 

c, in consequence of tho extinction of a Governor, 

portion of tho lights, tho imirnised pressure thus produced at tho 
holder would raise the governor, and partially shut tho valve, 
leaving just sufficient aperture for tho requisite supply of gas. 

Numerous improvements have been mudo ou tho ordinary 



station governor. In the form invented and manufactured 
by D. Bruce Peebles, the bell or holder is enclosed in a 
gas-tight case or chamber, and a small portion of the inlet 
gas flows in and out of this chamber above the holder. 
The pressure of this small quantity of gas is regulated by 
passing it through a small separate governor; and, acting on 
the outer surface of the holder, this, in a very delicate aud 
sensitive manner, porforms the duty of weights in the older 
forms of governor. An arrangement similar in principle is 
applied to the district governor by Bruce Peebles, the 
mi nimum day pressure being secured by moans of a stopcock 
or screw-valve on the apparatus, and the maximum night 
pressure is controlled by a small subsidiary governor. The 
principle of the small governor, which thus plays an im- 
portant part in regulating large flows of gas, will bo ex- 
plained under consumers’ governors, the apparatus being- 
shown in section in fig. 18 below. 

Supply Pipes . — The street main aud service pipes are 
tubes of malleable or of cast iron, the gunge of which 
must be arranged according to tho quantity of gas to bo 
supplied, tho length it has lo travol, and the pressure under 
which it is carried forward. Practical gas-engineers possess 
elaborated tables of data for the regulation of the size of 
their various supply pipes. Notwithstanding the utmost 
care and accuracy in the laying and fitting of street 
mains, leakage at joints is a constant source of annoyance. 
Under the most favourable conditions there is a discrepancy 
of from 7 to 8 per cent, between the gas made and tho 
amount accounted for by consumption, and the greater part 
of that loss is duo to loakago iu street pipes. To convey 
tho gas from the main pipes and distribute it in houses, 
pipes of load or of block tin aro generally used. 

Consumers’ Meters.— Of these there arc two forms in uduul 
uso, the “ wet ” and the “dry.” Tho former, tho invention 
of Mr Clegg, is represented in tho two sections (figs. 15 and 
16), whore cc represents tho outside case, having Ilia form 



Pig. lti. Fig, 10. 

of a flat cycltuder; « is the inlet tube aud b tho outlet pipe ; 
(A V aro two pivots, and h a toothed wheel fixed upon the 
pivots and connected with a train of wheel-work to register 
its revolutions. The pivots are fixed to and support a 
cylindrical drum-shaped vessel (bid, having openings e, r\ 
e, e, internal partitions rf, ej\ ef t tj\ and a centra piece//,’//. 
The machine is filled with water, which is poured iu at k 
up to the level of i ; and, on gas being admitted under a small 
pressure at u, it enters into tho upper part of the centre 
piece, and forces its way through such of the openings / as 
are from time to time above the surface of tho water. By 
its action upon tho partition which curves over tho opening 

a, a rotatory motion is communicated to tho cylinder,—- the 
gas from the opposite chamber being at the same time ex- 
pelled by one of tho openings r, and afterwards escaping at 

b , as already mentioned. Wet metem work easily, and, 
when well set and properly supplied with water, measure 
the gas with much accuracy. But excess or deficiency 
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of water impairs their measuring power, which may also 
be affected by the meter being lifted off the level. The 
freezing of the water also frequently occasions trouble, and 
the action of the water on the gas passing through it by 
dissolving out part of the valuable illuminating hydrocar- 
bons on the one hand, and diffusing watery vapour through 
it on the other, doubly affects its illuminating power. 

The dry meter is free from the defects just mentioned, but 
does not pass the gas with such steadiness as the wet meter. 
The ordinary dry meter consists of an oblong box enclos- 
ing two measuring cylinders, with leather sides which con- 
tract and expand as they are being emptied and filled, on 
the principle of ordinary bellows. The pressure of the 
gas entering this meter is sufficient to keep it in operation, 
and by a system of valves the one cylinder is in process of 
filling as the other is being emptied through the service 
pipe. The chambers communicate by means of lever arms 
with a crauk which turns a train of wheels in connexion 
with the indicator dials on the face of the machine. 

Consumers’ Governor. — In order to consume gas in a 
perfectly uniform and economical manner, it is essential 
that the pressure at the burners should be always in- 
variably the same. That pressure is liable, however, to 
variation from a number of causes, such as fluctuation in 
the number of lights in use, either in the house or in the 
neighbourhood, or the application or withdrawal of pressure 
at the works’ governor. And as all good burners are fitted 
with regard to a fixed standard quality and pressure of gas 
to be consumed, if this is nob maintained the conditions 
of maximum illuminating power are lost. A consumers’ 
governor secures uniformity of pressure at all the burners 
supplied by the pipe on which it is placed. The prin- 
ciple of the governor is identical with that of the station 
governor already described, increased pressure in both 
cases causing the orifice through which the gas escapes to 
bo contracted. The mechanical arrangements by which 
this contraction of orifice is effected arB various. In 
somo instances they are in diroct contact with tho separate 
burners, while othor governors aro applied to tho supply 
pipes of a whole establishment, They aro separable into 
pressure governors, which, liko tho station governors, givo a 
constant or uniform pressure under all variations of con- 
sumption, and volumetric governors which pass a constant 
volume or amount of gas under all variations of prossuro. 

Of pressure governors tho forms dovisoil by Sugg anil Bruce 
Peebles am in extensive use, tho latter especially being much 
applied to street lamps. In Sugg's consumers’ governor (fig. 17) 



the gas enters at tho inlet, ami, following the course indicated by 
tho arrows, passes through tins regulating plate of tho governor into 
tho gas-holder, and thone.o, by tho opening provided for it, it 
roaches tho outlet, Thogas-houlor has suspended from a disc in 
tho crown a half-ball valve, which closes or opens the opening in 
the regulating plate ns the gas-holder rises or falls. A weight placoil 
on the top of tho holder fixes the prossuro required to raise it. As 
a consequence, if the prossuro of the gas on tho inlet is greater than 
that required to lift the holder, then tho latter rises, carrying the 
half-ball valvo with it, till such time as tho oponing loft between 
the sides of tho valve of the regulating plate is sufficient to allow 


tiie passage of the necessary quantity of gas to balance the holder 
On the other hand, if the pressure at the inlet falls below that 
required to lift the holder, the full opening of the regulating plate 
allows all the gas there is to pass through the governor to the 
burners. Where a very perfect control is desirable, the parts of 
the governor are made in duplicate, and a double control is thus 
established. With certain structural differences the action of the 
Bruce Peebles governor (fig. 18) is the same. The gas enters at 1, 



and passes out at 2 into the pipe leading to the burners. To adjust 
the governor the brass cap 3 is unscrewed, and the weights 4 taken 
off or put on until the desired pressure, of say 5 -tenths, at the 
burners is obtained, when the brass cap is again screwed to its 
place. The weights now keep tho valve 6 
open so long as 5-tenths pressure is not ex- 
ceeded in tho main; but any variations in 
the main above that pressure act at once on 
the diaphragm 5, and partly close or open 
the valve, thus maintaining under all cir- 
cumstances a steady outlet pressure. 

Of volumetric governors the best known is 
Giroud’s glycerin rheometer, which consists 
of a closed cylindrical casing containing a 
very light metal dome or ball dipping into 
a circular channel filled with glycerin. In 
the upper part of tho dome is a small orifice 
through which the gas passes, and on its top 
is fixed a conical valvo which works in a seat 
at tlio top of tlic casing. As the pressure 
from the supply side rises or falls, the hell 
responsively moves up or down, opening or 
closing by the conioal valve the orifice by 
which tho gas passes outward ; and so deli- 
cately is this compensation adjusted that the 
gas passed is tho same in amount howevor 
different the pressure. Brace Techies has 
invented a simple and inexpensive form of 
volumetric governor (fig. 19), in which the 
use of glycerin is dispensed with. It consists 
of a conical domo resting on a needle-pointed 
stud, the eono having an orifice at C, and 
there is besides a variable consumption 
channel at the side A B A, which can he Bio. 10. — Volumetric 
controlled by the external screw. As soon Governor (Peebles), 
as the stopcock is opened the gas fills the interior of the cone, 
and momentarily closes tho valve ; but, finding its way by the 
vortical passage, or through the hole 0, in tho cone, it reaches 
tho chamber above tho cone. Tho cone is therefore now surrounded 
by gas at the samo prossuro, and, having nothing to support it, 
falls, and lots gas pass to tho burner. But this only takes plaeo to 
an extent that allows a differential pressure to be established suffi- 
cient to support tho cone, which is then equilibviatcd between two 
pressures ; and tlxc difference between these two pressures remains 
coustaut, however much the initial pressure of the gas may vary, 
unless, of course, it gets so low as not to he able to raise tho 
cone. 



Burners. — Tlio question of tlio arrangements by which 
the maximum illuminating power may be developed in 
the consumption of gas, being one which principally affects 
individual consumers, has not received the attention which 
their importance merits. As a rule, gas-fitters are ignorant 
of the principles involved in the economical use of gas, 
and are often, prejudiced by the assertions of certain 
inventors j and thus it happens that, owing to defective 
fittings, unregulated pressure, and imperfect burners, an 
enormous loss of illuminating power is suffered. In their 
report to the Board of Trade in 1869* the referees under the 
City of London Gas Act state, of a large number of burners 
examined by them, that 
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‘ 1 The diversity as to illuminating power was surprisingly great, 
and such as will appear incredible to any one who has not ascer- 
tained the facts by careful experiment. They also found the kinds 
of burners in common use are extremely defective, thereby entailing 
upon the public a heavy pecuniary loss, as well as other dis- 
advantages. In order to examine this important matter more fully, 
the referees, with the ready permission of the proprietors, inspected 
several large establishments in the city, where, owing to the preval- 
ence of night work, an unusually large amount of gas was consumed. 
The inspection in every case confirmed the apprehensions which the 
referees had formed from their examination of the burners which 
they had procured from the leading gas-fitting establishments. In 
tlio offices of two of the leading daily newspapers (establishments 
which consume more gas than any other), they found that the 
burners principally in use gave only 55 per cent, of light compared 
with the Sugg~Lethehy burner, or with Lconi’s Albert Crutch 
burner, and yet the price of the last-named burner is almost identical 
with that of the very bad burners employed in these offices. Tested 
by the Bengel burner, or by Sugg’s new burner, the amount of 
light given by these imperfect humors is only between 47 and 49 
per cent, of what is obtainable from the gas.” 

In a communication to the Philosophical Society of Glasgow 
in 1874 Dr Wallace, the official gas examiner of that city, 
dealing with the rich cannelgas of a minimum illuminating 
power of 25 caudles there supplied, estimated that there is 
in ordinary consumption a loss of 40 per cent, of illuminat- 
ing power which, under favourable circumstances, might 
be obtained, and that in practice, while not more than 16- 
candlo power is procured, from 20 to 23-candlo illumination 
ought to bo readily obtainable. 

This universal wasteful misuse of gas is not merely a 
question of economy, although the aggregate pecuniary 
loss must be very great. It affects in no small degree tlio 
health and comfort of tlio consumers of gas ; the products 
of combustion of the purest gas vitiate the atmosphovo, 
and overheat tho apartments in which it is burned. 
Moreover, the light from gas properly burned is much 
steadier and purer, and less trying to tho oyosight, than 
that wastofully consumed 

The principal circumstances which domand attention in 
the fitting of burners are tho average pressure ancl illumin- 
ating power of tho gas to bo consumed. How pressuro 
may be controlled has already boon shown in connexion with 
governors. Tho quality or illuminating power of gas has 
a most important bearing on the nature of burners propor 
for use, so that a clear distinction must bo drawn between 
common coal-gas and cauncl-gas, the burners for tho one 
kind being quite unstated for the other varioty. Tho 
maximum amount of light is obtained from any gas just at 
that point whore the flame is on tho verge of smoking, and 
tho conditions under which 14-candle gas would bo per- 
fectly consumed would, with 26 or 30-candlo gas, produce 
a largo amount of smoko. Indeed, tho richer gas is, tho 
greater is tho difficulty in developing its full illuminating 
power, and at all times it must bo burned in a much thinuor 
sheet or stream than is proper in tho case of poor gas, 
which requires loss access of air for its complete lumini- 
ferous combustion. Tho opening or slit in burners used for 
common gas is therefore much larger than in those devoted 
to the consumption of cannol-gas. 

There aro two principal kinds of burners in uso — Argaiul 
and flat-flame burners. Tho Argand burnor in its usual form 
is useful only for common or low illuminating power gas, and 
it has, in the hands of various inventors, especially by Mr 
William Sugg of London, been so improved that for amount 
and steadiness of light it loaves little further improvement 
to bo hoped for. The common Argand consists of an annular 
tube with a circle of small holes pierced in tho end of the 
ring. It thus produces a circular or tubular flame, which 
requires to be protected with a glass chimney, by which tho 
admission of air is regulated. The burner made by Sugg 
in 1860, known as tho Sugg-Lethoby, or Sugg’s Ho. 1, is 
tho standard burnor adopted for tho United Kingdom in 
Acts of Parliament, and the same standard has been 


adopted in the United States, in Canada, and in various 
European states. At the time it was made, the Sugg No. 
1 was esteemed the best known burner, but since that time 
Mr Sugg has perfected his London Argand, whereby with 
London gas results equal to about 2 candles better than 
the standard are obtained. Fig, 20 is a sectional view of 
Sugg’s Loudon Argand with the latest improvements. 

At the point at which the gas enters is a brass nose-piece A, 
screwed to fit the usual three-ciglith. thread, intended hy tho manu- 
facturers of all lands of gas 
fittings to receive the "burner. 

This is drilled through its 
length, and slightly trumpeted 
at tho top so as to lit the cone- 
shaped piece of metal projecting 
from the roof of tho inlet cham- 
ber B. The outside of the upper 
portion of the nose-piece A is 
screwed to fit the inside of the 
inlet chamber B, and thus, by 
an adjustment of this screw hy 
means of paper washers put on 
the shoulder at AB, it is possible 
to enlarge or decrease the area of 
the passage through which the 
gas has to pass in order to supply 
throe tubes (two of which, C and 
D, only aro shown in the draw- a 
ing), hy which it is further con- 
ducted to tho combustion cham- 
ber E. This chamber is made 
of steatite, a material which is 
capable of resisting tho corroding 
action of heat or damp, and is a 
good non-conductor or heat. 1 1 
is pierced with a number of holes, 

so arranged as regards size and r 2 <).-Su iW ’H London Argand 
mnuhnr that tlio quantity of ° 

gas the burner is required to _ ’ 

consume shall pass out at an inappreciable or the least possible 
pressure. This is in order that tho oxygon of tho atmosphere, 
slowly ascending through tho centre opening E, the annul ns 
formed by tho edge of the air cone G, and the outside of the com- 
bustion. chamber E, shall combine with tlui hurtling gns hy natural 
affinity only, leaving the nitrogen to pass freely out at tho top of 
tlio Hume. II is one of tho three springs which arc in Ion tied to 
keep tlio chimney glass steady in its place. JJ are two of three 
stubs or rests for a screen, globe, or moon; and K is a peg to 
steady the current of air which pusses up the ecnlto opening K. 



■With the viow of competing in illuminating power with 
tlio electric light, Mr Sugg has recently devised a modified 
form of Argand burnor calculated to yield a largo illuminat- 
ing power by increased but still economical consumption of 
gas. Those burners aro made of two or more concentric 
Argand rings, tho outer being of largo diameter, and in 
operation they givo out a largo solid, white, steady flame. 
With London gas, a two-ring burner consuming ,19 feet 
por hoar yields 80-candlo light; 3-ring burners which 
consume) 23 foot givo 100 candles ; 4-ring burners fed 
with 45 foot of gas gave an illumination equal to 200 
candles. 

As regular proesure is essential for the proper use of these 
burners, ft soil-acting governor is frequently lilted to them. 
Tho pressuro at which tho best results are obtained with 
London gas is about *7 inch. In a series of experiments 
with Argand burners mad© by Mr John Pattinson of 
Ncwcftstle-on-Tyno tho following results wore obtained; — 


Burner. 

Cubic feet per 
hour. 

Illuminating 
power In 
Candles. 

Tllumlnnlliitf 
power per <1 
cubic feet per 
how. 

Sugg'Lfithchy Standard 
Sugg’s Loudon Argand 

5*0 

14*10 

14*10 

S*0 

16*90 

15*00 

Sugg’s Improved Lon- 
nQTi A vpjfViut t , , * , * t . •, . 

l 4*5 

16*08 

17*83 

ffilboris Argand 

5*0 

17*80 

17*80 

Common Argand 

5*0 i 

11*20 1 

71*20 

Bo. do 

7*0 

17*80 

12*70 
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Flat-flame burners, or burners which spread their flame 
in a broad thin sheet, are of two principal hinds known 
respectively as “fishtail” (fig. 21) and “batwing” (fig. 
22) burners. The fishtail or union burner lias two orifices 
drilled in its surface, 
which are inclined to- 
wards each other at 
an angle of 90°, so 
that the issuing cur- 
rents impinge and 
spread the flame in 
a broad sheet. The 
gas in the batwing 
issues from a narrow 
slit cut right across 
the surface. In the Eios. 2 b 22 - — Plat-flame Burners, 
best forms of all kinds of burners now in use steatite or 
adamas (pottery) tops are employed. In Sugg's Christiania 
burner the slit is circular, and the light issues in two thin 
sheets which coalesce in their upper luminiferous part, pro- 
ducing a most beneficial result when common gas is con- 
sumed. The common metal and steatite-tipped burners in 
use permit the current of gas to strike against their orifices 
without any control or regulation, but in the numerous 
patented forms of both fishtail and batwing jets certain 
mechanical obstructions, or small governors, are inserted, 
which break or retard the current. Screws, wire gauze, 
calico, cotton wool, iron filings, and constriction of the 
lower part of the burner are all devices in use. Of all these 
one of the simplest and most effective is the plan on which 
the Brenner burner is constructed, which is simply to have 
the opening at the lower part of the burner smaller than 
the upper orifice. For different qualities and pressures of 
gas the Bronner burner presents a great variety of combina- 
tions by having several distinct sizes of Lower constriction 
which can bo adjusted to a large number of tip orifices. 
Thus, with six distinct openings at each end, 36 combina- 
tions can bo made, As Argand burners are not suited for 
measuring the illuminating power of rich caunel-gas, flat 
flame-burners have to be employed ; and in tbe Act of 
Parliament under which the Glasgow Corporation supplies 
gas, it is provided that “all the gas supplied by tbe corpora- 
tion shall be at least of such quality as to produce from a 
union jet burner, capable of consuming 5 cubic feet of gas 
per hour under a pressure equal to a column of water *5 of 
an inch in height, a light equal iu intensity to the light 
produced by 25 sperm caudles of 6 iu the pound, burning 
120 grains per hour.” 

_ Dr Wallace, in a communication on tho “Economical Combus- 
tion of Coal-Gas ” (Proa. Phil, S3oc. Glasgow, vol. ix.), tabulates an 
extensive series of experiments made with flat-flame burners of 
various sizes with about 28-candle gas at different degrees of pressure. 
Tho general result of these experiments shows that, to obtain tho 
highest luminiferous effect with burners of small aperture, a low 
pressure of gas (not more than) ‘5 inch) must bo maintained, although, 
as the size of tho jot increases within certain limits, the pressure 
may bo increased with favourable results, With 9 sizes or Bray’s 
regulator fishtail (a burner having an obstruction consisting of a 
double fold of cotton cloth) Dr Wallace obtained the following 
results, calculated to 6 cubic feet par hour 


Burner 

0 

1 2 

3 "4 ,5 

0 7 

8 

At -i-incli pressure 

At 1-hich ,, 

1-1*5 

17-4 20*0 

23-0 25-0' 26*15 

27*0 28*16 

28*08 

31-7 

13-3 37-8 

20*6 28*8 26*2 

28’7 80*2 

32*0 

At lj-inch „ 

8-8 

9*8 13-9 

17'fi 19*4 23’7 

25*9 j gas 

blows. 


Tho gas used in the 4-inch experiments was 27 ’72-candle 
standard, for tho 1-inch series it was 29 ’05, and for the lj-inch 
set it was 28'61-candle. With 30 combinations of Bronner burners 
Dr Wallaco obtained from 28'2-candle gas at 1 inch pressure an 
average of 25*7, and at lj-inch 25 ’8-candle power, most of the 
combinations giving fairly equal results. 

Of all burners the ordinary fishtails, and they are the most fre- 
quently used, give the most inferior results when used for burning 
common coal-gas. The results tabulated below are derived from 



the series of experiments by Mr Pattinson of Newcastle already 
quoted. The experiments were made with 14’10-candle gas, from 
which it must be remembered 17 '86-candle power was developed in 
Sugg’s improved London Argand : — 



Cubic feet 
per lioui*. 

.Illuminating 

power. 

Illuminating 
power at 5 It. 
per how. 

Fishtail, No. 8, steatite top ... 

4 

3'0 

3 '75 

,, „ metal top 

3'5 

4'10 

5 '85 

,, No. 4, steatite top .... 

4-9 

5 '20 

5-31 

„ No. 5, ,, 

5'0 

7'80 

7'80 

Batwing, metal top 

5'0 

9'2G 

9-26 

Fishtail, Bray’s, No. 4 

4'0 

5 '02 

6-2S 

„ „ No. 8 

5'0 

11-80 

11-80 

Batwing, Bronner’s, £To. 4 .... 

7'0 

14’21 

10-15 

4'0 

10 10 

12-62 

,, 9y 

5'0 

11’60 

11-60 

» Sugg’s, „ 

4'0 

8-40 

10-50 

” ” ” 

5'0 

10-90 

10 '90 


From these experiments it appears that there are burners in com- 
mon use which, consuming the same amount of gas, differ in light- 
giving effect from 3‘75 to 12 -62-candles, one giving more than three 
times as much light as the other ; and if we take the best Argand 
burner into account, the range of variation is from 3 '75 to 17 '80, 
or as one to five nearly. Another important deduction from these 
observations is that large-sized burners as a rule give much more 
illuminating power than the smaller sizes. Thus a burner passing 
7 feet of gas per horn* will almost invariably distribute more light 
than two each burning 3 '5 feet. 

Gas Testing , — The universally recognized and practised 
method of valuing gas is by comparing its light with that 
yielded by a standard light, which can be obtained a3 nearly 
as possible of an unvarying intensity. In making such a 
photometric comparison it is essential that the conditions 
under which the lights to bo compared are burned shall be 
uniform, and that the materials be consumed at a definite 
rate. The standard recognized by legislative authority in 
Great Britain and America, is the burning of a sperm candle 
6 to the lb. consuming at the rate of 120 grains of sperm 
per hour, compared with gas burning at the rate of 5 cubic 
feet per hour. Tho burner prescribed for common gas is 
the Sugg-Letlieby- Argand, in Acts of Parliament defined as 
a 15-holed Argand with a 7-inch glass chimney; and for rich 
cannel-gas a union or fishtail jet passing 5 feet peri, hour is 
employed The apparatus employed for making the com- 
parison is generally the Bunsen photometer, or some modi- 
fication of that instrument ; and the ratio of comparative 
illumination is established by the well-known principle that 
tho intensity of light diminishes in inverse proportion to tho 
square of the distance from its source. The Bunsen photo- 
meter consists of a bar of wood 98 inches long, with a 
candle holder at one end and at the other the standard gas 
burner. A balance for weighing the candle as it burns, an 
indexed meter for the gas, and a clock are also provided. 
The bar is graduated from the centre to each end, and on 
it is set a sliding holder into which a screen of prepared 
paper is placed. The screen is so prepared that a spot or 
disc is, more opaque than the remainder of the paper, so that 
when light passes through it from one side, that particular 
spot is seen distinctly darker than the rest. When, how- 
ever, equal amounts of light fall on it from both sides the 
spot disappears, and the whole surface presents a uniform 
appearance. Therefore, with both candle and gas burning 
under the stipulated conditions in a darkened chamber, by 
moving the screen on tbe graduated bar from the one light 
and towards the other till the dark spot on the paper dis- 
appears, the comparative illuminating power of the light is 
ascertained by the position of the screen on the graduated 
bar, or by a simple arithmetical calculation. Thus, the 
lights being 4 00 inches apart, if at the conclusion of the 
experiment the screen is 20 inches from the candle snd SD 
from the gas jet, since 8CP is 1C times 2Q\ the; 
candle; power. 
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Comparisons of the quality of gas are also made "by the 
jeb photometer, an apparatus which depends on the prin- 
ciple that gas of uniform quality burned at invariable 
pressure, through a small orifice, yields a flame of uniform 
height. If the flame is to he maintained at a unifoi m height 
the pressure in the pipes must increase as the quality of 
the gas decreases. The jet photometer forms a ready and 
convenient means of ascertaining any variations in the 
quality of gas supply ; hut it is not available for purposes 
of comparison. 

Analysis of gas docs not yield so satisfactory evidence 
of its illuminating value as photometric comparisons, but 
various methods of ascertaining the proportion of lumini- 
ferous olefines contained in any gas are occasionally prac- 
tised The absorption of the heavy hydrocarbons by 
chlorine or by bromine, and Dr Fyfe’s durability test, are 
of theoretical rather than practical importance. 

Residual Products . — "Under this term are embraced coke, 
ammomacal liquor, and gas-tar, all of which are sources of 
income m the gas manufacture. Indeed the value of these 
products has increased so rapidly of late years, aucl they 
now form the basis of manufactures of such consequence, 
that the residual products can scarcely be regarded as of 
secondary importance, and they will certainly play no small 
part in determining the future maintenance of gas-lighting 
m the face of other competing systems. The change in the 
valuation of ammonia and tar liquors is well illustrated by 
the circumstance that, during the year 1878, the corpora- 
tion of Bradford was offered £10,000 per annum for those 
products, which about eight years previously had been 
disposed of for a yearly payment of £800. 

Coke is a substance which varies much in valno, according 
to local circumstances, and the nature of tho coal distilled. 
When shale is used, there remains in tho retorts an ashy 
residue which is absolutely worthless ; and tho coko of 
canned coal is also comparatively of litlto value, owing to 
the amount of ash it yields. Indeed, in Scotch works 
whore ashy cannel alone is diatillod, tho retorts havo to be 
partly fired with common coal. Tho coko obtained from 
the distillation of caking coal, on tho other hand, is of 
high value, and after a supply is set aside for heating tho 
retorts there generally remains from 65 to 85 per cent, of 
the whole amount to bo disposed of by sale. 

Ammouiacal liquor is more abundantly producod by tho 
distillation of cannel than by common coal, from 18 to 221b 
of ammonia, as sulphate, boing obtained from each ton 
of cannel distilled, as against about 16 lb dorivod from 
ordinary coal. Gas liquor is now almost the sole source 
of ammonia, which, among other purposes, is vory largely 
employed as an agricultural fertiliser. 

Tar liquor yields by destructive distillation a vrido range 
of products possessing a groat and increasing industrial 
value. Tho cannol coals, and other varieties rich in volatile 
matter, are also the kinds which yield tho largest propor- 
tion of tar. In tho distillation of coal-tar, after some nm- 
moniacal and watery vapours have beou given off, thoro is 
distilled over a proportion of highly volatile* fluid hydro- 
carbons which consist principally of benzol ; and afterwards 
a largo amount of a light oil, known as coal naphtha (also 
a mixture of various hydrocarbons), is obtained, At this 
point tho residue in tho retort is callod artificial asphalt, 
and as such is a commercial article ; hut if tiro heat is forced, 
ami the distillation continued, a largo amount of “ heavy ” 
or “doiul oils ” is obtained, and the mass loft in the still is 
“ hard pitch.” The heavy oils aro a mixture of naphthalin, 
phonol (carbolic acid), crosol (crosylic acid), and anthracene, 
ifee, Tho benzol obtained in tho first stage of tho distilla- 
tion is tho basis of aniline and its various dyes ,* naphtha 
is uhqiI as a solvent, and for lighting and other purposes ; 
carbolic acid, in addition to its employment as an anti- 


L S 

septic, is the basis of many valuable dyes ; anthracene 
forms the source of the now most important dye, artificial 
alizarin , and most of the substances have other applica- 
tions of minor importance. 

The relative position and value of the various products 
of the gas manufacture is exhibited by the following con- 
densed statement of the position and opeiations of the 
various London gas companies during the year 1875 • — • 

Total capital of tlie companies £12,516,009 

Capital called up .... .... . 11,005,689 

Total gas rental 2,606,818 

Cost of coal , . . . . . . 1,455,407 

Bcceipts for coke and Income 492,927 

,, fortai . .. 162,151 

,, for ammonia . . 111,951 

Gas pioduccd 1 1,888,183 thousand feet 

Gas sold . . . 13,622,639 „ 

Coal carbonized (4 per cent, cannel) . 1,505,000 tons 

Coke produced, 34 bushels per ton . . 1,417,654 chaldrons. 

Coke used as fuel in reloits, 31 percent , 440,685 ,, 

Coke sold, 69 per cent 976,969 ,, 

Average yield of gas per ton of coal .... 9, 892 cubic feet 

Gas prom Sources other than Coal. 

Petroleum-Gas — Petroleum being a substance obtained 
in great abundance, notably in America, is used, not only 
directly as an illuminating agent, but also for tho production 
of gas ; and as an enrichor of common coal-gas it is applied 
at several works in New York and Brooklyn. Its prepara- 
tion is effected by distilling it first at a low temperature 
iuto a rich vapour, which, when passed into highly heated 
retorts, is converted mto permanent gas of an illuminating 
power about five times greater than common gas, and which 
is, moreover, absolutely free from ammonia, sulphur com 
pounds, and carbonic acid. On account of its groat rich- 
ness, petroleum-gas must bo consumed in special burners 
of very fine aperture, at a rate varying from 5 to 2 feet per 
hour. 

Oil-Gas .-— In the early stages of gas manufacture many 
atbompts were made to substitute gas distilled from inferior 
oils for coul-gas. Tbo oil was distilled by allowing it to 
percolate into highly heated retorts, in which a quantity of 
coke or a liko porous solid wan placed, and the distillate 
was a richly luminiferous gas free from hurtful impurities. 
Although oil in this form yields a convenient and powerful 
jlluiuinaut, its direct combustion is much more economical; 
and as all oils and fats aro highly valuable for many 
purposes besides illumination, they cannot compete with 
gas coal as a source of gas. Nevertheless the New York 
Gas Light Company manufactured oil-gas exclusively from 
182-1 till 1828, and sold their product at $10 per 1000 feet. 
The distillation of smint from woo] washing, and of re- 
covered spent soap, aro examples of the application of 
oleaginous substances for gas-making. 

Rcsind/us.— In its treatment mid results resin, ns a 
source of gas, is very similar to oil. It yields a pure gas 
of great illuminating power, and for twenty years (1828 *18) 
it was supplied in Now York at $7 per 1000 feet. Previous 
to tho civil war of 1861- 05 it was a good deal used on 
tho European continent. 

iVoad-t/as. -The original experiments of Lebon, it will 
bo remembered, were inndo with wood-gas, but ho failed to 
obtain from Iris product an illuminating power that would 
compare with that of coal-gas. Lebcm’a failure was in later 
years shown to arise from distilling at a temperature which 
gava off chiefly carbonic acid with ncm-luminous carbonic 
oxide and light carburetted hydrogen, leaving in tho retort 
a tar which tho application of a higher heat would lmvo 
resolved into highly luminiferous gases and vapours. 
Pettonkofer, who poiuted out the fact, devised a system of 
wood-gas making in which the products of the low-heat 
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distillation were volatilized by passing through a range of 
red-hot pipes ; but now it is found that ordinary retorts, 
properly heated and fed with small charges, answer perfectly 
well for the operation. Wood-gas, owing to its high specific 
gravity and the proportion of carbonic oxide it contains, 
must be burned at considerable pressure, in specially con- 
structed burners with a large orifice. It is largely used in 
Germany, Switzerland, and Russia, where wood is more 
easily obtained than coal. It was used at Philadelphia gas- 
works in 185G, where it was affirmed to be cheaper and of 
greater luminosity than coal-gas. 

Peat-Gas is evolved under circumstances the same as 
occur in connexion with the wood-gas manufacture, but the 
amount of moisture contained in peat is a serious obstacle 
to its successful use in this as in most other directions. 
Earnest and persistent efforts have been made to use peat 
as a source of gas, but these have met but little commercial 
success. To a limited extent it is used in various German 
factories which happen to be situated in the immediate 
neighbourhood of extensive peat deposits. 

Carburetted Gas . — Under this head may be embraced all 
the methods for impregnating gaseous bodies with vapours 
of fluid or solid hydrocarbons. The objects aimed at in 
the carburettiug processes are — (1) to increase the illuminat- 
ing power of ordinary coal-gas ; (2) to render non-luminous 
combustible gases, such as water-gas, luminiferous; and 
(3) so to load non-combustible gases with hydrocarbon 
vapour as to make the combination at once luminiferous and 
a supporter of combustion. The plans which have been 
proposed, and the patents which have been secured for 
processes of carburetting, coining under one or other of 
these heads, have been almost endless ; and while the 
greater part of them have failed to obtain commercial suc- 
cess, they are sufficient to indicate that there is still a pos- 
sibility of doing much to increase the effect and cheapen 
the cost of production of gas. Further, although for ex- 
tensive use none of the gas-making plans can compete with 
ooal-gas manufacture, some of them are of much value for 
privato establishments, country houses, factories, and similar 
places, where connexion with coal-gas works' cannot bo 
obtained. 

The carburetting of common coal-gas with the vapour of 
benzol obtained by the distillation of gas-tar was originally 
suggested by Lowe as early as 1832, and subsequently by 
the late Charles Mansfield, who showed that by passing gas 
over sponge saturated witli benzol a very great addition 
was made to the illuminating powor ; and he introduced an 
apparatus by which common gas could thus be benzolized 
at a point very near the burner. The facts, however, that 
benzol is a highly inflammable liquid, that the benzolized 
gas varied in richness owing to the gas taking up much 
more bonzol when the carburottor was newly charged than 
it did afterwards, and consequently that it often produced a 
smoky flame, and that sulphur compounds accumulated in the 
carburetter, as well as the trouble connected with charging 
the apparatus, all combined to prevent the extensive intro- 
duction of tho process. In later times the value of benzol 
for aniline manufacture and other purposes would have been 
a serious bar to its use. Mr Bowditch introduced tho use 
of a heavier hydrocarbon — a mixture of naphthalin with 
cymol— which he called carbolin, and which possesses the 
advantage of giving off no inflammable vapour at ordinary 
temperatures, and is, moreover, a substance for which no 
commercial demand exists. The carburetting appliance had 
to be placod in immediate proximity to the burners, and 
either heated by them direct, or by a small subsidiary jet, 
as the vapour of naphthalin solidifies on a very small fall of 
temperature and chokes up pipes. Carburettiug by means 
of a solid block of naphthalin introduced into a gas-tight 
box, and partly volatilized by a strip of copper passing from 
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the burner flame into the box, has recently been proposed, 
and is now being carried into effect with every prospect 
of great increase of illuminating power, and consequent 
economy, by the AJbo-Carbon Light Company. 

The efforts to introduce carburetted water-gas have been 
numerous and persistent ; and the sanguine statements 
of the various inventors have led to the loss of much 
capital through experiments undertaken on a great scale 
which have always resulted uufavourably. The whole of 
the proposed processes depended on the decomposition of 
water by passing it over highly-heated surfaces in pre- 
sence of glowing charcoal, whereby free hydrogen, carbonic 
oxide, and carbonic acid gases are produced, the carbonic 
acid being eliminated by a subsequent process of purifi- 
cation. The combustible gas so obtained was iu earlier 
experiments charged with luminiferous hydrocarbons by 
being passed into a retort in which coal, resin, or oil 
was being distilled, a3 in Selligue’s and other processes; 
or, as in White’s hydrocarbon process, both steam and coal 
were treated together in a special form of retort. Since 
the introduction of American petroleum, however, most 
methods of carburetting water-gas have been by impregnat- 
ing it with the vapour of gasolin, the highly volatile 
portion of petroleum which comes over first in its distilla- 
tion for the preparation of “kerosene” lamp oil. Water-gas 
has been proposed, not only as an illuminating agent, blit 
at least as much as a source of heat; but the heat expended 
in the decomposition of water is much greater than can in 
practice be given out by the resulting gases. 

Several of the processes introduced for rendering ordinary 
atmospheric air at once combustible and luminiferous, by 
saturating it with the vapour of gasolin, have been so satis- 
factory that this air-gas is now largely used both in America 
and Europe for lighting mansions, churches, factories, and 
small rural districts. The general principle of the air- 
machines will be understood from the following description 
of the ** sun auto -pneumatic ” apparatus (Hearson’s patent), 
which is in extensive usd throughout Great Britain. 
Hearson’s machine is cylindrical in form (fig. 23), and is 



Fig, 23.— San Auto-Pueumalio Apparatus. 


surmounted by two turrets. Internally the cylinder is 
divided into two compartments by a transverse portion, one 
being occupied by a rotary blower, an apparatus similar in 
construction to the drum of a water-meter, and the other 
by an elevator or dipper wheel, the function ,qf which is to 
raise gasolin into the blower chamber, where the gasolin 
must be maintained at a constant level. . fcW 


GAS 


102 

the elevator mechanism are set in operation by being 
mounted on a spindle winch passes through and outside 
the cylinder, and is turned either by a weight attached 
to a length of steel wire or, where convenient, by hydraulic 
power. The turrets contain (1) a gas-holder which sup- 
plies gas while the machine is being wound up, should any 
light be then burning, and (2) a governor to regulate the 
pressure of the issuing gas. The apparatus works only 
when gas is being burned, and moves in proportion to the 
demand on it up to its limit of production. There is 
therefore no necessity for storing, as indeed would he im- 
practicable with this form of carburettod gas The function 
of the blower is not only, by its revolution, to press forward 
the gas into the supply pipes, but also to carburet the air 
by exposing continually renewed thin films of the liquids 
to its influence on the moist metallic surfaces. The revolu- 
tion of the blower, moreover, maintains an unceasing 
agitation in the gasolm, vaporizes the liquid in an equal 
and uniform manner, and hoops the entire volume at 
the same tempcraLure throughout. The quantity of 
gasolm operated on being comparatively large, the temp ma- 
ture of the liquid decreases only slowly, and is in ordinary 
conditions sufficiently recouped from the external air to 
keep it in good working order throughout any length of 
time. 

M. Tessie du Motay, who for many years advocated a 
modified system of limo-liglit, latterly abandoned that 
system m favour of a form of carburettod gas Iiis system 
necessitates two sets of pipes and a special form of burnor, — 
one pipe supplying oulmaiy coal-gas or highly caibuvettcd 
liydrogon, and the other loading in a supply of oxygen, 
whereby a powerful, steady, white light is maintained at 
the burner, Philipps of Cologno has also utilized oxygen 
in a compiuativoly pure stato for burning in a lamp with 
a wick a mixture of heavy hydrocarbons, which in common 
air would bum with a very smoky flame. 

Other sources of gas, such as tar, and ovon faecal matters, 
liavo been proposed ; and many modified forms of gaseous 
illumination liavo been brought forward which, oven to 
name here, would occupy space out of proportion to their 
importance. 

The Future op Coal-Gas. 

The processes involved in tho preparation, distribution, 
and consumption of coal-gas still remain essentially tho 
sumo as when the system was first elaborated ; but in all 
details of tho industry numerous improvements have boon 
introduced, resulting in marked economy and efficiency of 
the system. In tho mcantimo new applications of import- 
ance liavo been found for coal-gas in connexion with heating 
and cooking, and as a motive power in gas engines. 
Further, collateral industries liavo been superadded to the 
gas manufacture, which in themselves are of such value 
and importance that, wero tho distillation of coal as a source 
of artificial light to cease, it would certainly continue to bo 
practised as a source of tho raw materials of tho coal-tar 
colours, and of carbolic acid, <&c, Were coal-gas to cease 
to be made primarily and principally for artificial illumina- 
tion, and to become more a heating and cooking agent, or 
wore it to fall into tho position of being a more collateral 
product of the manufacture of tar, it is certain that tho 
manufacturing processes would bo very materially modified. 
(Justly cannel-giiH, with its high illuminating power, is no 
better suited for a gas engine thau common gns j atul for 
heating purposes a much greater yield of gas might bo 
obtained, which, in burning, would cvolvo more boat than 
is sought in making illuminating gas. Hut ns matters now 
stand, tho fact that illumination, heat, motive power, and 
dye-stuffs are all obtained by moans of tho manufacture as 


at present conducted is a consideration of much weight in 
deal m g with rival systems of artificial lighting. 

Throughout the whole experience of gas manufactuie the 
efforts of inventors have been directed, not only to improve 
the manufacture of coal-gas, but also to supersede its ordi- 
nary processes, and to supplant it by gas yielded by other 
raw materials or by new systems of illumination. The 
persistent efforts which have been made to improve coal-gas, 
and the success which many of the plans exhibit m their 
experimental stage, warrant the conclusion that the pro- 
cesses and results of the manufacture are still susceptible 
of much improvement. ’When it is considered how exceed- 
ingly small is the total proportion of illuminauts in coal-gas 
to the bulk of the materials dealt with, it is not difficult to 
imagine that modifications of processes may be devised 
whereby a great increase of lighting effect might be practi- 
cally available, and at the same time a greater percentage 
of the total heat-giving power of the coal secured for 
domestic and manufacturing purposes. Notwithstanding 
the confessed imperfections of the system of coal gas-mak- 
ing, — the evil odours which attach to tho works, tho 
yet more offensive exhalations given oft’ from streets 
through which tho main-pipes are led, the destructive 
accidents which occasionally occur fiom gas explosions, 
and tho heat and sulphurous fumes evolved during 
its combustion, — not one of tlio numerous substitutes 
which have been proposed bas been able to stand in 
competition against it m any largo town or city whore 
coal is a maiketable commodity. As against tho system of 
electric lighting, which is now being brought inLo competi- 
tion with it, the ultimate fate of gas may bo dillcront. It 
may bo rogardod as already demonstrated that, for busy 
thoroughfares — almost, it may bo Haul, for open-air lighting 
generally — and for largo halls and enclosed spaces, electric 
lighting will, in tho near future, supersede gas. Tho 
advantages of tho eloctric light for such positions in bril- 
liancy, penetration, and purity are so manifest that its use 
must ultimately prevail, irrespective of tho question of com- 
parative cost, ami of tho fact that municipalities and wealthy 
corporations have an enormous pecuniary stake in gas- 
property. That tho electric light will bo equally available 
for domestic illumination is, however, not yet so certain j 
and until it is demonstrated that a current may be sub- 
divided practically without limit, that the supply can adapt 
itself to tho demand with the same ease that tho pressure 
of gas is regulated, and that tho lights can bo raised and 
lowered equally with gas-lights — till these and other con- 
ditions are satisfied, the disuse of gas-lighting is still out 
of sight. (Should these conditions, however, bo satisfied, 
there can bo little doubt that gas-hglitiug will enter on a 
period of severe competition and struggle for existence ; 
and in tho end the material which at one time was 
regarded as a most troublesome and annoying waste - 
the gas-tar — will, m all probability, exercise a decisive 
influence on tho continuance of the gas manufacture, 

Tiiftliot/mpfaj . — C'lcgg, A Practical Treatise on the Manufacture 
and Jyistrihttnm of Coal-Gus, new edition, London, 1 Mill ; Hughes, 
1 1 Treatise on Gas-JVorl's and Mann, fact unny Void •On s', iitli edition 
by Kielmrd.% London, 1876; IhelinvdH, 4 VntcUeul Treatise on the, 
fthtnv fact uve and. Distribution of ('md -Gas, Loudon, 1877 ! Amini, 
Practical Treatise on Gas-Light, 'HU t*d., THIS ; Journal for Gas- 
Light ing, London; Bowtiteli, The Analysis, Technical Valuation, 
and Punjicathn of Goal-Gas, London, 1807; Hams I or, Gas Maui- 
puh(tiov, iU'\v cnl, by Sugg, London, 1HQ7 5 Hervier, TeaiG yratiguc 
dt hi fabrication rt tie la distribution du gux d'/rlairage, Hum, IStlK ; 
Paycn, Precis de Ghemie industrieUe, fith edition, Paris, 1877; 
Schilling, Ihtndhuch der Hteinleoklrn-Gas-lMeuehtu ng, Munich, 18(1(1; 
Field and Illgen, GashelcuchtnvgwiU Gasrcrbrnvch, Inerlohn, 1872; 
Ilgon, J)ie Gasindustrie der Gegen mart, Loijihio, 3s7t; Holley, 
Trr/imlngie., vul. l, Brunswick, 18(52; Wagner’s Jahrnherirht 
der chniiisclo'ii Technologic, Leipsie; Journal fur Gusto te arid ting 
vnd renimuttr Jlelruehtungxart, Munich; Beismg, llandhudi der 
Hols und Torf (Jatt-Fahr datum, Munich, ISflJJ. (*L PA.) 
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GASCOIGNE, George (c. 1535-1577), one of the great 
pioneers of Elizabethan poetry, was horn about 1535 — as is 
believed, m Westmoreland. He was the son and heii of Sir 
J ohn Gascoigne, He studied at Cambridge, and was admitted 
to Giay’s Inn in 1555. His youth was unsteady, and his 
father disinherited him In 1565 he had written his tragi- 
comedy of The Glass of Government, not printed untij 1576. 
In 1566 his first published veises were prefixed to a book 
called The French Littleton , and be brought out on the stage 
of Gray’s Inn two very remarkable dramas, Supposes, 
the earliest existing English play in prose, and Jocctsta, the 
first attempt to naturalize the Greek tragedy. Of the 
latter only the second, third, and fourth acts were from 
Ms hand. Soon after this he married. In 1572 there 
was published A Hundred sundry Flowers bound up in one 
small Posy, a pirated collection of Gascoigne’s lyrics, he 
having started m March of that year to serve as a volunteer 
under the Prince of Orange. lie was wrecked on the coast 
of Holland and nearly lost his life, but obtained a captain’s 
commission, and acquired considerable military reputation. 
An intrigue, however, with a lady in the Hague, nearly cost 
him his life. He regained his position, and fought well at 
the siege of Middloburg, but was captured under the walls 
of Leyden, and sent back to England after an imprisonment 
of four months. In 1575 he issued an authoritativo edition 
of Ins poems under the name of l^osies. In the Bummer of 
the same year he devised a poetical entertainment for Queen 
Elizabeth, then visiting Kenilworth; this series of masques 
was printed in 1570 as The Princely Pleasures. Later on 
in 1575 lie greeted the queen at Woodstock with his Tale 
of Ucmetes , and presented her on next Hew Year’s day with 
the MS. of the same poom, which is now in the British 
Museum. He completed in 1576 his two most important 
works, The Qovyplainl of Philonene, and The Sled Glass, 
the liisfc of which liad occupied him since 1562 ; they were 
printed m a single volume Later on in the same year ho 
published A delicate Diet for dainty-mouthed Drunkards. 
lie fell into a decline and died at SLamford on the 7tli of 
October 1577. Wo are indebted for many particulars of 
his life to a rare poom published in tlio same year by 
George Whetstone, and entitled A Hemembrance of the Well- 
employed Life and Godly End of George Gaseoigne, Esquire. 
In his poem of The Steel Glass, in blank verso, Gascoigne 
introduced the Italian style of satire into our literature, 
lie was a great innovator in point of metrical art, and he 
prefixed to the work in question a prose essay on poetry, 
■which contains some very valuable suggestions. His great 
claim to remembrance was well summed up in the next 
generation by Thomas Nash, who remarked in his preface 
to Greene’s Menaphon, that “ Master Gascoigne is not to 
be abridged of his deserved esteem, who first beat the path 
to that perfection which our best poets aspired to since his 
departure, whereto ho did ascond by comparing the Italian 
with the English.” The works of Gascoigne were collected 
in 1587, and partly republished in 1810 and 1821. The 
best modern edition -of the principal poems is that edited, 
with full bibliographical notes, by E. Arbor in 1868, 

GASCOIGNE, Sir William, was chief-justice of 
England in tho reign of Henry IY. Botli history and 
tradition testify to the fact that he was one of the groat 
lawyers who in times of doubt and danger have assorted 
the principle that the head of the state is subject to law, 
and that the traditional practice of public officers, or the 
expressed voice of tho nation in parliament, and not the 
will of the monarch or any part of, the legislature, must 
guide tho tribunals of the country. The judge was a 
descendant of an ancionb Yorkshire family. The date of 
Ids birth is uncertain, but it appears from, the Year Books 
that he practised as an advocate in 'tho reigns of Edward 
III. and Bichard II. On the banishment of Henry of 
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Lancaster, Gaseoigne was appointed one of his attorneys, 
and soon after Henry’s accession to the throne was made 
chief-justice of the Court of King’s Bench. After the 
suppression of the rising m the north m 1405, Hemy 
eageily pressed thejudge to pronounce sentence upon Scrope, 
the archbishop of York, and the earl marshal Thomas 
Mowbray, who had been implicated in the revolt. The 
judge absolutely refused to do so, asserting the right of the 
prisoners to be tued by their peers. Although both were 
afterwards executed, the chief-justice had no pait in the 
transaction. The often told tale of his committing the 
Prince of Wales to prison has of course been doubted by 
modern critics, but it is bothpictuiesque and characteristic. 
Thejudge had directed the punishment of one of the prince’s 
riotous companions, and the prince w T ho was present and 
enraged at the sentence struck or grossly insulted the 
judge. Gascoigue immediately committed him to prison, 
using firm and forcible language, which brought lnm to 
a more reasonable mood, and secured his voluntary obedi- 
ence to the sentence. The king is said to have approved 
of the act, hut there appears to bo good ground for the 
supposition that Gascoigne was lemoved from his post or 
resigned soon after the accession of Henry Y. He died m 
1416, and was buried in the parish church of Ilarewood in. 
Yorkshire. Some biographies of the judge have stated that 
he died in 1412, but this is cleaily disproved by Boss in. 
lus Lives of the Judges , and although it is clear that 
Gascoigne did not hold office long under Henry V., it is not 
absolutely impossible that the scone in the fifth act of the 
second part of Shakespeare’s Henry IY. has some historical 
basis, and that the judge’s resignation was voluntary. 

GASCONY, an old province in the S.W. of France, 
nearly identical with the Novmjoopidania or Aqmtama 
Tertia of the Komaus. Its original boundaries cannot be 
stated with perfect accuracy, but it included what are now 
the departments of Landes, Gers, and Hautes-Pyi Aides, and 
parts of those of Haute-Gar onne and Anege. Its capital 
was Auch. About the middle of the 6 th century there was 
an incursion into this region of Fuscous or Vasques from 
Spam, but whether of a hostile kind or not is uncertain ; 
but as tho original inhabitants, m common with those of 
the rest of Aqiutaiue were also Vasques, it is probable that 
the province owns its name Gascony less to this new 
incursion than to tho fact that its inhabitants continued 
so long to maintain 1 their independence. In G02 they 
suffered defeat from tho Franks and were compelled to pay 
tribute, hut they continued to be governed by their own 
hereditary dukes, and gradually extended tho limits of their 
dominions to the Garonne. The province was overrun by 
Charlemagne but never completely subdued, and in 872 it 
formally renounced the authority of the French kings ; but 
through the extinction of the male line of hereditary dukes 
of Gascony in 1054. it came into the possession of the 
dukes of Guienuo (or Aquitaine), with which province its 
history was from that time identified (see Aqititaitia and 
Guienke). 

GASKELL, Elizabeth Cleghorh (1810-1865), one of 
the most distinguished of England’s women-novelists, was 
horn at Cheyne Bow, Chelsea, September 29, 1810. She 
was the socond child of William Stevenson, of whom an 
account is given in the Annual Biography and Obituary 
for 1830. Mr Stevenson, who began life as classical tutor 
in the Manchester Academy, and preached also at Hoblane, 
near that town, afterwards relinquished Ms ministry and 
became a farmer in East Lothian ; and later, on the failure 
of lus farming enterprises, he kept a boarding-house for 
students in Drummond Street, Edinburgh, where he also 
became editor of the Scots Magazine, and contributed 
largely to the Edinburgh Eeview. At the . time of Mb 
daughter’s birth. Mr Stevenson had been appointed Keeper 
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of the Records to the Treasury, and was living in Chelsea, 
still a diligent contributor to various periodicals of the day. 
Mrs Stevenson, Mrs Gaskell’s mother, was a Miss Holland, 
of Sandlebridge in Cheshire, an aunt of the late Sir Henry 
Holland. She died at the birth of her daughter, who was 
m a manner adopted, when she was only a month old, by 
her mother’s sister, Mrs Lumb. This lady had marued a 
wealthy Yorkshire gentleman, but a few months after her 
maniage, and before the birth ot her child, discovered that 
lior husband was insane, and fled from him to her old home 
in the littlo market town of Iinutsford, in Cheshire Mrs 
Lumb’s own daughter having died, she transferred all her 
affection to the little Elizabeth, between whom and her 
there existed through life the strongest bond of affection. 
During Elizabeth’s childhood at Knulsford she was visited 
now and then by her sailor-brother ; but while she was still 
a girl he wont to India, where lie somewhat mysteriously, 
and without any apparent motive, disappeared, and all 
furthei trace of him was lost. She was afterwards sent for 
about two years to a school kept by a Miss Byerley at 
Stratford-on-Avon, and on leaving school went for a time 
to live with her father, who had married again. Under his 
guidance she continued her studies, reading with him m 
history and literature, and working, chiefly by herself, at 
Latin, Italian, and French, in all of which she was in later 
life proficient. Having tenderly nursed lior father in his 
last illness, she returned to her aunt at his death m 1829 , 
and, with the exception of one or two visits to Newcastle, 
London, and Edinburgh, she continued to live at Knutsfoid 
till her marriage. She had at this time a lepulalion for 
great beauty ; and eveu in later lifo her exquisitely-shaped 
soft eyes retained their light, and lior smile its wonderful 
sweetness. Ilcr maniage to tlio Rev. William Uaslcoll, 
M.A., of Cross Street Chapel, Mauchoslor, took place 
August 30, 1832, at Kuutsford church ; and during the 
earlier years of her married lifo Airs Oaskcll lived very 
quietly in Manchester, surrounded by a few mliinalo and 
cultured friends, aud devoting all her time and abilities to 
the cares of a necessarily frugal household. Among those 
friendships, that with Miss Catherine Wmkworth and lior 
sisters was perhaps the longest and most cherished. From 
the first, although she nover visited the poor as a member 
of any organized society, she sought by all moans in her 
power to relievo tho misery which, in a town like 
Manchester, sho was constantly witnessing. Sho gave tho 
most devoted help and tender sympathy to such cases of 
individual distress as came under her notice. She assisted 
Mr Travers Madge in his missionary work amongst tho 
poor, and was tho friend and holper of Thomas Wright, tho 
prison philanthropist. She also made several individual 
friendships among poor people, aud knew personally one or 
two typos of tho Chartist working-man. She was specially 
interested in tho young working-women of Manchester, and 
for some years held a weekly evening class at lior own house 
for talking with thorn and teaching thorn. Of Mrs Oaskell’s 
seven children, two were still-born, and another, her only 
son, bom befcwcon the third and fourth of her four living 
daughters, died at the age of ton mouths. Tho death of 
this baby is said to have been tho cause of Mrs Gaskoll’s 
beginning to write, when sho was urgod by her husband to 
do so, in order to turn her thoughts from hor own grief. 
She began by writing a short paper called “ An Account of 
Clop ton Ilall,” for William Ilowitt’s Visits to Remarkable 
Places. This was followed by ouo or two short stories, such 
as tho “ Sexton’s Hero," for the People's Jouvml ; and then 
she wroto Mary Barton , a Tale of Manchester Life. On 
its completion, sho sent it to one publisher in London who 
rqjectod it unread, and thou to Messrs Chapman and Hall, 
who, after keeping the manuscript for a year without 
acknowledgment, wrote to hor accepting the novel for 


publication, and offering the authoress ,£100 for the copy- 
right. The appearance of Mary Barton in 1818 caused 
great excitement in Manchester, and a strong partisanship 
was felt for and against its anonymous author. After its 
publication Mis Gaskell paid several visits in London, 
where she made many friends, among whom we may men- 
tion Dickens, Forster, Mrs Jameson, Lord Houghton, Mrs 
Stowe, Ruskin, and Florence Nightingale. Her friendship 
with Charlotte Bronte also dates from about this time, 
when the two authoresses met at the house of Sir James 
and Lady Kay Shultlewortk, near Bovvness, in Westmore- 
land, and Mrs Gaskell received her first imptossions of the 
shy “ little lady in a black silk gown,” who afterwards be 
came personally her dear friend, — although, from a literary 
point of view, they could hardly help being rivals, — and 
the story of whoso life, when it was ended, Mrs Gaskell 
was destined to write with such consummate care and lendoi 
appieciation But Mary Barton was to prove only tho 
first of a series of scarcely less popular publications, which 
appeared cither independently or in periodicals such as 
Household Words. It was followed in 1800 by The Moor- 
land Cottage. Cranford aud Ruth appeared in 1803 ; 
North and South, in 1855 ; The Life of Charlotte Bronte , in 
1857 ; Round the Sofa, in 1859 ; Right at Last, in 1800 ; 
Sylvia’s Lovers, in 1SG3 ; and Cousin Phillis and 1I7 mw and 
Daughters , in 1805. 

During those years — years of increasing worldly pro- 
sperity and literary distinction — Mis Gaskell often went 
abroad, chiefly to Paris and Romo, but once for a long visit 
to Ilcidelbcig, and once also to Brussels, to collect infor- 
mation about Chai lotto Bronte’s school-days. In Pans hot* 
gonius was warmly appreciated ; and, while she was a guest 
among them, Guizot, Mental omberl, and Odillou Hanot, vied 
in doing her honour. Of her visits iu England seine of the 
pleasantest wore to Oxford, whore sho counted among her 
friends Mr Jowett and Mr Stanley (dean of Westminster). 
At other times, when she was busy writing one of her 
novels, sho would leave homo with ono or two of her 
children, aud carry her manuscript to some quiet country 
place, whore sho could write undisturbed. When she was 
at homo, although sho was enthusiastically interested in the 
political questions of tho day, and her warm, impulsive 
nature nindo hor ready at any time to give personal help 
and sympathy where it seemed to be needed, Mrs Gaskell 
refrained from taking active part in public movements or 
social reforms, if wo except, indeed, the great sewing sell ool 
movement in Manchester at tho time of the cotton famine 
iu 1 8G2. Jler lifo was thoroughly literary mid domestic. 
She read much : Goldsmith, Pope, Oowper, and Scott were 
the favourite authors of hor girlhood; m later lifo slm 
admired Ruskin and Macaulay extremely, and delighted in 
many old French memoirs of the time of Madame de Scvigne, 
whoso lifo she often planned to write. It is remembered 
of lior that one day, when she was leading George Eliot’s 
first and anonymous story Amos Burton, she looked up and 
said, “T prophesy that the writer of this will bo a great 
writer some day,” The prospect of tho awful cotton famine 
in Manchester in 18G2 set Mrs Gaskell anxiously thinking 
what could bo done to relievo the coming distress, and she 
decided, “ without any suggestions from others, on a plan 
of giving relief aud employment togetlior to the women 
mill-hands, which was an exact prototype of the groat 
system of relief afterwards publicly adopted, namely, tho 
sowing-schools,” When these were formed, Mrs Gaskell 
“merged her private scheme in the public ono, and worked 
most laboriously in tho Rowing-school nearest hor homo.” 
This was but three years before her death. Still busy 
writing her novel IKwr* and Daughters, she was staying 
with, her children at Holybourne, Alton, in Hampshire, 
a house which sho had just purchased as a surprise and 
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gift to her husband, when she died suddenly of heart 
disease, about 5 o’clock on Sunday evening, November 
12, 1865 Her remains were carried to the churchyard 
of the Old Presbyterian Meeting-house at Knutsford, 
where her childhood and giilhood had beeu spent, and 
which she had left as a bride, three-and- thirty years before. 

A memorial tablet in memory of Mrs Gaskell was erected 
by her husband’s congregation, in Cross Street Chapel, 
Manchester — a tribute not only to her genius, and the 
spitifc m winch it was exercised, but to the tl tenderness 
and fidelity” of the wife and mother who had lived long 
amongst them. 

With this knowledge of the facts of Mis Gaskell’s life, it 
is not difficult to trace the sources of her inspirations. 
Some of her shorter tales, it is true, seem to have been 
suggested merely by her readings; and, carefully as she 
collected their materials, these are the least satisfactory of 
her writings. But by far the most of what she wrote was 
founded on observation and experience. Mrs Gaskell has 
reproduced, with slight variations, in her novel North and 
South, the m incident in her father’s youth, -when he and 
lus friend and follows tudent, the Rev. George Wicke of 
Monton, believing it wrong to be “ hired teachers of re- 
ligion,” resigned their ministries and sought a livelihood 
otherwise. The beautiful story m “ Mary Barton ” of the 
two working-men v r ko brought the baby from London to 
Manchester is a version of an anecdote about Mrs Gaskell’s 
own infancy, of her being taken to Knutsford, after her 
mother’s death, by a friend who chanced to be travelling 
that way. The little county town of “ Cranford” — with 
its population of widows and maiden ladies, and its horror 
of the masculine portion of society — is Knutsford, so long 
Mrs Gaskell’s home. In Cranford every character, if not 
every incident, is leal; and the pathetic little story of 
Poor Peter can have been suggested only by the disap- 
pearance of that sailor brother who used to visit Mrs 
Gaskell in her girlhood, and whose mysterious loss also 
must have interested her always afterwards in “ disappear- 
ances ” — the title of ono of her papers in Household Words. 
Pleasant months spent at Morecambe Bay and Silver- 
dale initiated her in the mysteries of rural and farm life. 
Her visits to France were the origin of hor tales of the 
Huguenots and the French refugees at the time of the 
Revolution. The Edmbuigh of her girlhood appears in one 
or two of hor stories, briefly but vividly sketched. Her 
schooldays at Stratford-on-Avon are remembered in Lois the 
Witch’, and, if only in a little story like the visit to 
Heppenheim, wo can trace her excursions from Heidelberg 
along the broad, white Borgstrasse. But it is most of all 
in Mary Barton, a story of the trials and sorrows of the 
poor in Manchester, whom sho had liad so many oppor- 
tunities of observing, that Mrs Gaskell gave her personal 
knowledge and experience to the world. Her severest 
critic, Mr W. R. Greg, admits Mrs Gaskoll’s lenowlodge of 
her subject, but objects to the impression left by the novel 
on tho mind of the reader as inoccurato and harmful. 
“ Were Mary Barton ,” lie says, “ to be only read by Man- 
chester men and master manufacturers, it could scarcely 
fail to be serviceable, because they might profit by its 
suggestions, and would at once detect its exaggerations 
and mistakes f but on the general public he fears its 
effect will bo “ mischievous in tho extreme.” One 
doubts whether a calm solution of a great economic diffi- 
culty, such as that which Mrs Gaskell treats of, could 
ever be given in a novel; and certainly the warm-hearted, 
impulsive authoress of Mary Barton had no such aim 
in view. It is probable that she wrote without any 
distinct economic theories. Earnest, benevolent intentions 
she no doubt had, but she was far more of an artist than 
a reformer. Had it not been so, Mary Barton would not 
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lank so high in the literature of fiction as it does. It 
is no work of occasion, the chief interest of which departs 
when the occasion itself is over. It is a thoroughly artistic 
production, and for power of treatment and intense interest 
of plot has seldom been surpassed. It is as the authoiess of 
Mary Barton that Mrs Gaskell will be remembered. Of 
her other works, Ruth is singularly inferior to its predeces- 
sor ; but North and South , which takes the side of the 
master manufacturer, as Maty Barton did that of the men, 
has been scarcely less popular with the public. Perhaps 
the two best of Mrs Gaskell’s productions, each m its 
own way, are the exquisitely humorous Cranford and 
Cousin Phillis, which lias been fitly called an idyll in prose. 
Wives and Daughters , even m its uncompleted state, is 
aitistically almost faultless, and full of a quiet restful 
beauty entiiely its own. George Sand was a great admirer 
of this novel, and Mrs Gaskell’s family still cherish a saying 
of hers about it • — “It is a book,” she once said to Loid 
Houghton, “ that might be put into the hands of an inno- 
cent girl, while at the same time it would rivet the attention 
of the most blase man of the world.” Her one work which 
is not a novel — her Life of Charlotte Bronte — it is difficult 
to praise too highly, either as a biography proper, or as 
a narrative written with the consummate skill of the 
novelist. Some people, indeed, have thought that Mrs 
Gaskell transgressed the bounds of the biographer in pub- 
lishing so many details of Miss Bronte’s domestic and 
private life , but the case was a peculiar one. The char- 
acter of Charlotte Bronte’s wiitings made it advisable that 
her reader, in order properly to understand her, should be 
admitted to some of the hitherto hidden facts of her short, 
sad life Mrs Gaskell, knowing and esteeming Charlotte 
Bronte in the character of friend, daughter, and wife, hoped 
in some degree to justify to the world the moibid, unhealthy 
tone which pervaded her genius ; and surely, if any hand 
was to draw the cuitain, none could have done it more 
tenderly than that of her fiiend. (f. m ) 

GASSENDI, Piemus (1592-1655), one of the most 
eminent French philosophers, was bom of poor but respect- 
able parentage at Cliamptercier, near Digue, in Provence, 
on the 22d January 1592. At a very early age he gave 
indications of remarkable mental powers, and at the instance 
of his uncle, the curd of his native village, ho was sent to 
the college at Digue lie made rapid progress in lus 
studies, showing particular aptitude for languages and 
mathematics, and it is said that at the age of sixteen he was 
invited to lecture on rhetoric at the college. He cannot have 
retained this post for any length of time, for soon afterwards 
he entered the university of Aix, to study philosophy under 
Fesaye. In 1612 he was called to the college of Digne to 
lecture on theology. Four years later he received the 
degree of doctor of theology at Avignon, and in 1617 he 
took orders as a priest In the same year he was called to 
the chair of philosophy at Aix, and seems gradually to have 
withdrawn from theological study and teaching. 

At Aix he lectured principally on the Aristotelian philo- 
sophy, conforming as far as possible to the orthodox 
methods. At the same time, however, he prosecuted Ms 
favourite studies, physics and astronomy, and by the dis- 
coveries of Galileo, Kepler, and others became more and 
more dissatisfied with tlie Peripatetic system. It was, 
indeed, the very period of violent revolt against the autho- 
rity of Aristotle, and Gassendi shared to the full the 
practical and empirical tendencies of the age. He, too, 
began to draw up in form his objections to the Aristotelian 
philosophy, but did not at first venture to publish them. 
The portion shown to his friends Peiresc and Gautier, 
however, was so vehemently approved by them that m 
1624, after he had left Aix for a canoniy at Grenoble* lie 
printed the first part of his Pxerdtationes paradoxuce 
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adversus Aristoteleos. A fragment of the second book was 
published later (1G59), but the remaining five, requisite to 
complete the work, were never composed, Gassendi appar- 
ently thinking that after the I) bscussiones Peripatetic ce of 
Patricius little field was left for his labours. 

The Exercitationes on the whole seem to have excited 
tnoie attention than they deserved. They contain little 
or nothing beyond what had been already advanced 
against Ai is to tie by the more vigorous of the Humanists, by 
Valla and Vives, by Ramus and Bruno. The first book 
expounds clearly, and with much vigour, the evil effects of 
tlio blind acceptance of the Aristotelian dicta on physical 
and philosophical study ; hut, as is the case with so many 
of the anti- Aristotelian works of this period, the objections 
do not touch the true Aristotelian system, and in many 
instances show the usual ignorance of Aristotle’s own 
■writings. The second book, which contains the review of 
Aristotle’s dialectic or logic, is throughout Ramist in tone 
and method 

After a short visit to Paris m 1628, Gassendi travelled 
for some years in Flanders and Holland with his friend 
Xiuillier. During this time he wrote, at the instance of 
Mersenno, his examination of the mystical philosophy of 
Robert Fluid ( Epistolica dmevtaiio in qua praripua y>rin~ 
cipia philosophic lio. Flutldi deter/nntur, 1631), an essay on 
parhelia (Epistolade Parheliis), and some valuable observa- 
tions on tlio transit of Mercury which had boon foretold by 
Kepler. He returned to Franco in ] 631, and two years 
later received the appoiutmout of provost of the cathedral 
church at Digue Some years wero then spont m travelling 
through Provence with the duke of Aiigoulcme, governor of 
the department The only literaiy work of this period is 
the Life of Peiresc , which lias been frequently reprinted, 
and was translated into English. In 1612 he was again 
engaged by Mersenno in controversy, ou tills occasion 
against the celebrated Descartes. Ills objections to the 
fundamental propositions of Descartes wero published in 
1612 ; they appear as the fifth in the scries contained in 
the works of Descartes. In theso objections Gassendi’s 
already great tendency towards the empirical school of 
speculation appears moro pronounced than in any of his 
other writings. In 1615 lie was invited by the archbishop 
of Lyons, brother of Cardinal Richelieu, to tlio chair of 
mathematics in the College Royal at Paris. Ho accepted 
this post, and lectured for many yeais with groat success. 
In addition to some controversial writings on physical 
questions, Ibore appeared during this period tlio first of tlio 
winks by which ho is best known in tlio history of philo- 
sophy. Ifo evidently found himself more in harmony with 
Epicurus than with any olhor philosopher of antiquity, and 
had collected much information regarding the Epicurean 
system. In 1G17 Lnillior persuaded him to publish somo 
of his works, which took the form of the tratliso /> Vila , 
Aforihm, el Doctrimt Epieuri li/m oelo. The work was well 
received, anil two years later appeared his commontary on 
the tenth book of Diogenes Laertius (Dr Vita, Morilms, et 
Phte.iiis Ejiieitri, sen, Animadve.rsiones in A", tilmim Dior/. 
Laer,). Tn tlio same year the more important & Ujntrtgma 
philosophic Epieuri was published. 

In 36 (8 Gassendi had boon compelled from ill-health to 
give up his lectures nt the Oolh'go Royal. 3 lo travelled for 
some time in the south of Franco, spending nearly two 
years at Toulon, the climate of which suited him. In 1653 
ho returned to Paris and resumed his literary work, pub- 
lishing in that your his well-known and popular lives of 
Copernicus and Tycho Brahe. The disease from which he 
sulFcral, lung complaint, had, however, established a firm 
hold on him. His strength gradually failed, and ho died 
at Paris on the 21th October 1655, in the sixty-third year 
of Iu’h ago. 
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His collected works, of which the most important is 
the Syntagma Philosophicum (Opera, i. and n.), were 
published in 1655 by Montmort (6 vols fol., Ibyons). 
Another edition, also in 6 folio volumes, was published by 
Averamus in 1727. These volumes sufficiently attest the 
wide extent of his reading and the versatility of his powers. 
The first two are occupied entirely with his Syntagma 
Philosophicum ; the third contains his critical writings oil 
Epicurus, Aristotle, Descartes, Fludd, and Lord Herbert, 
with some occasional pieces on certain problems of physics ; 
the fourth, his Institute Astronomwa, and his Commentavii 
de Rebus Celestihus; the fifth, his commentary on the tenth 
book of Diogenes Laertius, the biographies of Epicurus, 
Peiresc, Tycho Brahe, Copernicus, Peurbach, and Regio- 
montanus, with some tracts on the valuo of ancient money, 
on the Roman calendar, and on the theory of music, to all 
which is appended a large and prolix piece entitled Notitin 
Ecclesice Zhniensis; the sixth volume contains liis coire- 
spondeuce The Lives, especially those of Copernicus, Tycho, 
and Peiresc, have been justly admired. That of Peiresc lias 
beon repeatedly printed ; it has also been translated into 
English. Gassendi was one of the first after the revival of 
letters who treated the literature of philosophy m a lively 
way. His writings of this kind, though too luudatory and 
somewhat diffuse, have gTeat merit ; they abound in those 
anecdotal details, natural yet not obvious reflexions, anil 
vivacious burns of thought, which mado Gibbon stylo him, 
with some extravagance certainly, though it was true enough 
up to Gassendi’s lime — “ 1c mcillour philo.snplie des littera- 
teurs, et le meilleur litterateur des plulosophos.” 

Gassendi will always retain an honourable place in the 
history of physical science. IIo certainly added little 
original to the stock of human knowledge, but the clem nous 
of his exposition and tlio manner in which lie, like his 
greator contemporary, Bacon, urged tlio necessity and utility 
of experimental research, wore of inestimable service to the 
cause of science. To what extont any placo can bo assigned 
him tu the history of philosophy is moro doubtful. His 
anti-Ariatotolian writing has been already noticed. The 
objections to Descartes— one of which at least, through 
Descartes’s statement of it, has become famous — June no 
speculative value, and in general are tlio outcome' of the 
crudest empiricism. II is labours on Epicurus have a certain 
historical value, but the inherent want of consistency in the 
philosophical system raised on Epicureanism is such as Lo 
doprivo it of all genuine worth. Along with strong expres- 
sions of empiricism (nihil in intellect u quod non pruts fuerif 
in sensn) wo find him holding doctrines absolutely irrecon- 
cilable until empiricism in any form. For while ho main- 
tains constantly his favourite maxim “that there is nothing 
in the intellect which lias not been in the senses, ” and 
while ho contends that the imaginative faculty, “ phan- 
tasm,” is tho counterpart of sense, that, as it has to do with 
material images, it is itself, like sense, material, and essen- 
tially tho same both in men and brutoH, ho at the sumo 
time admits that tho intellect, which lie affirms to be im- 
material and immortal — tho most characteristic distinction 
of humanity — attains notions and truths of which no effort 
of sensation or imagination can give us the slightest ap- 
prehension (Op., ii. 383). Ho instances tho capacity of 
forming “ general notions f tho very conception of uni- 
versality itself (/!>., 384), to which ho says* brutes, who 
partake as truly as men in tho faculty called “phantasm,” 
never attain ; the notion of God, whom he says wo may 
imagino to be corporeal, but understand to be incorporeal ; 
and lastly, tho reilex action by which the miml makes its 
own phenomena and operations tho objects of attention. 

Tho Syntagma Philosophicum , in fact, is one of tho 
eclectic systems which unite, or rather place in juxtaposi- 
tion, irreconcilable dogmas from various schools of thought. 
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It is divided, according to tlie usual fashion, of the Epicure- 
ans, into logic (which, with Gassendi as with Epicurus, is 
truly canonic), physics, and ethics. The logic, which con- 
tains at least one praiseworthy portion, a sketch of the 
history of the science, is divided into theory of right appre- 
hension (bene imaginary), theory of right judgment (bene 
proponet e ), theory of right inference (bene colligere), theory 
of right method (bene orclinare). The first part contains the 
specially empiiical positions which Gassendi afterwards 
neglects or leaves out of account. The senses, the sole 
source of knowledge, are supposed to yield us immediately 
cognition of individual things , phantasy (which Gassendi 
takes to be material in nature) reproduces these ideas; 
understanding compares these ideas, winch are particular, 
and frames general ideas. Nevertheless, he at the same 
tune admits that the senses yield knowledge— not of 
things— hut of qualities only, and holds that we anive at 
the idea of thing or substance by induction. He holds that 
the true method of research is the analytic, rising from 
lower to higher notions ; yet he sees clearly, and admits, 
that inductive reasoning, as conceived by Bacon, rests on a 
general proposition not itself proved by induction He 
ought to hold, and in disputing with Descartes he did 
apparently hold, that the evidence of the senses is tlie only 
convincing evidence; yet he maintains, and from his 
special mathematical training it was natural he should 
maintain, that the evidence of reason is absolutely satis- 
factory. The whole doctiine of judgment, syllogism, and 
method is a mixture of Aristotelian and Bamist notions. 

In the second part of the Syntagma , the physics, there 
is m'ore that deservos attention ; but here, too, appears in 
the most glaring manner the inner contradiction between 
G assendi’s fundamental principles. While approving of the 
Epicurean physics, lie rejects altogether the Epicurean 
negation of God and particular providence. Ho states the 
various proofs for the existence of an immaterial, infinite, 
supremo Doing, asserts that this Being is the author of the 
visible universe, and strongly defends the doctrine of the 
foreknowledge and particular providence of God. At tlio 
same time ho holds, iu opposition to Epicureanism, the 
doctrine of an immaterial, rational soul, endowed with im- 
mortality and capable of free determination. It is alto- 
gether impossible to assont to the supposition of Lange 
(Gcsch. des Malcricilimw, 3d od., i. 233), that all this 
portion of Gassendi’s system contains nothing of liis own 
opinions, but is solely introduced from motives of self- 
defence. The positive exposition of atomism has much 
that is attractive, but the hypothesis of the color vitalis, a 
species of anima mundi which is introduced as physical 
explanation of physical phenomena, docs not seem to throw 
much light on tlie special problems which it is invoked to 
solve. Nor is his theory of the weight essential to atoms 
as being due to an inner force impelling them to motion 
in any way reconcilable with his general doctrine of me- 
chanical causes. 

In the third part, the ethics, over and above the discussion 
on freedom, which on the whole is indefinite, there is little 
beyond a milder statement of the Epicurean moral code. 
The final end of life is happiness, and happiness is harmony 
of soul and body, tranqiiillitas cminii et indolentia corporis. 
Probably, Gassendi thinks, perfect happiness is not attain- 
able in this life, hut it may be in the life to come. 

The Syntagma is thus an essentially unsystematic work, 
and clearly exhibits the main characteristics of Gassendi’s 
genius. lie was critical rather than constructive, widely 
read and trained thoroughly both in languages and in 
science, but deficient in speculative power and original force. 
Even in the department of natural scionce he shows the 
same inability steadfastly to retain principles and to work 
from them; lie wavers between the systems of Brahe and 
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Copernicus. That his revival of Epicureanism had an im- 
portant influence on the general thinking of the 17th 
century may be admitted ; that it has any real importance 
in the history of philosophy cannot be granted. 

Gassendi’s life is given by Soibme in the fiist collected edition 
of the woilcs, by Bugerel, Vic etc Gassendi , 1737 (2d eel., 1770), and 
by Damn on, Meviove snr Gassendi, 1839. An abndgment of his 
philosophy was given bylns fnend, the celebrated travellei, Benner 
(Abregc dc la Philosophic da Gassendi, 8 vols , 1678 , 2d ed , 7 vols 
1684). The most complete siuveys of his work seem to he those 
of Buhle ( GcschichU clcr nefuan Philosophic, m, ], 87-222), 
and Damiron ( Memoircs pour scivii ii V Histone de Philosophic 
an 17 ine Siede ) See also Ritter, Gcschichtc dei Philosophic, x 
543-571, Fe ueibach, Gcsch d ncu. Phil, von Bacon his Stnnoza, 
127-150 (R. AD.) 

GASTEIN, a beautiful and picturesque valley m the 
Austnan duchy of Salzburg, celebrated for its mineral 
springs It is a side valley of the upper Salzach valley, 
and is about 25 miles long and 1|- miles broad. It has an 
elevation of between 3000 and 3500 feet. Behind it, to 
the south, tower the mountains Malnitz or Nassfeld-Tauern, 
7820 feet high, and the Ankogel, 10,700 feet high, and 
from the right and left of these mountains two smaller 
ranges run northwards forming its two side walls The river 
Ache traverses the valley, and near Wildbad-Gastein forms 
two magnificent waterfalls, the upper, the Iiesselfall, 200 
feet, and the lower, the Barenfall, 280 feet in height ; and 
near these falls another called the Schleieifall, 250 feet high, 
is formed by the stream which diains tlie Pockhart-Sec The 
principal villages are Bockstein, Hof-Gastein, and Wildbad- 
Gastein, and the population of the whole valley is about 
3800. Hof-Gastein, with a population of about 1000, 
possesses gold and silver mines which in the 16th century 
yielded 1180 lb of gold and 9500 lb of silver annually. 
They are now, however, much neglected and many of the 
old mines are covered by glaciers. The village contains a 
military hospital, and in the open platz there is a bust of 
the emperor Francis I. who, m 1828, caused a conduit of 
upwards of 5 miles long to bo constructed for the purpose 
of conveying the mineral waters thither from Wildbad, 
"VVildbad, the principal watering-place, is visited by upwards 
of 3000 persons annually, and among its visitors is the pre- 
sent emperor of Germany. The thermal springs, which were 
known as early as tlie 7th century, issue from the granite 
mountains, and have a temperature of 117° Fahr. They 
arc made use of m cases of nervous affections, general 
debility, and skin diseases ; but the reason of their efficacy 
is somewhat mysterious, as chemical analysis discovers- 
only a slight difference in the ingredients from those of 
ordinary spring water. The village is foimed chiefly of 
wooden houses rising above one another m terraces. A 
number of stone houses have, however, been built of late; 
and there are several fine villas, one of which was con- 
structed by the archduke John of Austria, and has a 
botanical garden. 

The hatlis of Gastein first came into fame through a successful 
visit paid to them by Duke Frederick of Austria m 1436 Tlie 
valley from, the lltli century belonged to the dukes of Peilstein, and 
on tlie extinction of their lino m 1219 it came into possession of 
Bavaria, whence it passed iu 1297 by purchase to Salzburg. A 
convention was held at "W ildbad-Gastcin in August 1865, between 
the emperor Francis Joseph of Austria and King william of Prussia, 
at which an arrangement was signed in reference to the relations of 
Austria and Piussia to Schleswig-Holstein and Lauenburg (see 
Austria). 

The principal books on Gastein are Reissacher, Ucr Kurort IVild- 
bad-Qastcin, 1865 , Bunzel, Bad-Gastcin, 1872 , Hunigsboig, Gastein , 
1873 , and A Month at Gastein , London, n d. 

GATAEEB, Tiiomas (1574-1654), a learned English 
divine, was bora in London in 1574, and educated at 
St John’s College, Cambridge, From 1601 to 1611 
he held the appointment of preacher to the soeiety of 
Lincoln’s Inn, which he resigned on obtaining the rectory 
of Bolherhithe, In 1642 he was chosen a member of the 



108 GAT- 

Assembly of Divines at Westminster. The parts of the 
Assembly’s annotations upon the Bible which were executed 
by lnm are those on Isaiah, J eremiah, and the Lamenta- 
tions. At Westminster he disapproved of the introduction 
of the Covenant, and declared himself m favour of Episco- 
pacy. He was also one of the forty-seven London clergymen 
who disapproved of the trial of Charles I. He died m 1651. 
His principal works, besides some volumes of sermons, are 
— On the Nature and Use of Lots, 1616, a curious treatise 
which gave rise to much controversy ; Dissertatio cle Stylo 
Novi Testament i, 1648] Cinnns , sive Adversaria Miscel- 
lanea, in qmbus Same Scriptural primo, delude cihoriim 
Scriptonm, lock ciUquam multis hue redditur, 1651, to 
which was afterwards subjoined Adversaria Posthuma ; and 
Ilia edition of Marcus Antoninus, which, according to 
Ilalhim, is the “ earliest, edition of auy classical writer pub- 
lished in England with original annotations,” and for the 
period at which it was written possesses remarkable merit. 
The best edition of las works is that published at Utrecht 
in 1668. 

GATCHINA, a town of Russia, in the government of St 
Petersburg and district of Tsarskosolo, 29 miles W. of St 
Petersburg, in 59° 34' N. lat. and 30° 6' E. loug. It is 
situated in a flat, woll-wooded, and partly marshy district, 
and on the south side of the town are two lakes, distin- 
guished as the White and the Black Among its more im- 
portant builmgs are the imperial palace, which was founded 
in 1770 by Prince Orloff, ancl executed according to the 
plans of the Italian architect Rinaldi, the four Greek 
churchos, the Protestant church, a foundling asylum, a 
military orphanage founded m 1803 by Maria Fcodoritia, 
a school for hor ticultui r, a public hospital for 1500 patients, 
founded by Paul L, an asylum for the families of twenty 
blind men, and another for fifty poor peasants. In one of 
the Gioek churchos arc preserved several relics originally 
biought from Rhodes to Malta by the grand-master Lille 
Adam ; and the so-called piioryis shown where the knights 
of Malta assembled under the mastership of the emperor 
Paul I. Gatcluna is a junction on the railway between St 
Petersburg and Warsaw, but its trado is of no great 
development. Among the few industrial establishments 
is a porcelain factory. The inhabitants in I860 num- 
bered 9184, of whom 2255 wero members of the National 
Church, 1431 Protestants, 182 Catholics, and 50 Jews. 
By 1867 the total had sunk to 8337 ; hut according to 
the St Pdenbury Calendar for 1878 it has again riseu to 
8890. 

GATES, Hbitmo (1728-1806), an American general, 
was bom at Maldon in Essex, England, in 1728. Tic 
entered the English army at an early ago, and soon obtained 
considerable promotion. He was severely wounded while 
accompanying General Bratldock in his unfortunate expedi- 
tion against the French settlements on the Ohio in 1755, 
and ho took part in the expedition against Martniieo in 
January 1762. After the peace of 1763 he purchased an 
estate in Virginia, where ho resided till tlio commencement 
of tho revolutionary war in 1775, when ho was named 
by congress adjutant goueral. In 1776 ho, was appointed 
to commaud the army on Lake Champlain ; but, his conduct 
there not having been approved of, lie was superseded inTho 
following spring; yet in August ho was sent to oppose 
Genoral Burgoyno, whom ho totally defeated on tho 16th 
of October, and compelled to surrender his whole army, — 
an achievement which was, howover, largely due to tho 
previous manoeuvres of Schuyler, whom Gatos superseded. 
After obtaining the chief command in the southern districts, 
Gatos was totally defeated at Camden, in South Carolina, 
by Lord Cornwallis, on the 16th of August 1780. On this 
account he was superseded by General Greene; but an 
investigation into his conduct terminated in acquitting him | 
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fully and honourably of all blame, on the ground that his 
defeat had been unavoidable in the disorganized state of 
the army under his command. After this he again retired 
to his Virginian estate, whence he removed to New York 
in 1800. On his arrival he was immediately admitted to 
the freedom of the city, and then elected a member of the 
State legislature. Before his departure from Virginia he 
granted emancipation to his slaves, accompanying their 
manumission with a provision for those who needed assist- 
ance He died on the 10th of April 1806. 

GATESHEAD, a municipal and parliamentary borough 
and maiket-town of England, county of Durham, is situated 
on the right hank of the Tyne, opposite Newcastle, of which 
it practically forms a part, being united with it by three 
budges. The town consists of two ptincipal aud nearly 
parallel streets, from which others diverge in various direc- 
tions. A great file which occurred m 1854 was taken ad- 
vantage of foi the carrying out of improvements m the old 
part of the town, and it is now much less ciowdcd than for- 
merly. In tlie subuibs there are a considerable number of 
fiuc mansions. The parish church, recently lostoied, is au 
ancient cruciform edifice surmounted by a lolty tower ; and 
several of the other churches and chapels are handsome 
buildings. The Wesleyan and Primitive Methodists, tho 
Congregationalists, Baptists, Presbyterians, and Roman 
Catholics aro all represented. Tho town possesses a fine 
cemetery, a well laid out public park, a now town-hall, a 
giammai school, a hospital (St Edmund’s) for fifteen in- 
digent persons, a reformatory, a mechanics’ institute, aud 
a dispensary, Thoie aro largo iron woiks (including 
foundries and factories for engines, boilers, chains, ‘aud 
cables), shipbuilding yards, glass mauufactonos, chomical, 
soap, ancl candle works, brick ancl tile works, breweries aucl 
tanneries. Tho town also contains the principal depot of 
the North-Eastern Railway, with laigo stores and ^ loco- 
motive works. Extensive coal miuos exist m tho vicinity; 
and at Gateshead Fell are largo quarries for grindstones, 
winch are much esteemed and aro exported to all parts of 
the world. 

Tlic largo number of Homan relies found at Gateshead would 
seem to imlientc that it was onginully an outwork of the Human 
.station at Newcastle. Tho name is mentioned ns early as D)Hi), 
aud m 11(31 the bishop of Durham granted to its btugesses equal 
puvileges with those of Newcastle On the dissolution of tho see 
of Durham in 1552, an AH wu» passed for uniting Hie town to the 
borough of Newcastle, but on tho restoration of the rights of tie 1 
i bishopric, it was again placed under that jurisdiction, being governed, 
from 1»17 to 1096, wit b the exception of that short intermission, 
by a bailiff nominated by the bishop. From 16 Mi to 182(1, when 
it became a municipal borough, it was governed by two stewards, 
oloctod by tho inhabitants. Gateshead returns one member to 
parliament, Tho population of the municipal Enough, which in 
1861 was 33,587, was 48,627 in 1871. 

| GATH, one of tho fivo chief cities of Urn Philistines. 
Its site appears to have been known in tho 4 th century, but 
the name is now lost. Eusebius (in the (humnrtir on) 
places it near the road from Eleuthoropolis (Beit Jibrin) to 
Diospolis (Du del) about 5 Roman miles from the former. 
The Roman road between those two towns is still traceable, 
and its milestones remain in places. East of the road at 
the required distance rises a white cliff, almost isolated, 300 
feet high, and full of eaves. On the top is tho little mud 
village of Tell cs-RAfl (“the shining mound and rouud it 
are tho mounds which maik the site of the crusading castle 
of Blanchegardo (Alba Custodia), built in 1144. Toll* 
ee-tSAfi was known by its present name as far buck as the 
12th century, but it appears probable that the strong silo 
hero existing represents tho ancient Gath. Tho cliff stands 
on tho south bank of tho valley of Elah, aud Gath appears 
to have bceu near this valley (1 Bam. xvii. 2, 52). Tho 
name Gath, meaning a “ winepress,” designates several other 
places in Palestine. 
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GATTY, Mrs Alfred (1809-1873), daughter of the 
Rev. Dr Scott, chaplain to Lord Nelson, was born at 
Burnham, Essex, in 1809. In 1839 Margaret Scott was 
married to the Rev. Alfred Gatty, D D., vicar of Ecclesfield 
near Sheffield, sub-dean of York cathedral, and the author 
of various works both secular and religious In 1842 she 
published in association with her husband a life of her 
father, the Rev, Dr Scott , but her first independent work 
was The Fairy Godmother and other Tales , which appeared 
in 1851 This was followed iu 1855 by the first of five 
volumes of Parables from Nature , the last being published 
in 1871 It is under the nom de plume of Aunt Judy, as 
a pleasant and instructive wiiter for children, that Mrs 
Gatty is most widely known. Previous to commencing 
Aunt Judy's Magazine in May 1866, she had brought out 
Aunt Judy's Tales and Aunt Judy's Letters ; and among the 
other children’s books which she subsequently published, 
were A wit J udy's Song Bool for Children and The Mother's 
Booh of Poetry Besides other excellences her children’s 
books are specially characterized by wholesonicness of 
sentiment and cheerful humour. Her miscellaneous writ- 
ings include, in addition to several volumes of tales, The 
Old Foils from Home, an account of a holiday ramble iu 
Ireland ; The Travels and Adventures of Dr Wolf the 
Missionary , iu winch she was assisted by her husband , 
British Sea Weeds • Waifs and Strays of Natural History , 
A Bool of Emblems \ and The Boole of Sun-Dials. She 
died October 3, 1873. 

GAUDEN, John (1605-1662), the reputed author of 
the Eihon Basil He, was born in 1605 at Mayfield in Essex, 
of which parish his father was vicar. He was educated at 
Bury St Edmunds, and afterwards at St John’s College, 
Cambridge. He obtained about 1630 the vicarage of 
Chippenham in Cambridgeshire, and the rectory of Bright- 
well m Berkshire. At the breaking out of the civil war ho 
was domestic chaplain to Robort Rich, second earl of 
Warwick, one of tho parliamentary loaders, and, being 
selected to preach before tho House of Commons iu 1640, 
was presented with a silver tankard for lus discourso. In 
10 >11 ho was appointed by tho parliament to tlio deanery 
of Booking, in Essox. lie became master of tho Temple 
in 1659, m succession to Dr Ralph Brownrigg, bishop 
of Exeter, mid aJ'tci the Restoration in November 1660 
was appointed to tho same diocese. Between 1642, 
the date of his first printed work, and 1GG0 he published 
some thirteen or more books, of which number, however, 
only one appeared prior to tho execution of tho king. Soon 
after Ills appointment to tho see of Exeter, he privatoly laid 
claim to tho authorship of tho Eihon Basilihe, a work com- 
monly attributed at the time to Charles I. This claim 
Caution put forth in a correspondence with tho Lord 
Chancellor Hydo, earl of Clarendon, and the earl of Bristol, 
from 21st December 1660 to 31st March 1662. Tho letters 
of Gaudou among them, have been published in Dr Maty’s 
Review in 1782, and again in the Appendix to vol. iii of 
the Clarendon Papers. In tho year 1693 a Mr Arthur 
North of London, who had married a sister of Dr Gauden’s 
daughter-in-law, published a scries of lottors which ho had 
found among his sister-in-law’s papers, and which added 
materially to tho strength of the bishop’s claim. They 
consisted of tho other side of the correspondence referred to 
above, viz., a letter from Secretary Sir Edward Nicholas to 
Gaudon in J anuary 1660-1, two from the bishop to Chancellor 
Hyde in December 1661 and tlio duke of York in January 
1661-2, and one from Hyde to the bishop in March 1661-2. 
Those lottors, however, have been regarded with consider- 
able suspicion by lute writers on the subject, and have even 
been pronounced to be forgeries by some, who have pointed 
out that tho two letters written by Gaudeu himself to 
Clarendon and the duke of York were found m the bishop’s 
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house, not among the papers of the persons to whom they 
were directed. The letter also from Clarendon to Gauden, 
though written nine months after his obtaining his eaildom, 
is signed Edward Hyde, a blundering anachronism which 
points to the unskilful baud of a forger. The whole ques- 
tion of the claims of Charles I. and Dr Gauden was dis- 
cussed at great length and with considerable ability and 
ingenuity from 1824 to 1829 by Dr Christopher Words- 
worth, master of Trinity College, Cambridge, on behalf of 
the king, and the Rev. H. J. Todd on the side of Dr Gauden. 
Fresh evidence, however, has lately turned up in the shape 
of letters and papers of Charles II and Ms ministers, 
written soon after the execution of the king, which go far 
to invalidate if not entirely destroy the claim of Dr Gauden, 
auc\ prove that those persons to whom he most confidently 
appealed in support of liis pretensions were the strongest 
upholders of the king’s authorship at the time immediately 
subsequent to the appearance of the work. In 1662, on 
the death of Brian Duppa, bishop of Winchester, Dr 
Gauden applied to be translated from Exeter to that see, 
but bis claims were set aside m favour of George Morley, 
bishop of Worcester, and the vacancy thus created was filled 
by the bishop of Exeter. He only lived four months after 
this last promotion, and dying on 20th September 1662, 
was buried in Worcester Cathedral. His will is preserved 
in the Prerogative Office of Canterbury. 

He left a widow, the daughter of Sir William Russell of 
Chippenham, who after her husband’s death wrote a letter 
to lier son John on the subject of the king’s book, and 
enclosed in it a narrative of the whole claim. This was 
published with the correspondence mentioned above by Mr 
North iu 1693. She also erected a monument to the 
bishop’s memory iu Worcester Cathedral, representing him 
with the Eilon Basilihe in liis hand. 

G AUDICH AU D -BE AUPRlS, Charles (1789-1854), a 
French botanist, was born at Angoulcme, September 4, 
1789. He studied pharmacy first m the shop of a brother- 
in-law at Cognac, and then under Professor Robiquet at 
Paris, where from Dcsfontamos and L O. Richard he 
acquired a knowledge of botany. In April 1810 be was 
appointed dispenser m the military marine, and from July 
1811 to the end of 1814 ho served at Antwerp. In 
September 1817 bo joined the corvette “Urania,” as phar- 
maceutical botanist to the circumpolar expedition com- 
manded by Do Fxeycinet (soe vol. ix. p. 777). The wreck 
of tho vessel on the Falkland Isles, at the close of the year 
1819, deprived him of more than half the botanical collec- 
tions he had made in various parts of the world. In 
1830-33 he visited Obili, Peru, and Brazil, and in 1836— 
37 he acted as botanist to “La Benito” during its circum- 
navigation of tho globe. His theory accounting for the 
growth of plants by the supposed coalescence of elementary 
“ pliytons ” involved him, during the latter years of his life, 
in much controversy with his fellow-botanists, more espe- 
cially M. de Mirbel. Ho died January 16, 1854. 

Besides liis Jlolanique du Voyage autour dn Monde, execute 
•pendant lea Amices 1836-183 7, i vols fol , with plates, winch 
included several previous works, Gaudieliaud-Beirapre wrote 
“ Lotties sur l’Organograpliio ct la Physiologic,” Arch, de 
Botaniquc, ii., 1833 ; “ liecherehes generates sur 1’Orgn.nogiaplne,” 
&c (pmo essay, 1835), Mini, de VAcadimic dcs Sciences, _ t. vni , 
and kindred treatises, besides memoirs on the potato-blight, the 
multiplication of bulbous plants, the increase in diameter of dicoty- 
ledonous vegetables, and other subjects ; and Refutation de toutes 
lea Objections centre les nouveaux Principles Physiologiqucs, 1852. 
See Biographic Univcrscllc, t. xvi., 1856. 

GAUERMANN, Friedrich (1807-1862), an Austrian 
painter, son of the landscape painter Jacob Gauerraann 
(1773-1843), was born at Wiesenbach near Guteristeuq in 
Lower Austria, 20th September 1807. It was the intention 
of his father that he should devote himself to agriculture, 
but the example of an elder brother, who, however, died 
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early, fostered his inclination towards art, and though ho 
had enjoyed no special instruction his first attempts at 
copying nature were so successful that his father was 
persuaded to permit him to choose a profession which 
seemed so much to accord with his natural bent. Under 
his father’s direction he began studios in landscape, and he 
also diligently copied the works of the chief masters in 
animal painting which were contained in the academy and 
court library of Vicuna. In the summer ho made art tours 
iu the districts of Styria, Tyrol, and Salzburg. Two animal 
pieces which he exhibited at the Vienna Exhibition of 1824 
were regarded as remarkable productions for Iiis years, and 
led to his receiving commissions in 1825 and 1826 from 
Prince Metternich and Caraman; the French ambassador. 
His reputation was greatly iucrcased by his picture The 
Storm, exhibited iu 1829, and from that time his works 
were much sought after and obtained correspondingly high 
prices. His Field Labourer was regarded by many as the 
most noteworthy picture in the Vienna exhibition of 1834, 
and his numerous animal pieces havo entitlod him to a placo 
iu the first rank of painters of that class of subjects. The 
peculiarity of his pictures is the representation of human 
and animal figures in connexion with appropriate landscapes 
and in characteristic situations so as to manifest nature as 
a living whole, and he particularly excels iu depicting the 
free life of animals in wild mountain scenery. Along with 
great mastery of the technicalities of his art, his works 
exhibit patient and keen observation, freo and correct hand- 
ling of details, and bold and clear colouring, lie died at 
Vienna, 7th July 1862. Many of Ius pictures have been 
engraved, and after his death a selection of fifly-tliroo of his 
works was prepared for this purpose hy the Austrian ICiind- 
verein (Art Union). 

GAUGE, in the mechanical arts, is the name applied 
to a great vadofcy of instruments, of which the object 
may bo broadly statod to bo tha affording of in- 
creased facilities for comparing any two dimensions or 
distances. Wherever it is necessary for this to be dono 
with a degree of accuracy unattainable by such moans as 
tho ordinary measuring rulo affords, or for tho samo 
dimensions to bo frequently measured with a maximum 
of speotl and certainty, tliero will tho hand-craftsman at 
onco avail himself of some form of gaugo. At the present 
day a duo appreciation of tho value of gauges is of growing 
importance to tlio mechanician, since they enable him greatly 
to improve tho “ fit ” of tho several portions of liis machinery, 
whilst at the same time the labour expended in titling is 
materially reduced. Indeed tho system of making all 
similar parts “ to gauge,” so that in any number of machines 
they are interchangeable, is now effecting more than any 
other Binglo cause for the improvement and cheapen- 
ing of mechanical substitutes for manual labour. 

The gauges which come within tho provinco of this 
article differ in two main particulars, according as tlioy 
refer the measurements which can bo mado by them to 
some definite and established standard of length, or take 
cognizance only of an arbitrary or haphazard one. Tho 
obvious advantago of being able to record, and at any time 
again obtain with certainty, the thickness of a plate of metal, 
or any other gauged dimension, would have led one to sup- 
poso that for all oxcopfc moro temporary purposes tho gauges 
used would invariably bo of tho first kind — Standard 
Gauges, as wo shall distinguish thorn. But tho fact is un- 
happily far otherwise, at least as regards tho important 
manufactures of sheet metal and wiro (which cannot bo easily 
measured without some form of gauge), the result being that 
tho thickness and diameters of those are expressed by vari- 
ous complicated and irregular scries of numbers and letters, 
which have no reference either to each other or to any 
standard system of measurement. Of those arbitrary 
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series the B.W.G. or Birmingham Wire Gaugo may be 
taken as the type. The largest size of which it takes 
account is known as Ho. 0000, after which come 000, 00, 
0, and then the numerals from 1 to 30, which last is the 
smallest size. It is frequently used for ganging the thick- 
ness of sheet metal as well as for wire, in spite of the ex- 
istence of the Birmingham Plate Gauge, which has an 
equally arbitrary series of its own, consisting of tho same 
numbers (from 1 to 36) used in the reverse manner, the 
low numbers being the small sizes. Other arbitrary wire 
gauges also tend to add to the general confusion, amongst 
which may be mentioned the Lancashire Gauge, which lakes 
an alphabet and a half, in addition to tho numerals up to 80, 
for expressing the sizes of steel wire which are referred to 
it, but which nevertheless does not apply to “ music wire,” 
or “ needle-wire,” or sundry other special kinds of ware, 
which are favoured with separate gauges of their own. 
Of late years careful comparisons havo more than once been 
independently made with a view to ascertaining the standard 
value of these incongruous systems, but the discrepancies 
in the results only prove what might have been predicted, 
viz., that errors havo crept in, and that those which profess 
to be alike differ amongst themselves, whilst tliero exists 
no satisfactory means of rectifying these errors. Their 
gradual and entire abolition therefore seems to be the only 
chance of real improvement, and it is earnestly to bo 
hoped that the Standard Gauge originally suggested by 
Sir J. Whitworth, which is now largely employed, may soon 
entirely supersede them. In this system the sizes are 
directly referred to tho English imperial standard of length, 
each being expressed by tho number of thousandth parts 
of an inch which it contains. Thus No. 36 wiro means 
wiro -036 of an inch in diameter. Under the old systems 
this might havo been either No. 20, No. 62, No. 3, or 
No. 18. 

Examples of some of the usual forms of gauges are given 
below. For wiro the simplest gaugo consists of a steel plate 
with a series of holes drilled through it, each hole being 
numbered according to the scries to which tho gauge re- 
fers. By moans of the Notched Gaugo (Jig. 1) sheet mofcal 
can bo gauged by a similar mode of obtaining a more or 
less accurate fit. Rough gauges on tho same principle are 
constantly employed also in workshop practice for compar- 
ing together internal or external diameters, Ac. ; uud 
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they servo the purpose well enough so long as tho object is 
a mere comparison, without talcing account of tho amount 
of any minute difference which may exist. When a measure- 
ment of such differences is required, or direct reference 
to a standard system, recourse must be had to some 
form of gauge provided with means for enlarging them 
sufficiently to be readily recognizable. Sliding or Calliper 
Gauges, such as fig. 3, fulfil this requirement by having 
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the graduated scale affixed to one of their arms and a 
vernier in connexion with tlie other. A Y-gauge, which, 
instead of a senes of notches round its edge, has only one 
long tapering notch, by the graduations of which the 
diameter of any wire that will enter it can be read off, is 
simple and tolerably efficient. So also is the hundred 
arrangement (fig. 5), in which a wire or plate can be 
inserted between a fixed pm and the edge of a revolving 
cam with graduated face. But perhaps on the whole the 
best and handiest form is the Micrometer Gauge (fig. 2), 
which, by means of a micrometer screw with a divided head, 
measures to the one-thousandth part of an inch, and m 
careful hands can render visible even smaller fractions. 
Gauges consisting of two arms jointed together like pincers 
are also used in certain trades, minute differences in the 
width of the jaws being magnified and rendered visible on 
a graduated arc at the opposite ends of the arms. 

For special purposes gauges of many other forms are 
employed, some of which are of much greater delicacy, but 
these cannot be described here. The only others which 
remain to be mentioned are those of which the Plug and 
Collar Gauges (fig. 4) are the type, sets of which are now 
to be found m almost all mechanical workshops where the 
value of standard dimensions is recognized. Each gives 
only the one external or internal dimension for which it is 
made, hut it gives that with the highest attainable accuracy, 
so that by carefully preserving a comparatively small num- 
ber of these for reference, and using them in conjunction 
with measuring machines, the most minute differences can 
bo measured and noted in terms- of the standard, so that 
oxact sizes can at any future time be again obtained with- 
out appreciable error. (a p. b. s.) 

GAiTHATI, a town m ILlmnip district, Assam, the chief 
town of the province, situated on the left or south bank 
of the Brahmaputra, lat. 26° 11' 18" N., long. 91° 47' 26" 
E. GauMli, which is the most populous town in the 
Brahmaputra valley, was the seat of the Biitish administra- 
tion of Assam up to 1874, when the headquarters were 
romovotl to Shillong in the KliAsi hills, 67 miles distant, 
with which it is connected by an excellent cart road. 
GauhiUa is an important centro of river trade, and the 
largost seat of commerce in Assam A regiment of native 
infantry is permanently cantonod there. Two much fre- 
quented places of Hindu pilgrimage aro situated in the 
immediate vicinity, the temple of Kdmdldiyd on a hill 2 
miles west of the town, and the rocky island of UmAndnda 
in the mid-channel of tlio Brahmaputra. Population 
(1872), 11,492, municipal rovonuo, £ 2727 . 

GAUL, the name given by the Bomans to the country 
lying between tlio Rhino and the Pyrenees. When the 
Greeks first became acquainted with the south-west of 
Europe thoy applied to tlio whole of it, in a somewhat vaguo 
sense, the term Coltico (?} KcAnur/), calling its inhabitants 
Celts (KcXtol). Later wo find Galatia (TaXarta) and Gallia 
(FaAAla), with tlio corresponding Galali (PaAdroi) and Galli 
( PdAAoi), usod as nearly synonymous with tho earlier name. 
The shorter of those two forms the Bomans adopted ; and 
in tho opening chapter of Caesar's well-known Commentaries, 
wo have our first definite account of the limits of tho 
country and its divisions, as then understood. According 
to this authority, Gaul was in his day divided among three 
peoples, more or loss distinct from ono another, the Aquitani, 
tlio Gauls, who called thiSnselvos Colts, and the Belgoe. 
Tho first of these extendod from the Pyrenees to the 
Garanina (Garonne) ; the second from that river to the 
Scquana (Seine) and its chief tributary the Matrona (Marne), 
reaching eastward presumably as far as the Bhenus (Rhine); 
and the third from this bounding line to tho mouth of tho 
last-named rivor, thus bordering on tho Germans, By im- 
plication Caesar recognizes a fourth division, the Provincia, 
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lying to the south in the basin of the Rhodanus (Rhone) 
and stretching westwards as far as Tolosa (Toulouse) in 
the basin of the Garonne— a portion of Gaul that had been 
subdued and made a Boman province about fifty years 
before Caesar entered on his career of conquest there. By 
far the greater part of the country was a plain, watered 
by numerous rivers, the chief of which have alieady been 
mentioned, with the exception of its great cential stream, 
the Liger or Ligeris (Loire). Its principal mountain ranges 
were Cebenna or Gehenna (Cevennes) m the south, and 
Jura, with its continuation Yosegus or Yogesus (Yosges), in 
the east. The tribes inhabiting Gaul m Ctesar’s time, and 
belonging to one or other of the three races distinguished 
by him, were numerous. Prominent among them, and 
dwelling in the division occupied by the Celts, were the 
Helvetii, the Sequam, and the fffdui, in the basins of the 
Bhodanus and its tributary the Arar (Sa6ne), who, he says, 
were reckoned the three most powerful nations m all Gaul , 
the Arverni m the mountains of Cebenna; theSenones and 
Carnutes in the basin of the Liger j the Yeneti and other 
Armoncan tribes between the mouths of the Liger and 
Sequana. The Nervii, Bellovaci, Suessiones, Remi, Mormi, 
Menapii, and Aduatici were Belgic tribes, the Taibelli 
and others were Aquitani , while the Allobroges inhabited 
the north of the Provincia, having been conqueied m 
121 B.C. 

The ethnological relations of Caesar’s three great Gallic 
races have given rise to much discussion. Greek writers, 
who, in consequence of the planting of the colony of 
Massilia (Marseilles) on its southern coast at so early a 
period as 600 u.o., had gained some knowledge of Gaul 
before the Bomans, speak of its inhabitants as Ligurians 
and it is certain that a people of this name occupied 
at ono time the coast-hne of Europe from the western 
slopes of the maritime Alps to the Bbone. By many 
these Liguriatis are regarded as having once spread them- 
selves over a much wider area, peopling extensive tracts 
of Europe as well as Northern Africa. Subsequently, 
another race, coming probably across the Pyrenees from 
Spam, subdued south-western Gaul and ruled as far north 
as the Garonne — tho Basques of the two slopes of these 
mountains remaining to our own day their lineal represen 
fcatives. Later still, blit at a date which history does no! 
venture to fix, one of those great waves of population thal 
are believed to have rolled in succession from east to wesl 
brought into northern and central Gaul, it may be at ar 
interval of centuries, the two great branches of the Celtic 
race, tho Gadhelic or Gaelic and the Cymric — the one re 
presented in Britain by the Irish and Scottish Highlanders 
the other by the Welsh. Beading Cmsar’s brief statements 
by the light thus afforded, ethnologists now generally hole 
that his Aquitani were Iberians, largely intermingled with 
intrusive Gauls ; that his Gauls belonged to the Gaelic 
division of the Celtic race, and his Belgm to the Cymric 
(both of them, however, being affected by the presence ol 
races whoso territory they had overrun, and the latter bj 
the addition of a German element derived from their prox 
imity to the Bhine); and that the natives of the Provineii 
were Ligurians, with so largo an intermixture of Celts as tc 
mako the latter the dominant race. Neither the Greeh 
colony of Massilia, nor those colonies sent out by it,' can be 
supposed to have seriously affected the Gaulish nation from 
the point of view we are now discussing. It was in e 
different manner, as a civilizing agency, that they made 
their presence felt. 

Such, it would , appear, was Gaul ethnologically when 
made a part of the Boman empire by Julius Csesar shortly 
before the commencement of the Christian era; and, as has 
often been remarked, such in the main it is still. Some 
recent scientific inquirers find grounds, however, for con- 
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eluding that the opinion, so prevalent not only in England 
but in France itself, that the physical and mental character- 
istics of the modern Frenchman are chiefly derived fiom the 
ancient Gauls, is only in part well founded. The Gauls, 
they say, like the Homans after them, were strong enough 
to impose their language on a race or races they had sub- 
jugated ; but in the attempt to absorb them they themselves 
have suffered and continue to suffer so much that the day 
may yet come when the older race will all but regain its 
superiority. Slowly but surely, according to the researches 
of M. Rogefc, Baron de Bolloguet, the blue-eyed, fair-haued, 
long-headed Celt has for many generations been giving place 
throughout France, in a diiection proceeding from south to 
north, to a more ancient, dark-eyed, black-haired, round- 
headed man — a similar phenomenon being also noticeable 
among the Germans. 

Noi thorn Italy, in consequence of an intrusion of Gauls 
at some early date, received from the Romans fcho name of 
Gallia Cisalpiua or Citerior, to distinguish it from Gaul 
piopcr, called also Gallia Transnlpina or Ulterior. After- 
waids when the Roman element gaiued the upper baud, 
T ogata wns sometimes substituted for Cisalpina, while in 
contradistinction, Gallia Braccata was applied to the Pro- 
vmcia from tho braccue or trousers worn by the natives, and 
Gallia Oomata to the rest of fcho country, from tho inhabi- 
tants wcaiing their hair long. The Gaulish emigrations 
into Spain oil fcho one baud, and into Britain on tho other, 
scarcely come under tho present article ; still less can wc 
refer hero to the inroads of that restless race into various 
parts of eastern Europe and western Asia. But it may 
be remarked in passing that so extensive woro the con- 
quests ot' tho Gauls that, in the beginning of the tlmd 
century before our era, tlioir ompito, if much less com- 
pact, was scarcoly loss extensive than that of llomo m her 
palmiest days, 

For some time after tho death of Caesar littlo attention 
could bo paid to Gaul by tho ruling powers at Rome ; but 
in 27 bo. Augustus, now master of the Roman world, took 
measures to Romanize it thoroughly. The old division into 
four provinces was retained, and made subservient to ad- 
ministrative purposes, Tho Proviuoui, however, received 
the name of Gallia Farbonnousis, from tho Roman town 
of Narbo (Narbonnc) ; tho boundaries of Aquilania were 
oxtondod to tho Ligor ; what remained of Gsesar’s Gauls 
woro constituted the province of Gallia Lugdmiciisis, bo 
named from its capital, tho now settlement of Lugdunum 
(Lyons) ; and the northern division was callod Gallia Bolgica. 
This arrangement remained nearly unchanged till tho 4lh 
century, when the four provinces woro broken tip into 
seventeen, each with a capital and a number of other towns 
of more or loss importance, tlm names of which may bo 
found in tho larger geographical and historical works 
that treat of tho period. While an integral part of tho 
Roman empire Gaul oftou played no moan part m tlm con- 
tests that took place for tho imperial purple ; and it was 
during one of these that Claudius Civilis, a Romanized 
Gaul, made a gallant attempt to achieve Llm independence 
of his country. His efforts, however, were not supported 
by tho mass of tho people, and the movement was crushed 
by Vespasian. Perhaps tho most noteworthy event of those 
centuries was tho insnrrontion of the Bagaudai or peasant 
banditti, in tho reign of Diocletian. Ruined and driven 
to despair by tho exactions of the imperial treasury, mon 
scoured the country in marauding hands, plundering whole- 
sale. Though tho revolt was suppressed, fcho lesson it ought 
to have taught Romo was unheeded, and thus the seeds of 
future troubles remained in tho soil, Xu tho declining days 
of the empire Gaul became a prey to tho Visigoths iu the 
south, the Burgundians in the east, and tho Franks iu the I 
north-east. When order had arisen out of the confusion 


that ensued, the country was found to have taken under a 
new name a still more conspicuous place in the political 
system of Europe. 

What is known of the ancient religion of the Gauls will 
be found under Drtjidism (vol vii. p. 477), and brief notices 
of their institutions and customs, as well as some particulars 
regarding the introduction of Christianity among them, are 
given in the article France (vol. ix. p 527). 

See Dom Martin, La Religion cles Gaulois, Pans, 1/27, 2 vols 
4to ; Felloutxer, Hist, dcs Ocltcs , Pans, 1771, 2 vols. 4- to ; JD. 
Scluepflinus, Vmdicico Celtica’, Stiashiug, 1754, 4 to , Amedeo 
Tlucny, Hist dcs Gaulois, Pans, 1828, 3 vols. 8vo , Ilcmi Martin, 
Hist, de Fiance, vol l, Pans, 8vo, Walckonaci, Gcm/i itplue An- 
cicnnc hi&tonquc et comparee dcs Ganlcs Cisalpine ct Tiansalpine, 
Pans, 1839, 3 vols. 8vo , Ulcert, Geographic do Gun hen wid 
Romo’, vol. u., pi u, ’Weimar, 1832, HolLjman, Keltcn and 
Genn alien, Heidelberg, 1855, 8vo, Article “Gallia” (by G Long), 
in Dr W Smith's Fictional y of Greek and Homan Geogntphy, vol. 
i., London, 1869, 8vo , lioget, Baron de Belloguet, Jithnoi/eiue 
Gaidoise, Pans, 1868-1875, 4 vols Svo , E Desjaulms, Geographic 
historique ct admmisti ative de la Gentle Romanic, Pans, 1877, 4 
vols. Svo. (J. M*D ) 

GAUNT, John of. See Lancaster, Duke of 

GAUR, ox', more commonly, Gour, the name of a medi- 
aeval city in Bengal, of which the scattered relies cover a 
largo area in the district of Malda, commencing not far 
south of the modern civil station of that namo. 

The name Gain- is a form of the ancient Gainja (moaning 
the countiy “of sugar”), a term which was applied to a 
largo pait of modem Bengal, and specifically to that part in 
which theso remains lio We have tho names of dynasties, 
ancl partial lists of the kings of those dynasties, which boro 
the title of Guureshura, lord of Gaur, or Gauda, befoio tho 
first Mahometan invasion. Tho last of these dynasties, 
that of the Bonus, or of tho Yaidyas, superseded its pro 
docesBOi, tlio dynasty of tho lYilas, about tho middle of tho 
11th contury. Tho most eminent of this dynasty, by namo 
Lakshmannsona, who flourished at the end of the century, 
is alleged in inscriptions to have extended his conquests to 
Ktinauj (in tho Pooh), to Nopaul, and to the shores of 
Orissa; and this king is said by tradition to lmvc founded 
the royal city in Gauda which in later days reverted to a 
form of this ancient namo (Gaur), but which tlm founder 
callod after liis own name Lak&Innanai'uii, or us it Bounded 
in tho popular speech Lukhmnti, Tho fifth from this king, 
according to Lassen’s (more or less imperfect) list., LnLsh- 
miiniyu (/:. 1160-111)8), transferred the royal residence to 
Navudvfpa, hod. Nadiya (on tho Hoogly river TO miles 
above Ualeulta), possibly from apprehension of tho rising 
tide of tho Mahometan power; but hero it overtook him. 
Nadiya was taken about 1198-99 (tho precise dato is dis 
puled) by Muhoimucd Baklitiyilv Klulji, the general of the 
slave king KulbmUUn Aihuk of Delhi, who became esta- 
blished as governor of Bengal, and fixed his capital at 
Lalchnaoti, Hero ho and his captains are said to have 
founded mosques, colleges, and monasteries. Luklmnoli 
continued for tho most part to bo Llm seat of tlm rulers wlm 
governed Bengal and Behar, sometimes as confessed dele- 
gates of tho Polhi sovereigns, sometimes us practically 
independent Lings, during the next 140 yeius. From 
about tho year 1068, with the waning power of tho Delhi 
dynasties, tlm kingdom of Bengal acquired a substantive 
independence which it retained for more than two centuries. 
One of the earliest of the kings during this period, by name 
HiyAs (Elias) Hh/ili, whose descendants reigned in Bengal 
with brief interruptions for nearly 150 years, transferred 
the seal of government t> Paudua (c, 1350), a place about 
16 miles N. by E, of Gaur, and to the neighbouring fortress 
of Kkd.ila, a place often named iu Mahometan notices of 
tlm history of Bengal down to tho 10th century. At 
l’amlua several kings in succession built mosques and 
shrines, which htill exhibit architecture of an importance 
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unusual in Bengal proper. After some occasional oscilla- 
tion the residence was again (c. 1446) transferred to Gaur, 
by which, name the city is generally known thenceforward, 
that of Lakhnaoti disappearing from history. The 24th 
and last of those whom history recognizes as independent 
kings of Bengal was Mahmud ShAh (1533-4 to 1538-9). In 
his time the city more than once changed hands, during the 
struggles between the Afghan Slier ShAh and the (so-called) 

“ Great Moghul” Humayiin, sou of BAber; and on one occa- 
sion (1537-8), when Sher ShAh was operating against Gaur, 
we first hear of the Portuguese in the inner waters of Bengal. 
A party of that nation, who had been sent with presents to 
the court of Gaur, had been detained as prisoners by the 
suspicious Mahmiid. But in the straits arising during his 
resistance to Sher ShAh, the Frank prisoners were able to • 
render him good service. 

Mahmiid was followed by several PathAn adventurers, who 
temporarily held the provinces of the delta with more or 
less assertion of royal authority. One of these, SuleimAn 
IvirAnf (1564-5), abandoned Gaur for Tanda, a place some- 
what nearer the Ganges. It is mentioned by Ralph Fitch, 
the earliest of English travellers in India, who calls it 
“ Tanda in the land of Gouren,” standing a league from the 
Ganges. Mu’ufm IChAu, KhAnkhAnAu, a general of Akbar’s, 
when reducing these provinces in 1575, was attracted by 
the old site, and resolved to re-adopt it as the seat of local 
government, But a great pestilence (probably cholera) 
broke out at Gaur, and swept away thousands, the general- 
in-chief being himself among the victims. On his death 
the deprived PatliAu prince, DAild, set up his standard 
again. But he was defeated by the forces of Akbar in a 
battle at Rajmalil, and taken prisoner. After him no other 
assumed the style of king of Bengal. Tanda continued for 
a short time to be the residence of the governors under the 
“ Great Moghuls,” but this was transferred successively to 
Rajmalil and Dacca, in repeated alternation, and finally to 
Moorshodabad. Gaur cannot have been entirely deserted, 
for the Hawaii ShiijA-uddfn, who governed Bengal 1725- 
1739, built a new gate to the citadel. But in history Gaur 
is no longer heard of, till its«extensive remains attracted the 
curiosity of the Euglisli, — the more readily as the northern 
end of the site approaches within 4 miles of the important 
factory that was known as English Bazar (among the 
natives as AngrozAbAd), which is said to have been built of 
bricks from the ruins, and which is now the nucleus of the 
civil station of Malda. 

The first specific notice of the city of Gaur, from actual 
knowledge, is contained in the Persian history called 
Tala qdt-i-J\ T ds iri, which lias been partially translated in 
Elliot’s History of India (ed. by Dowson), and is in course 
of complete translation by Major II. G. Raverty. The 
author, MinhAj-i-SarAj, visited Lakhnaoti in 1243, but the 
only particular regarding the city that he mentions is 
that GhiyAs-uddhi ’Iwaz, the fourth Mahometan ruler of 
Lakhnaoti (who called himself sultan, and according to 
this writer, struck coin iu his own name), besides found- 
ing mosques, <&c., carried embanked roads across the low 
country east and west of the city for a space of ten days’ 
journey. These works in part still exist. “Radiating 
north, south, and east of the city, .... embankments are 
to be traced running through the suburbs, and extending in 
oertain directions for 30 or 40 miles” (Ravenshaw, p. 3). 

The extent of ground over which the remains of Gaur 
are spread is astonishing ; and a large part of it would 
appear to be still, as when described a century ago, covered 
with dense wood or with rank jungle of grass and reeds, 
though in later years cultivation has somewhat extended 
over the site. What may be called the site of Gaur proper 
is a space of an oblong form, extending from north to south 
7J miles, with a breadth varying from 1| to 2 miles, This 


area is washed on one of its long sides (the western) by a 
stream called the Bhagirathi, which undoubtedly occupies 
a former bed of the Ganges (not to be confounded with the 
Bhagirathi further south, contributing to form the Hoogly 
on which Calcutta stands). Roughly parallel to the eastern 
side, but at a distance varying from 2 to 6 miles, runs the 
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river MahAnanda, whilst extensive swamps and sheets of 
water are interposed between this river and the city. The 
extensive area of which we speak has been defended on 
north, west, 1 and south, by a rampart and ditch, whilst ou 
the east side there is a double embankment of great size, 
with two ditches of immense width, and in some parts three. 
It is not quite clear from the descriptions in what degree 
these latter great works were intended respectively for 
defence or for protection from floods ; but the latter 
must have been the main purpose. The Ain-i-Akbari (c. 
1590) alludes to the fact that “ if the earthen embankment 
broke, the town was under water.” The position of the 
city, midway between two rivers of deltaic character, is low, 
and any rise in those rivers would raise the level of the 
marshes. Still the mass of these banks, as much as 200 
feet thick at base, and 4-0 feet in height, is greater than any 
present exposure to flood seems sufficient to explain. It 
has sometimes been supposed that the Ganges, since the 
foundation of Gaur, has flowed to the eastward, in what is 
now the bed of the MahAnanda. If this were so, the 
massive character of the embankments would be more 
intelligible. It would appear, however, that the positive 
testimony to this circumstance, which was at one time sup- 
posed to exist, depended on a mistaken reading of the pass- 
age, referred to above, of the Tabaq&t-i-N&dr'i. 

i This was so according to Buchanan j hut Mr Ravenshaw says 
“ the western face is now open, and probably always was so, having 
been well protected by the Ganges .... which ran under its walls. 
The plans all show an embanhwnt on this side, and Creighton gives a 
section of it, 30 feet high. 
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These great embankments have been originally faced 
throughout with masonry, whilst the crest shows numerous 
traces of edifices ; but the whole of the earthworks are now 
overgrown with dense jungle. The Ganges now flows at a 
distance varying between 5 and 12 miles to the west of the 
enclosed aiea of the city, but there seems to be no doubt 
than in the earlier centuries of its occupation the great 
river washed its western wall, where now the Bliagirathi 
flows. 

On this side, near the southern end, stood the citadel or 
royal fortress, stretching for a mile along the river bank, 
and marked out by the remains of a huge rampart of 
irregular trace, 180 feet wide at the base, and once faced 
with masonry, with numerous circular bastions. Shapeless 
masses of uun fill the interior The palace itself formed 
a rectangular inner enclosure of 2100 feet by 750, girt by 
a splendid brick wall, 18 feet thick at bottom, 8} feet 
thick at top, and 13 loot in hoight. To the northward tho 
wostorn embankment is prolonged far beyond the northern 
limit of the city, and about 3 miles north of tho latter 
we encounter a vast line of earthwork stretching from the 
prolongation just mentioned, m an irregular curve eastward 
and then south-eastward to the vicinity of tho Malntnanda 
river, in all for more than 6 milos. This also was probably 
intended chiefly as a defence against inundation of the 
suburbs. A lingo excrescence protruding from the line, and 
overgrown with forest trees, encloses an area of noarly a 
square mile, which tradition points out as tho palace of one 
of the Sena kings. Still north of this, and extending to tho 
banks of tho Kalindri river, somo 3 miles further, aro found 
tracos of ancient Hindu buildings. 

Turning again to tho southern extremity of Gaur, for G 
or 7 miles to the south of the city them seems to have ex- 
tended, still uuclor tho protection of a western embankment, 
a continuous chain of suburbs. In tho northern portion, at 
least, of these, “prostrate domes, mingled with carved lintels 
and innumerable bricks, aro soon lying in confusion on all 
sides, and show how donso has been tho population” 
(Ravonsluivv, p. 2(1), Thus from north to south, tho whole 
extent of ground bearing indications of urban occupancy is 
hardly loss than 2D milos. Wo may, however, foci confident 
that, as iu tho case of Delhi, these traces comprehend a 
space within which tho royal city occupied various localitien 
in various ages. Traditions, collected by Dr Francis 
Buchanan, placed tho rosidonco of the older Sena kings on 
the situs at the extreme north near tho Kalindri. Tho 
southern part of tho fortifiod aroa of Claur, with tho citadol 
and palace, was evidently, as wo shall see from tho dates of 
the buildings, tho scat of tho lator kings who immediately 
preceded the absorption of Bengal into tho Moghul empire 
in the last half of tho IGlh century. The exact side occu- 
pied by Maliommcd Bakhiiytlr Khilji and his successors 
does not seem to have boon determined. 

Throughout tho interior length of Claur run embanked 
roads, whilst the whole area is thickly dottod with excavated 
tanks of all si«os, up to the great My/ur Ditjhl (or “ Ocean 
Tunic ”), a rectangular shoot of water measuring little short 
of a mile by half a mile. This vast work is probably to bo 
referred to the Hindu ago. Tho funner existence of six 
ghauts of masonry can bo traced on its banks, which aro 
densely wooded to tho water’s edge. Numerous excavated 
channels also run in every direction, tho earth from which 
appoare to have served to raise tho inhabited surface. Tho 
remaining buildings of importance arc scattered at wide 
intervals over Urn area, blit the soil is throughout covered 
with fragments of brick, ike., in a manner which leaves no 
doubt of tho former density of population. But ( laur Iioh 
repeatedly been a quarry of building material, The old 
hakhuiwili was robbed to build the mediaeval capital of 
DaudU'i, and the later (laur probably to build Ltajiuulil, 
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whilst in more recent times their brick and stone were 
transported as merchandise to Maid a, Moorshedabad, 
Hoogly, Bungpore, and even (as regards the more valuable 
kinds of stone) to Calcutta. In the revenue returns of 
Bengal, at the time of its transfer to the Company, there 
was an entry of an annual levy of 8000 rupees, as “ Gaur 
brick royalty,” from landholders in the neighbourhood of 
Gaur who had the exclusive right of dismantling its remains. 
The bucks of Gaur, Retmeli says, are of extraordinary 
solidity of texture and sharpness of edge. The facilities 
which the site affords for water carriage during the ramy 
season gieatly aided this systematic spoliation. That no 
Hindu buildings remain from the earlier cities is probably 
to be accounted for by tins process of destruction. 

Wo have quoted a Mahometan visitor to Gaur in the 
middle of the 1 3th century. The next such mention per- 
haps occurs in tho travels of the Venetian Nicolo Conti, who 
somewhat early in the 14th century ascended tho Ganges 
15 days’ voyage to a city of great size and wealth called 
Cernove. On both banks of the at ream were most charming 
villas, and plantations, and gardens. The name looks liko 
iS Vuihr-i-nao, which wo know from coins to have boon tho 
name of a royal city of Bengal about 1380-85, and which 
Mr Ed. Thomas believes to havo been merely that given 
to one of tho re-foundations of Gaur. A more detailed 
and certain account is given by Do Barros, when describ- 
ing the adventures of tho Portuguese paity in 1537-38, 
to which allusion has boon made above (doc. iv. liv. ix. 
cap. i.): — 

“Tho chief city of (bis kingdom (of Bcng.tlu) is lulled I'ouro. 
Uis.siln«iciloutli(MVftk‘iHof tho (hinges, iiml is .said lo ho tin no 
of our leagues m length, uiul (o contain ‘200,000 nilinluhiiils, 1 On 
tho one side it has tlw liver for its defence, and on the landward 
faces a ivall of stone and hmo <>! gioat height, besides having, 
where the liver comes not, a great ditch lull of valor, m which 
great boats cun .swim. Tho streets are broad urnl fdmigld, and the 
main streets have trees planted m rows along the walls, to guts 
shade to the passengers. Anil the population is so great, ami the 
si loots so thronged with theeimiKiuiso. and tratlic ol'peopln, especially 
of such as coma to present themselves at the Mug’s court, that they 
cannot force their way past one another, mid thus such as Imp to 
fall among (he horsemen, oi among llio elephants which are ridden 
by the lords and noblemen, are often lulled on the spot, imd 
crushed under tho feel of those beasts. A great part of the houses 
of this city are stately anil well wrought buildings.” 

The earliest detailed notico of the ruins that wo lu*ur of is a 
MS. one, by Mr Reuben Burrows, tho mathematician (1787), 
which is quoted by tho editor of Creighton’s drawings as 
being in tho India Library. Donnell gives some account 
of tho ruins in liis Monioit' of a Map oj llindndun (1788), 
and tho plan of them is roughly laid down, on a small scale, 
in his Bengal Atlas (No. 15). Mr Homy Creighton, w ho 
for many years managed an indigo factory among the ruins 
(178G-180G), made many drawings of them, with notes and 
a detailed map, on a largo scale. Dr Buchanan Htut.es that 
engravings from Creighton’s drawings had been puhlUiud 
by a Mr Moffat in Calcutta before the compilation of his 
own statistical work. Of this wo have seen no copy, ^ It 
is probably the same as “the sot of eight views of the ruins 
of (lour and Rajmclial,” which is advertised in tho 
(/uxtfe, Oth December 1738 (see Helen Karr’s 
vol. iii. p, 529). A work, however, was published in 
London in 1817, from tho materials left by Mr Creighton, 
called tho Jlurnn of (tour Ihmbcrf, ike.; and this contained 
the most accessible data on the subject till Mr Jiavonsliaw h 
work. There is in the India Ofiiee a MK. volume (1810) 
by Major William Fmneklm of tho Bengal army, containing 
notices of the remains and translations of a good many 

1 Ho in Do Barron, Lisbon edition of 17 77, vol, vHi, p. >lf>^, 
“du 7 i'Utmtiiil viyuihos.” But in tho English wbmi of Enriit} Hoiisit**. 
An'n Portuyumt byHlomu, (lfll)f»), i. p, 417, iipu-wige abridged (**•*«* 
Do Bnrrtw has “ms million nml two luuiilii‘ilthmisiuHlyifw»/iVA’ Tim 
last word is pvob.ddy a in is translation, but thv mill not sviu • ouftitU'd. 
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inscriptions. The MS. purports to have been accompanied 
by maps and’drawings, but these are not now forthcoming. 
Dr Francis Buchanan has described the remains, with his 
usual somewhat dry precision, in Ms statistical survey of 
northern Bengal and Behar, executed between 1809 and 
1816, but only published, with a title-page that bears the 
name of Montgomery Martin, and no reference to the real 
author, in 1838 (j Eastern Indict, &c., vol. ni pp. 68 sq ). 
Mr JamesFergusson has a short chapter, containing the only 
critical account of the architecture of Gaur, in Ms Eistory 
of Indian Architecture. Lastly, since the greater part of 
this article was compiled, there has been published a 
splendid volume [Gciur. its Ruins and Inscryptions , 4to) 
from the photographs and notes of the late J. A. Raven- 
shaw of the Bengal Civil Service. 

Before concluding we may indicate a few of the most 
notable remaining buildings. 

1 One of the most pleasing remains, as regards architectural 
design, is a minaret oi tower of stone and brick, standing imme- 
diately west of the citadel. It is 84 ieet in height and 21 m 
diameter at the base. Tor two-tlmds of the height the form is 
that of a 12-sided polygon, and above Uiat circular, the two foims 
being divided by a hold cornice. There is now no msoiiption 
attached, hut tradition assigns it to Firoz Shall, and a native lustoiy 
of Bengal compiled m the last centrny attributes it specifically to a 
Icing oi that name, who reigned 1488-1490. Mr Fergusson indeed 
considers the architecture to belong to an eailier penod ; and it is 
remarkable that the researches of Mr E. Thomas m corns, and of 
the late Mr Henry Bloclmiaiin m lapidary inscriptions, have 
recently established the existence of a King Shamsuddfn Eiroz, 
whoso coiuago at Laklmaoti shows his reign to have extended fiom 
1302tol318. Iftheworlc be leally due to this prince, it is by much 
the oldest building of importance now remaining at Gaur. But 
the point is veiy doubtful. 

2. The JDdkhil Iciriodm, or Gate of Entrance, is the northern 
gate of tho citadel. It is a noble structure, though entirely built 
of small bucks. The tunnel under the rampart is 112 feet long by 
14 wide, and the height of the areliway is 34 feet An inscuption 
copied by Francklm ascuhes the work to Barbak SMli, and the 
erection to 14GG The grandiose palace wall is believed to be of the 
same period 

3 The Latlantf), or the Tainted Mas] id, a quadrangular edifice 
in the southern pait of the city, cased inside and out with bricks 
beautifully enamelled m blue, green, and white. It is covered by 
one large dome The work is ascribed to 1470-1481. 

4. The Tanh-Pdm Masjul , or Mosque of the Weaver’s Quarter. 
This is now much dilapidated, hut Ravensliaw’s photograph 
indicates it to have been one of the most beautiful buildings m 
Gaur. The niched panels in carved bnckwoilc which adorn its 
piers are very rich and delicate It is also, if an inscription given 
bv Francklm be justly assigned to it, the woik of Yusuf Shall, 
1475-76. 

5. The Som Masjul, or Golden Mosque. Tins is probably tho 
most important structure lemaining at Gaur. It stands m the city 
to the noi th of the citadel, within a spacious court enclosed by a 
stone wall. The material is described as a dark grey stone, 
approaching to black, with sculpture in beautiful Sower-work 
Tho mosque measures 180 feet by 80, and the interior architecture 
consists of massive intersecting arcades, each intersection being 
coveied by a dome, of which domes there were 44 altogether. In 
spite of tho extraordinary solidity of the building it appears to have 
suffered greatly since Francklm described it m 1810, Tho dale is 
fixed by an inscription which existed in his time to 1525. 

6. Tombs of Shall Husain (d. 1521), and of Ins son. Fasrat Shah, 
the builder of Ho. 5 (d. 1533-34). Of the tombs themselves 
nothing remains, and their materials are said to have been earned 
to Fort William m the last century. In Creighton's time, though 
tho tomb of 1-Iusam Shah was already gone, there remained a 
beautiful edifice which had formed tho gateway of the enclosure, 
faced with hnck- work richly moulded, and glazed with blue and 
white. Of Shah Husain (reigned 1494-1521) Dr Bloobmann says, 
“ Whilst the names of oilier Bengal kings scarcely ever occur in 
legends, and remain even unrecognized in the geographical names of 
the country, the name of ‘ Husain Shah the Good.' is still 
remembered from the frontier of Orisa to the Brahmaputra ” (JProc, 
As. Soc. Bengal, 1873, p. 291). 

7. The mosque of the Qaclam Pastil, or Footstep of the Prophet, 
so named from a representation of Mahomet’s footmark in stone 
which was formerly enshrined there. The work of Hasrat Shdh, 
1530. 

We thus see that all the buildings, with the very doubtful 
exception of the minaret, go hack no further than the last half 
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of the 15th century. If the age of the architecture is dis- 
appointing, the better knowledge of details which we derive 
from Mr Ravenshaw’s hook enhances our appreciation of it. 
The buildings are in brick, in stone, and m both combined. 
Excepting the great gateways, they lack height enough for 
stateliness; the character is rather decorated solidity The 
facades generally present a series of pointed arches, with 
very massive piers between, which are sometimes compli- 
cated polygons, but more usually rectangular ; the mould- 
ings have little relief, but the surfaces are adorned with 
panels filled wi th beautiful “ embossed brick-work.” These 
seem to be rich floral patterns moulded in terra cotta, and 
probably finished with the chisel. The curvilinear roof, 
imitated from the use of the bamboo, of which Mr Fergussou 
speaks as an unpleasing characteristic of architecture in 
Bengal, is little seen m Gaur, — almost the only indication 
of it being a slight upward camber in the upper lines of the 
facade, in which the versed-sine is about ^th of the chord. 
In some of the buildings great brilliance has been produced 
by tho profuse use of encaustic tiles in bright colours. The 
art of making these exists now m India nowhere nearer 
than m Sind ; hut indeed the manufacture of terra cotta, 
or of ordinary brick of the superior character which Rennell 
attributes to Gaur, is equally a lost art in Bengal Where 
the facing is entirely of stone, as in the Great Golden 
Mosque, and in a smaller one bearing the same name, the 
ornamentation seems imitated fiom the terra-cotta work; 
the relief, however, is much less, owing probably to the 
hardness of the material. What this material is, or whence, 
is not quite clear. The older accounts speak of black and 
other marbles; Buchahan and later writers of “black 
hornblende,” “potstone,” and what not; Mr Ravenshaw, 
in the case of one building, of “granite and marbles,” 
Tho black stone is probably basalt from tho Rajmahl hills, 
but more precise information is desirable, 

In conclusion, we may notice briefly the other neighbour- 
ing sites occupied as capitals, which may be regarded as 
appendages of Gaur. 

Panduct, commonly called Pumiah or Porruah, was so occupied, 
with occasional intervals, for ncaily a century. Its nuns and tanks 
extend over a narrow area of neaily 6 miles m length, 11111011 is now 
more of a wilderness than even the site of Gaur. The high road from 
Malda to Dinajpore passes through it from end to oiul, but the 
forest which besots tho ruins is so denso on both sides, and so 
infested with tigers, that single travellers slmn the road by night 
Mi Ravenshaw employed a gang of 200 men to clear tho jungle for 
his photographs, but oven then could only get partial views. Tho 
buildings exhibit the same general character as at Gaur, but most of 
them are older, and seem (for most of them aio absolutely overgrown 
andpenetratod by jungle-growth) to showthe style in a freer and purci 
form. Many of them also contain fragments of older Hindu bmld- 
ings, very probably pillaged from old Lakhnaoti. By far the finest 
and most important building in the whole Gam group of cities, and 
indeed in Bongal, is the Adma mosque at Pandua, standing close to 
the highroad. It is a quadrangular cloister of two stones, measur- 
ing externally 500 feet by 800, of brickwork faced throughout with 
‘ ‘ black hornblende. ” The cloisters are divided by pillars into inter- 
secting aisles, and each intersection has been covered by a dome. 
Of these domes there have been originally 375, but most have fallen. 
According to Buchanan’s description the carved windows have been 
borrowed from Buddhist structures, but judging from the poor draw- 
mgswhich he gives, and from the photographs of Mr Ravenshawmade 
under great difficulties, the combination has been carried out with, 
good artistic effect. Tho edifice must no doubt be monotonous, but 
from what we can see is far from deserving the condemnation which 
Buchanan passes on it. The Adina is the work of Sikandar Shdh, 
the son oE Iliyds (1358-1390), and Ms tomb is in an adjunct of the 
mosque. There is a curious notice of it m Valcntijn’s (Dutch) Past 
Indies (v. p. 1G9). 

Ekdtilah, which was the fortified retreat of the kings who ruled 
at Pandua, has been lately identified by Mr E. Y. Westmaeott as 
still bearing the name, near Ohiramon, in the Dinajpore district, 
about 20 miles north of Pandua. It stands on high ground rising 
‘ like an island out of the inundated plain ; it exMbits traces of 
embankments and buildings, and is about 5 miles distant from one 
of the ancient embanked roads running towards Pandua and Gaur. 
Panda, the last city of the Gaur group occupied as a capital, stood 
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ft few miles west of the citadel of Ganr, ns may be gathered fiom 
llennell and Buchanan Dr Hunter {New Statist. Acc of Bengal, 
vii. ]>. 65) says its very site has not been accurately determined 
It is possible that it may have been cut away by the waters of the 
Ganges, a blanch of which has flowed neai ; but Buchanan had 
evidently visited it, and Creighton marks the rampait roughly m 
Ins map of Gaur. Jannatdbdd was a name given by Humayun to 
Gaur , and ollioi names of loyal cities appeal on coins, such as 
Fu uzdbdd, Uusain&bud, Shuhr-i-nao, &c., wlucli are piobably 
names ollieially attached to new foundations of poi lions of the gieat 
Gaur group of cities, but which gamed no populai cmiency. 

In addition to the woiks quoted in this aitiele, the panels of Mr 
E. Thomas and Mi I-I Bloohniann in the journals of the lloyal and 
Bengal Asiatic Societies have been consulted. (I-I. Y.) 

GAUSS, Carl Friedrich (1777-1855), an eminent 
German mathematician, was born of humble parents at 
Brunswick, April 23, 1777, and was indebted for a liberal 
education to the notice which his talents procured him from 
the reigning duke. His name became widely known by 
the publication, in his twenty-fifth year (1801), of the Dis- 
quisitiones Anthmetkce. In 1807 he was appointed director 
of the Gottingen observatory, an office which he letained 
to his death . it is said that he never slept away from 
under the roof of his observatory, except on one occasion, 
when he accepted an invitation from Humboldt to attend a 
meeting of natuial philosophers at Berlin. In 1809 ho 
published at Hamburg his Theoria Motus Corporum Coelcs- 
Umi , a woik which gave a powerful impulse to the tiue 
methods of astronomical observation ; and his astronomical 
workings, observations, calculations of orbits of planets and 
comets, &c., are very numerous and valuable He continued 
his labours in the theory of numbers and other analytical 
subjects, and communicated a long seiics of memoirs to the 
lloyal Society of Sciences at Gottingen. His first memoir 
on the thooiy of magnetism, Intensities vis magnet inu 
terrestris ad me ns it ram absolution revoeata , was published in 
1833, and ho shortly afterwards procoodod, in conjunction 
with Piofessor Wilholm Wober, to invent now apparatus for 
observing the earth’s magnetism and its cliangos ; the in- 
struments devised by them were the declination instrument 
and the bifilar magnetometer. With Weber’s assistance he 
erected in 1833 at Gbttingou a nmgnotic observatory free 
from iron (ns Humboldt and Arago had previously done on a 
smaller scale), where ho made magnetic observations, and 
from this same observatory he sent telegraphic signals to the 
neighbouring town, thus showing the practicability of an 
electromagnetic telegraph. He further instituted an asso- 
ciation (HagnetLsche Voroin), composed at first almost en- 
tirely of Gormans, whose continuous observations on fixoil 
term-days extended from Holland to Sicily. The volumes 
of their publication, Resultate, ans dir Beobae/tl ungen ties 
Magnctischen Vereius, extend from 1830 to 1839; and in 
those for 1838 and 1839 are contained the two important 
memoirs by Gauss, Allgmeine. Timor ie tier Nrdmagnot- 
isinus , and the Allgemeine Lehrsiiize. — on the theory of 
forces attracting according to the inverse squaro of tlio 
distance. The instruments and methods thus duo to him 
are substantially those employed in the magnetic observa- 
tories throughout the world. Ho co-operatcd in the Danish 
aud Hanoverian measurements of an arc and trigonometrical 
operations (1821-48), and wrote (1843, 1840) tho two 
memoirs Weber Gegenstcinde der hohern Geodime. Commoted 
with observations in general we have (1812-26) the momoir 
Theoria combinalionis observationum errorihus minimis 
ohnoxiu, with a second part and a supplement. Another 
memoir of applied mathematics is tho .Dioptrische Unter- 
suchungen , 1840. Gauss was well versed in general litera- 
ture and the chief languages of modorn Europe, and was a 
member of nearly all the loading scientific societies in 
Europe. J lo died at Gottingen early in tho spring of 1855. * 
Tlio centenary of his birth was celebrated (1877) at his 
native place, Brunswick. 
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Gauss’s collected works have been recently published by 
the Royal Society of Gottingen, m 7 vols 4to, Gott , 
18G3-71, edited by E. J Schenng, — (1) tbe Disquisit tones 
Arithmetical, (2) Theory of Numbers , (3) Analysis, (4) 
Geometry and Method of Least Squares, (5) Mathematical 
Physics, (G) Astronomy, and (7) the Theoria Motus Corporum 
Coslestium. They include, besides his various works and 
memons, notices by him of many of these, and of works of 
other authors in the Gottingen gelehrte Anzeigen, and a con- 
siderable amount of previously unpublished matter, Nach- 
lass. Of the memons m puie mathematics, comprised for 
the most part in vols. ii., lii , and iv. (but to these must bo 
added those on Attractions m vol v.), it maybe safely said 
there is not one which has not signally contributed to the 
progress of the branch of mathematics to which it belongs, 
or which would not require to be carefully analysed in a 
history of the subject. Running through these volumes m 
order, we have in the second the memoir, Summatio quit run- 
dam senerum singularium, the memons on the theory of bi- 
quadratic residues, in which the notion of complex numbcis 
of the form a + bi was fust introduced into the thooiy of 
numbers, and included in the Nackluss are some valuable 
tables. That for the conversion of a fraction into decimals 
(giving the complete period for all the prime numbers up 
to 997) is a specimen of the extraordinary love which Gauss 
had for long authinctical calculations ; and the amount of 
woik gone through in tho construction of the table of tlio 
number of the classes of binary quadratic forms must also 
have boon tremendous. In vol. m. wo have memoirs relat- 
ing Lo the pioof of the theorem that ovciy minimal] equa- 
tion has a real or iniaginaiy root, tlio memoir on the 
My per geometric Series, that on Into potation, and the memoir 
Jh’terminaUo Alh art ion is— in \\ Inch a planetary muss is 
considered as distributed over its orbit according to the time 
in which each portion of tho orbit is described, and the 
question (having an implied reference to the theory of 
secular perturbations) is to find the attraction of such a ring. 
In the solution tho value of au elliptic function is found by 
means of the arithnetieo geometrical mean. The Nu eld ass 
contains further researches on this subject, and also re- 
searches (unfortunately very fragmentary) on tho lomniscnle- 
funetion, <fcc., showing that Gauss was, even before 1 S00, 
in possession of many of the discoveries which him* nude 
tho names of Abel and Jacobi illustrious. Tn vol. iv. we 
liavo the memoir Allgemeine Aujlbsung, on tlm graphical 
representation of one surface upon another, and the /) in- 
quisition cs generules circa superficies eurvas. And in vol. v. 
wo liavo a memoir On the Attraction of Homogeneous Ellip- 
soids, and the already mentioned momoir Allgemeine Lehr - 
siitze, on the theory of forces attracting according to the 
inverse square of the distance. ( v. v\.) 

GAUSREN, Francois Ramitkl Roman' Louis (1790- 
1803), a Protestant theological writer of some repute, was 
bom at Genova on tho 25tli of August, 1790. Him father 
Goorges Marc Gaussen, a member of the council of two hun- 
dred, was descended from an old Languedoc family which 
had been scattered at the time of the religious persecutions 
in Franco. At the close of his university career, Louis was 
ordained in 1810 to the ministry of the iHwiss Reformed 
Church at Matigny near Geneva, where he formed intimate 
relations with J. 33. GelLrier, who had preceded him in the 
pastorate, and also vritli tho members of the dissenting con- 
gregation at Bourg-do-Four (1‘lgHse du temoignnge), which 
had bocu formed under tho inftuonco of tho preaching of 
tho Haldanes in 1817. In 1819 he published in conjunc 
tion with Cclldricr a French translation of the Second 
Ilelvotic Confession, with a preface expounding the views 
ho had reached upon the nature, use, and necessity of con 
feasions of faith ; and in 1830, for having discarded the 
official catechism of his church as being insufficiently 
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explicit on tlie divinity of Christ, original sin, and the 
doctrines of grace, he was censured and suspended by his 
ecclesiastical supeiiois. In the following year, for having 
taken part m the formation of a Society Evangel ique, which 
contemplated, among other objects, the establishment of a 
new theological hall, he was finally deprived of his charge. 
After some time devoted to travel in Italy and England, he 
returned to Geneva and ministered to an independent con- 
gLegation until 1836, when he became professor of syste- 
matic theology in the college which he had helped to found. 
This post he continued to occupy until 1857, when he 
retired from the active duties of the chair. His death 
occiured at Les Grottes, Geneva, on the 18th of June 1863. 
His best known work, entitled La Theopneustie ou Lleine 
Inspu ation des Semites Fa itures , an elaborate defence of the 
doctnne of “ plenary inspiration, 3 ’ was originally published 
at Pans in 1840, and rapidly gained a wide popularity in 
Fiance, as also, through translations, in England and 
America. It was followed in 1860 by a supplementary 
treatise on the canon {Le Canon des Samtes Ecritures au 
double point devue de la Science et de la Foi ), which, though 
also popular, has hardly been so widely reach Gaussen was 
also the author of two published series of sermons, of an 
exposition of Daniel, and of a variety of occasional publi- 
cations of a missionary or polemical character. His lectures 
on Genesis, Exodus, Joshua, Jonah, and Luke were pub- 
lished posthumously 

GAUTIER, TnioorniLE (1811-1872), was bom at 
Turbos m the year 1811. He was educated at the grammar 
school of that town, and afterwards at the Oolldgo Charle- 
magne m Paris, where it does not appear that he particu- 
larly distinguished himself, though in later life his remark- 
able literary faculty and instinct enabled him to give to 
much of his work an air of scholarship and almost of 
erudition He very early devoted himself to the study of 
the older French literature, especially that of the 16th and 
the early pait of the 17tli century. This study qualified 
him well to take part iu the romantic movement, and 
enabled him to astonish Sainle-Beuve by the phraseology and 
stylo of some literary essays which, when barely eighteen 
years old, lie put into the groat critic’s hands. In conse- 
quence of this introduction ho at once came under the in- 
fluence of the great romantic cenacle , to which, as to Victor 
Hugo in particular, ho was also introduced by his gifted 
bat ill-starred schoolmate Gdrard de Nerval. With Gerard, 
Pulrtis Borel, Corot, and many othor less known painters 
and poets whoso personalities he has delightfully sketched 
iu the articles latteily collected under the titles of Ilistoire 
dn Romantisme, <&c\, he formed a minor romantic clique who 
wore distinguished for a tune by tlio most extravagant 
eccentricity. A flaming crimson waistcoat and a great mass 
of waving hair wore tlio outward signs which qualified 
Gautier for a chief rank among tho enthusiastic devotees 
who attended tho rehearsals of llernani with red tickets 
marked “Hierro,” performed mocking dances round the bust 
of Racine, and wore at all times ready to exchange v ord or 
blow with tho perruques and t/risdires of tho classical pax ty. 
In Gautier's case, however, whatever they might be m 
others, these freaks were not inconsistent with roal genius 
and i cal devotion to sound ideals of literature. He bogau 
(like Thackeray, to whom he presents iu othor ways some 
striking points of resemblance) as an artist, but soon found 
that his true powers lay in another direction. His first 
considerable poem, Albertw (1830), displayed a good deal 
of the extravagant character which accompanied rather than 
marked the movement, but also gavo ovidenco of uncommon 
command both of languago and imagery, and in particular 
of a descriptive power hardly to be oxcolled. Tho promise 
thus given was more than fulfilled in his subsequent poetry, 
which, in consequence of its small bulk, may well bo 
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noticed at once and by anticipation. The Comedie de la 
Mort , which appeared soon after (1832), is one of the most 
remarkable of French poems, and though never widely read 
ha3 received the suffrage of every competent reader. 
Minor poems of various dates, published m 1840, display 
an almost unequalled command over poetical form, an 
advance even over Albertus in vigour, wealth, and appro- 
priateness of diction, and abundance of the special poetical 
essence which is so often absent in the most finished 
poetical woik. All these good gifts reached their climax 
in the Fmaux et Camees, first published in 1856, and again, 
with additions, just before the poet’s death in 1872. These 
poems are in their own way such as cannot he surpassed. 
Gautiei’s poetical work contains m little an expression of 
his literary peculiarities. There are, in addition to the 
peculiarities of style and diction already noticed, an extra- 
ordinary feeling and affection for beauty m art and nature, 
and a strange indifference to anything beyond this range — 
an indifference nearly absolute, and which has doubtless 
injuied the popularity of Ins work to almost as great a 
degree as that in which it has in ci eased its special excel- 
lence and its charm to those who have a taste for it. 

But it was not, after all, as a poet that Gautier was to 
achieve either profit or fame. Thrown as he was into ciicles 
which weie nothing if not literary, it was natural that he 
should attempt all literary forms, and ceitam, considering his 
powers, that he should he successful in all. For the theatre, 
however, he had but little gift, and his dramatic effoits (if 
we except certain masques or ballets in which his exuberant 
and graceful fancy came into play) are by far his weakest. 
For a time he acted as secretary to Balzac, but found this 
occupation uncongenial enough, though it left some traces 
iu his independent work. His first novel of any size, and 
in many respects his most remarkable work, was Made- 
moiselle de Maupin (1835). Unfortunately this book, while 
it establishes his literary reputation on an impel ishable 
basis, was unfitted by its subject, and in parts by ifc3 treat- 
ment, for general perusal, and created even in France a 
piejudice against its author which he was very far from 
leally deseivmg. During the yeais fiom 1833 onwards, his 
fertility in novels and tales was very gieat, Les Jeune 
Fiance (1833), which may rank as a sort of prose Albertus 
in some ways, displays the follies of the youthful romantics 
in a vein of humorous and at the same time half-pathetic 
satire Fortunio (1838) peihaps belongs to the same class. 
Jettatura, written somewhat later, is less extravagant and 
more pathetic. A crowd of minor tales display the highest 
literary qualities, and rank with Mbrimee’s at the head of 
all contemporary works of the class First of all must he 
mentioned the ghost story of La Morte Amour euse, a gem 
of the most perfect workmanship. For many years Gautier 
continued to write novels. La Belle Jenny (1864) is a not 
very successful attempt to draw on his English experience, 
bub the earlier Militona (1847) is a most charming picture 
of Spanish life. In Spinte (1866) he endeavoured to enlist 
the fancy of the day for supernatural manifestations, and a 
Roman dc la Monne (1856) is a learned study of ancient 
Egyptian ways. His most remarkable effort in this kind, 
towards the end of his life was Le Ccipitaine Fracasse 
(1863), a novel of the school of Dumas projected nearly 
thirty yoars before. This book contains some of the finest 
instances of his literary power. 

It was, however, neither in poems nor in novels that the 
main occupation of Gautier els a literary man consisted. 
He was early drawn to the more lucrative task of feuilleton 
writing, and for more than thirty years he was among the 
moat expert and successful practitioners of this art. Soon 
after the publication of Mademoiselle de Maupin, iu which 
he had not been too polite to journalism, he became irre- 
vocably a journalist. The rest of his life was spent either 
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in Paris or in travels of considerable extent to Spain, tlie 
Netherlands, Italy, Turkey, England, Algeria, and Eussia, 
all undertaken with a moie or less definite purpose of book 
making. Having absolutely no political opinions, lie had 
no difficulty m accepting the second empire, and received 
from it considerable favours, in return for which, however, 
he in no way prostituted his pen, but remained a literary 
man pure and simple. He died m October 1872. 
Accounts of Ins travels, criticisms of the theatrical and 
literary works of the day, obituary notices of his contem- 
poraries, and above all ait criticism, occupied him in turn. 
In the last department he has never had a superior, nor 
perhaps, except m the cases of Diderot and a great living 
English critic, an equal. It has sometimes been deplored 
that this engagement m journalism should have diverted 
Gautier from the performance of more capital work in 
literature. Perhaps, however, tins 1 egret springs from a 
ceitain misconception. Gautier’s power was literary 
power pure and simple, and it is as evident in his slightest 
sketches and criticisms as in fimaux et Gamees or La Moiie 
Amour euse. On tho other hand, his weakness, if ho had a 
weakness, lay in Ins almost total indifference to tho matteis 
which usually supply subjects for art and therefore for 
literature. He was neither immoral, irreligious, nor unduly 
subservient to despotism, but morals, religion, and politics 
(to which we may add science and material progress) wore 
matters of no interest to him. He was to all intents a 
humanist, as the word was understood in the 15th century. 
But he was a humorist as well, and this combination, 
joined to b is singularly kindly and genial nature, saved lnm 
from some dangers anddepiavalions as well as some absur- 
dities to which tho humanist temper is exposed As time 
goes on it may be predicted that, though Gautier may not 
bo widely road, yet his writings will nuver cgusd to bo full 
of indescribable charm and of very definite instruction to 
men of letters. Besides those of his works which have been 
already cited, we may notice Una (arms du Liable (1839), 
a charming mixture of humour and tenderness; Las 
Grotesques, a volume of early criticisms on some oddities of 
17th century literature ; Capriees et Zir/rtu/s, miscellanies 
dealing ill part with English life ; Constantinople, Voywje 
m Eussia, Yoynye an Esptiyne, brilliant volumes of travel ; 
Menayerte hi time (1809), and Tableaux da Eirye (1872), his 
two latest works, which display his incomparable stylo in 
its quietest bill not least happy form. (u. ha.) 

GAUZE, a light, transparent, silken fabric, woven in an 
open manner with very line yam. It is said to have been 
originally made at Gaza m Palestine, whence the name. Tn 
the weaving of gauze the warp threads, in addition to lining 
crossed as in plain weaving, are twisted m pans from loft 
to right and from right to left alternately, after each shot 
of weft, thereby keeping tho weft threads at equal distances 
apart, an l retaining them in their parallel position. The 
textures are woven either plain, striped, or figured; mid tho 
material receives many designations, according to its appear- 
ance and tho purposes to which it is devoted. A thin 
roLlon fabric, woven in the same way, is known ns leno, to 
distinguish it from muslin made by plain weaving. Silk 
gauze was a prominent and extensive industry in Urn west 
of Scotland during the second half of the 18th century, but 
on (ha introduction of cotton weaving it greatly (Inclined. 
In addition to its use, for dross purposes silk gauze is much 
employed for bolting or sifting Hour and other finely ground 
nuhshmees. The term gauze is applied generally to trims- 
parent fabrics of whatever fibre made, and to tho fino woven 
wire clolli used in safety lamps, sieves, window-blinds, Ac. 

G.WWfNJ, French caricaturist, was horn nfc Paris in 
1801, ami died iu fhs true name was Chevalier 

(Sulpicc < .'ml!, tunic), and lie is said to have taken the nom 
tie t ' ■ • met t n hich lie is kinm n hum the place where ho 
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made his first published sketch. His parents were poor, and 
he started mlife as a workman in an engine-building factory. 
At the same time he attended the free school of drawing. 
Here his natural talent was developed, and he acquired that 
tiaming of the hand without which an artist is unable to 
work up his best inspirations. In his Hist attempts to turn 
his abilities to some account he met with many disappoint- 
ments, hut was at last entrusted with the drawing of some 
illustrations for a journal of fashion. Gavarni was then 
thirty-four yeais of age. His sharp and witty pencil gave 
to these generally commonplace and unartistic figures a life- 
likeness and an expression which soon won for him a name 
in fashionable circles Gradually he gave greater attention 
to this more congenial work, and finally ceased working as 
an engineer to become the director of the journal Les Gens 
du Monde His ambition rising in proportion to his suc- 
cess, Gavarni from this time followed tho real bent of his 
inclination, and began a series of lilhogiaphed sketches, 
in which ho pourlrayed the most striking chaiactenatics, 
foibles, and vices of the various classes of Eicneli society. 
The letterpress explanations attached to his drawings were 
always shoit, but were forcible and highly humorous, if 
sometimes trivial, and were admirably adapted to the 
particular subjects. The different stages through which 
Gavarm’s talent passod, always elevating and refining itself, 
arc well worth being noted. At Hist ho confined himself to 
tho study of Parisian maimers, more especially these of the 
Parisian youth To tins vein belong les Lovelies, Its A c( rices, 
les Coulisses, les Fashionables, les GentiKJiommes bouryeois , 
ks Artistes, les Debard cm s, Chelny, les fit ud hints de Paris, 
les JJtdieentcries Parisiennes, las Pluisirs Champt'ires, les 
Lais masques, fe Carnaeal, les Eon rent is du Carnaval , l<s 
fioueenirs du Pml Chirard, la Yte das jennet, hommes, les 
Patois de Pans . lie had now ceased to bo director of 
Les Gens du Monde ; but ho wus engaged as ordinary 
caricaturist of Le Charivari, and, whilst making the fortune 
of the paper, he made Iris own. I Tis name was exceedingly 
popular, ami his illustrations for books were eagerly 
sought for by publishers. Le Juif fCmint, hy Kugeiio 
Bue (IS‘13, 4 nils. 8vo), tho French translation of TlotT- 
m all’s talcs (1813, 8vo), the first oolleetho edition of 
Balzac’s works (Baris, Ifomsiaux, 1850, 20 nils. 8vo), 
Le Liable <c Pans (1811-10, 2 veils. 4 to), Les Fran, yds 
prints jntr eu.v-memes (1840-43, 9 vols. fivo), the collection 
of Phi/siolot/its published by Auberl in 38 vols. L8mo 
(1840-42), — all owed a great part of their success at the 
time, and are still sought for, cm account of the clever 
and telling sketches contributed by Gavarni. A single 
frontispiece or vignette was sometimes enough to secure, 
the sale, of a new book. Always desiring to enlarge the 
field of his observations, Gavarni soon abandoned his once 
favourite topics. He no longer limited himself to such 
types as tho Inrelte mid the Parisian student, or to the 
description of the noisy and popular pleasures of the 
capital, but turned his mirror to tlm grotesque sides of 
family life and of humanity at large. Les Enfant s U rrihles, 
les Parents fe rrihles, les Fourheries des femmes, la Pohtipie 
des femmes, les Maris venyes, les Maine es du sentiment, les 
Elves, les Petits Jeuat tie Foeiete, les Petits vud hears du 
ho alien i% les fmpremons de tnvnayr, les Interjections, les 
Traductions on. f tiny tie v/dyaire, les Ptajms tie 'Thomas 
Vireltitjue, Ac., were composed at thin time, and am his 
most, elevated productions. But whilst showing the Maine 
power of irony as his former works, enhanced by a deeper 
insight, into human nature, they generally 1 tear the stamp 
of a bitter ami even sometimes gloomy philosophy. This 
tendency was still more strengthened by a visit to England 
in 1819, lie returned from London deeply impressed 
with the scones of misery and degradation which he had 
observed among the lower closes of that city. In the 
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midsfc of the cheerful atmosphere of Paris he had been 
struck chiefly by the ridiculous aspects of vulgarity and vice, 
and he had laughed at them. But the debasement of 
human nafcuie 'which he saw in London appears to have 
affected him so forcibly that from that time the cheerful 
■caricaturist never laughed, or made others laugh again. 
What he had witnessed there became the almost exclusive 
subject of his drawings, as powerful, as impressive as ever, 
but better calculated to be appreciated by cultivated minds 
than by the public, which had in former years granted him 
so wide a popularity. Most of these last compositions 
appeared in the weekly paper E Illustration. In 1857 he 
published in one volume the series entitled Masques and 
Visages (1 vol. 12 mo), and in 1869, about two years after 
his death, lus last artistic work, Les Douze Mois (1 vol. fol ), 
was given to the world. Gavarm was much engaged, dur- 
ing the last period of his life, in scientific pursuits, and 
this fact must perhaps he connected with the great change 
which then took place in his manner as an artist. He sent 
several communications to the Acaddmie des Sciences, and 
till his death, which happened on the 23d of November 
1866, he was eagerly interested in the question of aerial 
navigation. It is said that ho made experiments on a 
large scale with a view to find the moans of directing 
balloons ; but it seems that he was not so successful in this j 
line as lus fellow-artist, the caricaturist and photographer, 
Nadar. 

Clavanu’s CEuvrcs choisics were edited m 1S45 (4 vols. 4 to) 
with letturpio&s by J. Janm, Tli. Gautier, and Balzac, followed in 
1850 by two other volumes named Paries at Futures ; and some 
essays m piose and m verse wntten by him weie collected by one of 
lus biographers, Ch. Yuaite, and published m 1869. The book 
written by E. and J. de Goucourt, Gavarm, I’homme at Vceuvrc 
(1873, 8vo), must ho mentioned hero. J. Olarctie has also de- 
voted to the great Fiench caricaturist a curious and interesting 
■essay A catalogue rnisomt of Gavann’s works has been published 
by ,1. Armolluudt and E. Bocliei, Pans, 1873, Svo. 

GAVELKIND is a peculiar system of tenure prevailing 
chiefly m the comity of Kent, but found also in other parts 
of England. In Kent all land is presumed to be holden 
by tins lonuro until the contrary is proved. It is more cor- 
rectly described as socage tenure, subject to the custom of 
gavelkind. The chief peculiarities of the custom are the 
following. (1.) A tenant can aliono his lands by feoffment 
at lifLoon years of ago. (2.) There is no escheat on attainder 
for felony, or as it is expressed in tho old rhyme — 

“ Tho father to tho bough, 

Tho sou to the plough.” 

(3.) Generally tho tenant could always dispose of his lands 
by will. (I.) In caso of intestacy the estate descends not to 
tho eldest son but to all tho sons in equal shares. “ Every 
son is as groat a goutloman as the oldest son is/' It is to 
this remarkable peculiarity that gavelkind no doubt owes 
its local popularity. Tho 4 & 5 Viet. c. 35, for commuting 
manorial rights in respect of lands of copyhold and custom- 
ary tenure, contains a clause specially exempting from the 
operation of the Act “the custom of gavelkind as tho same 
now exists and prevails in tho county of Kent,” Gavelkind 
is one of the most interesting examplos of Ilia customary 
law of England, and it is no doubt correctly traced to the 
Buxon land law prevailing before tho Conquest. Its sur- 
vival in this instance in one part of the country is regarded 
as a concession extorted from the Conqueror by the superior 
bravery of tho men of Kent. 

GAV1AL. See Crocodile. 

GAY, John (1G88-1732), one of the most eminent of 
tho secondary English poets, was a native of Devonshire, 
born in 1088 at Eritholstock, near Torrington, where his 
family had been long settled, Ilia father dying when the 
future poet was only about sir years of age, and leaving 
four children, tho prospects of tho family were unpromising; 
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and John, after receiving his education at the grammar 
school of Barnstaple, was put apprentice to a silk mercer 
in London. He disliked the employment, obtained his 
discharge, and embarked in a literary life, varied only by 
incessant efforts to obtain the patronage of the great. How 
he lived up to his twenty-second year is not stated. In 
1710 he published his poem of Wine, an enumeration of 
the charms of the £t enlivening grape,” written in the grave, 
mock-heroic, and minutely descriptive style, which he after- 
wards displayed with greater power in his Trivia. In 
1712 he was received into the household of the duchess 
of Monmouth in the capacity of secretary. Next year 
he published his Rural Sports, inscribed to Pope; and 
this seems to have led to a friendship between the poets 
uninterrupted and sincere. The superiority of Pope was 
freely conceded. There could be no rivalry on the part of 
Gay, and Pope appears to have exerted himself on every 
occasion to serve his friend. Gay’s ambition was limited 
to a life of ease, fine-dressing, and a luxurious table, in 
all of which he had marvellous success, but little content- 
ment. In the years 1713 and 1714, besides the Rural 
JS ports, he produced a comedy, The Wife of Bath, which was 
acted only three nights ; The Fan, a poem ; and The 
Shepherd's Weelc, a series of six pastorals drawn from 
English rustic life. Pope is believed to have incited his 
friend to this task in order to cast ridicule on the Arcadian 
pastorals of Ambrose Philips, who had been lavishly praised 
m the Guardian (ignoring the claims of Pope) as the first 
pastoral writer of the age, ancl the true English Theocritus. 
The malicious wit was completely successful, hut Gay’s 
ludicrous pictures of the English swains and their loves 
were found to be interesting and amusing without reference 
to their sarcastic origin. The poem was popular, and the 
author’s reputation considerably advanced. In this fortu- 
nate year Gay was appointed secretary to the eail of 
Clarendon, ambassador to the court of Hanover ; but the 
death of Queen Anne, August 1, 1714, soon put an end to 
his hopes of permanent official employment. He then tried 
tho drama, and produced his farce of What d'ye Call it ? 
which was acted with little success in February 1714-15. 
In 1716 appeared his Trivia , or the Art of Walldng the 
Streets of London , a poem in throe books, for which he ac- 
knowledged having received severaL hints from Swift. It 
is an excellent town poem, containing graphic and humorous 
descriptions of the London of that period. In January 
1716-17 tbe comedy of Three Hours after Marriage was 
brought on the stage, and emphatically condemned. In 
this piece Gay was assisted by Pope and Arbutbnot, Pope 
is distinctly visible in his allusions to Dennis the critic ; 
and it is remarkable that three such men should have pro- 
duced a play so dull, unnatural, and gross. Gay was taken 
to Aix by Mr Pulteney in 1717. In 1720 he collected his 
poems and published them by subscription, by which he is 
said to have realized <£1000. Secretary Graggs also pre- 
sented him with some South Sea stock ; and Gay called in 
his friends to advise as to tho investment of his riches. 
Erasmus Lewis, according to J ohnson, advised him to in- 
trust his money to the funds, and live upon the interest ; 
Arbutbnot bade him intrust it to Providence, and live upon 
the principal ; while Pope directed him, and was seconded 
by Swift, to purchase an annuity. This was Pope’s own 
prudent system ; but Gay, like many others who ask advice, 
followed none, but took his own way. He embarked all in 
South Sea stock ; and, refusing to sell out before the bubble 
burst, he lost the actual principal as well as the anticipated 
profit. The calamity overwhelmed him; his life was 
despaired of ; hut his friends exerted themelves to cheer and 
succour the desponding hard. Lord Burlington entertained 
him for months in his princely house at Chiswick; and 
Pope, Arbutbnot, and the other members of the circle were 
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unceasing in their attentions. By the beginning of 1724 
he had a new play ready, a tragedy called the Captives , 
vdiich was patronized by the Princess (afterward Queen) 
Caroline and the Prince of Wales. In 1726 he published 
his famous Fifty-one Fables in Verse. His next work was 
the Beggar's Opera , performed in 1727, written in ridicule 
of the Italian Opoia, which for a tune it drove off the 
English stage Swift suggested the subject, and Pope is 
hiilieved to have added some poignancy to the satirical 
songs ; but Gay’s own bonhomie and voluptuous style colour 
the whole. The play ran to the end of the season, sixty- 
t wo nights, four of which were for the beuefit of the author, 
and produced to him the handsome sum of .£693, 13s. 6d. 
The same year ho sold his copyright of the Opera , with 
that of the Fables, foi 90 guineas. The success of The 
Beggar's Opera induced Gay to attempt a continuation of 
the operatic style. Ho wrote another piece, Polly , with no 
s itincal design, as ho stales ; but the lord chamberlain pro- 
hibited its representation. The poet then resoitod in 1729 
to publication by subscription , liis friends were again active 
— the duchess of Quoensberry even bearding royalty in 
resentment of the refusal of the licence; and Gay must 
have cleared above XI 000 by what was deemed his oppres- 
sion. The duke of Quoensberry received Gay into his 
house, and the duchess treated him with equal respect for 
his talents and character. This clever, beautiful, and eccen- 
tric woman — the idol of the poets — appears nowhere to 
more advantage than in her affectionate patronage of Gay, 
and her long-cherishcd regret for his loss. The poet died, 
af ter a short illness, December 4, 1732, and the duke and 
duchess of Queensborry honoured his remains with a splen- 
did funeial and monument in Westminster Abbey. A week 
before his death another opera, Ac/ulles, had been brought 
out with applause, and this, with a now volume of Fables , 
was published in 1733, the profits goiug to his sisters, two 
widow ladies, who inherited by tho poet’s death no less than 
,£6000. As late as 1743 appeared tho posthumous comedy 
of The Disirest Wife , and tho farce of The liehearsal at 
(lot ham iu 1753. Popo and Swift — always ready to blame 
the court and courtiers, though far from averse to thoir 
society — have censured Mrs Howard, afterwards countess 
of Suffolk, for not more zealously promoting tho interests 
of Gay by her supposed iniluonco with tho king. Ono offer 
was made to the poet, — the situation of gentleman usher 
to tho Princess Louisa, a child, — but ho declined it on 
account of his being, as ho writes to Swift, so far advanced 
in life. lie was only thirty-nine ; but all Gay’s friends 
seem to have treated the offer as ail iudiguity. When tho 
queen’s establishment was made up in 1727, they oxpectod 
some more important office for their favourite associate, 
though it is not easy to discover what appointment about 
tho court could have been better adapted to ono so easy, so 
natural, and helpless. Mrs Howard, it is now known, had 
very little infiuonco with lior royal master. Tho real 
power was in tho hands of tho quoon, and tho philosophical 
Caroline was content that his Majesty (who haled bhoetry 
and bin tailing, and looked upon poets as mechanics) should 
possess what mistresses ho pleased, provided that tho state 
power and pafcronago continued with herself and Walpole. 
But it may bo safely said that no man could havo acquired 
such a body of great and accomplished friends as tlioso 
which rallied round Gay and mourned his loss, without tho 
possession of many valuable and endearing qualities. His 
poetry is neithor high nor pure ; but he had humour, a fmo 
vein of fancy, and powers of observation and local painting 
which bespeak tho close poetical Htudent and tho happy 
literary artist. (it. ca.) 

GAY, Marik Franc;oihr Bor/irio, Mapams (1770-1852), 
daughter of Af, Niohault do Luvalette (who was attached to 
(lie household of -Monsieur, afterwards Louis XYIll.), and 
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of Francesca Peretti, a Florentine lady, was born at Paris 
1st July 1776. Under the guidance of her father, a mail 
of taste and culture, she received a very careful education. 
Iu 1793 she was married to M. Liottier, an exchange 
broker, but she was divorced from him m 1799, and shortly 
afterwards was married to M. Gay, receiver-general of the 
department of the Boer or Buhr. This union brought her 
into more intimate relations with many distinguished per- 
sonages whom she had previously known ; and her circle 
of acquaintanceship gradually extended, until her salon 
came to be frequented by all the distinguished litterateurs, 
musicians, actors, and painters of the time, among whom 
she made herself remarked by her beauty, her vivacity, and 
her sprightly wit tempered by fine tact and genuine amia- 
bility. Her first literaiy production was a letter written m 
1802 to the Journal de Paris, in defence of Madame do 
Stael’s novel Belphin ; and in the same year she published 
anonymously her fiist novel Laure d'Fstell. Leonie de 
Montbreuse, which appeared m 1813, is considered by 
Sainte-Beuve her best work ; but A natal ie, which appealed 
iu 1815, has perhaps a higher reputation. These and 
several of her other works, amongst which may bo specially 
named Les tialons celebres, possess au intei est beyond their 
intrinsic merits — chief of which are purity and elegance of 
style — for them portraitures of French society especially 
during the period of the direetoiy and tho consulate, and 
of many of tho distinguished personages whose intimacy 
she enjoyed Madame Gay wrote several theatrical pieces 
which had considerable success. She was also an accom- 
plished player on the pianoforte and haip, and composed 
both the words and music of a number of romances. For 
an account of her daughter Dclphine Gay, Madame de 
Girardm, sco Giraudin. 

Besides the woiks already mentioned, she is the author of Lt "* 
Malheurs d’un amant heureur, 1818; Theobald , episode dc. la gum a 
de Jlussie, 1828 ; Le Moqucur amourcur, 1830 j l r n Manage sous 
VJinipire, 1832 , Sctmca dujeunc. dye, 1833 ; Physiologic du ridicule, 
1833; La JDuchrsse, de GMteaunmr, 1831; Fourcnirs tVunc cieilie 
femme, 1831; La Comtesse d'JSf/mont, 183(5; Marie de Mtineim, 
1840; Maric-Louise tV Orleans, 1842; JSUinore, 1844-4(5 ; J,e Four 
Frh-e, 1845; Le Comte de (fuiehe, 18 55, and Le Mari confident, 
18 HI See Thcoplulo Gautier, Portraits Content porn ms ; and Samte- 
Bouvc, Causer it's da Lundi, vol. vi. 

GAYA, a district of British India m the PuLnA division, 
under the lioulonaut-govonior of Bengal, situated between 
24° 17' and 20° 19' FT. lab., and between 84" 4' and 8(3" 5' 
E. long. It is bounded on tho N. by Patna, on the E. by 
Mongliyr, on tho S.E. and S. by IJazAnbAgh, and on the \Y. 
by ShAhAbAd districts. Generally speaking, Gay A consists 
of a level plain, with a ridge of prettily wooded hills along 
the southern boundary, wheuco the country falls with a 
gcntlo slope towards the Ganges. Boeky lulls occasionally 
occur, either dolachod or in groups, tho loftiest being 
Mi'dier hill about 12 miles B.E. of Gay A town, with 
an olovation of 1C20 foot abovo soa-levol. Tho eastern 
part of the district is highly cultivated ; the purlieus to the- 
north and west aro less fertile ; while m the south, tho 
country is thinly peopled, and consists of luffs, the jungles on 
which aro full of wild animals. Tho principal river is Urn 
Bon, which marks the boundary between Gay A and Kluih- 
AbAd, navigable by small boats throughout the year, and 
by craft of 20 tons burden in tho rainy season. Tho other 
rivers aro tho Plmpi'm, PhAlgii, and JamnA, and a number 
of smaller streams. Two branches of tho Bon canal system, 
tho eastern main caual and tho PatnA canal, intersect the 
district. 

Tho census of 1872 takes tho area of GayA district at 
4718 square miles, and returns the population at 954,129 
males and 995,621 fomules,— total, 1,949,750, residing in 
6530 villages or towns, and 327,845 houses, Classified 
according to religion, there are 1,729,890 Hindus, 219,332 
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Mahometans, 203 Christians, and 316 “others.” Amongst 
the higher castes there is an unusually laige proportion 
of BrAhmans, a circumstance due to the number of sacred 
places which the district contains. The GayAwAls, or pnests 
m charge of the holy places, are held m high esteem by the 
pilgrims , but they are not pure BrAhmans, and are looked 
down upon by those who are. They live an idle and dis- 
solute life, but are very wealthy, flora contributions extorted 
from the pilgrims. The ruined city of Buddh GayA, about 
6 miles south of GayA town, marks the residence of Sakya 
Sinha, the founder of the Buddhist religion, who flourished 
m the Cth century b c , and an ancient tree is pointed out 
as the identical fig tree under which the sage sat in abstiac- 
tion for five years, until he attained to the state of Buddha. 
Another place of religious interest is a temple of great 
antiquity, which crowns the highest peak of the Baraber 
lulls, and at which a religious fair is held each September, 
attended by from 10,000 to 20,000 pilgrims. At the 
foot of the hill are numerous rock caves excavated about 
200 b.o. 

Seven tovns m Ga> a distant contain upnauls of 5000 inhabitants, 
vi/ , Gaya, 66,813 , JalnuubAd, 21,022, Diiiidnagai, 10,058 , TikAri, 
8178 , Slieigliatf, 7033 , Hasua, 6119 , and Rajauli, 5012 About 
four-fifths of the suuface is cultivated ltiee fonns the gieat agn- 
cultuial staple, the aiea under cultivation being estimated at about 
900,000 acres, yielding an outturn of over *100,000 tons. "Wheat 
occupies about 170,000 aeies, producing a crop of 60,000 tons, of 
vluuh one-half is exported. Oil seeds are giown on about 35,000 
awes, and opium on between 60,000 and 70,000 acres. Cotton, 
sugar-cane, clulies, and vegetables are also grown Di oughts aio 
common, and in the famine of 1866 Gaya suffered severely. The 
seal city of 1873-7 1 did not affect the district to any great extent. 
Manufactures consist of common brass utensils, black stone orna- 
ments, pottery, tnsar silk cloth formerly cloth-weaving and 
paper-making were important manufactures m the district, but these 
industries have now almost entirely died out. The chief exports are 
food guuus, oil seeds, indigo, crude opium (sent to Patnd for manu- 
facture) , saltpetre, sugar, blankets, brass utensils, &c The imports 
aio salt, piece goods, cotton, timber, bamboos, tobacco, lac, non, 
spices, and flints. Tho principal tnule route is along the Pallid 
branch road. Tho total net revenue of the district in 1876-77 was 
XT 88, 126, of which £136,692 was derived from tho land, the net 
civil expenditure, £23,878 The district and municipal police of 
all ranks numbered 923, besides a rural force of 6790 men paid by 
tho landholders and villagers The number of schools m 1873-71 
was 'l*t(5, attended by 8139 pupils. Tho oluuato of Gayd is dry and 
healthy, — the avorago annual temperature being about 80° F , and 
average annual rainfall 35 59 niches. 

Gay A, the cliiof town ami administrative headquarters of 
tho above district, situated on the bank of tho PhAlgd river, 
lat. 2i° i7' 15" N., long, 85° 3' 10" E. Tlio population in 
1872 numbered 00,84.3: — Hindus, 52,265 , Mahometans, 
14, dll ; Christians, 134, Tho municipal income in 1871 
vms £2716, and tho expenditure £2351. Tho town con- 
sists of two distinct parts, adjoining each other ; the part 
containing the residences of tho priests is GayA proper; 
and tho other, which is tho business quarter, is called 
ftAhibganj. The civil offices and residences of the European 
inhabitants are situated hero. Gayd derives its sanctity 
from incidents in the life of Buddha conuocted with the 
adjoining district. But a local legend also exists concern- 
ing a pagan monster of groat sanctity, named GayA, who 
wickedly tried to savo shiners from deserved perdition. 
Brahma in order to get rid of GayA induced him to lie 
down in order that a feast might bo held on Ins body ; and 
once down, ho placed a large stone on him to keep him 
there. Tho tricked demon struggled violently, and, in 
order to pacify him, Brahma promised that tho gods should 
take up their permanent residence in him, and that any one 
who made a pilgrimage to the spot were he lay should bo 
delivered from the terrors of tho Hindu place of torment. 
This may possibly be a Brahmanic rendering of Buddha’s 
life and work, Thoro are forty-five sacred spots in and 
around town, which are visited by from 100,000 to 200,000 
pilgrims annually. 
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GAY-LUSSAC, Joseph Louis (1778-1850), one of the 
most distinguished of modern physicists and chemists, was 
born at St Leonard, in the depaitment of Haute Yienne, 
on the 6 th of December 1778. His father, Antoine Gay, 
who was procureur ilu roi and judge at Pont-de-Noblac, 
had added to the common family name the distinctive title 
Lnssae, from a small property lie had in the neighbourhood 
of St Leonard. The family consisted of two sous, of whom 
Joseph Louis was the elder, and three daughters. Intended 
for the bar, young Gay-Lussac prosecuted his early studies 
m Latin and other elementary subjects at home, under the 
superintendence of the Abbe Bourdeix and othei masters, 
until 1794, when he was sent to Paris, where he worked 
very hard for three years preparing for admission to the 
lllcole Polytechnique After a bulliant examination he 
was received into this institution on December 27, 1797, 
whence on the 22d of November 1800 he was transferred to 
the school Des Ponts et Chaussees Shortly afterwaids he 
wasassigtied to Berthollet, who had returned from Napoleon’s 
Egyptian expedition, and, who was desirous of having an 
able student from the Ecole Polytechnique to aid him 
in his lesearclies. The results expected by the author of 
the Statique Chimique were not verified by his assistant’s 
experiments, which seem to have been recorded without any 
consideration of the theoiizer’s feelings. It was on this 
occasion, according to Arago, that Berthollet, at fiist nettled 
to find that his ideas were not confirmed, deliveied himself 
as follows • “Young man, it is your destiny to make dis- 
coveries. You shall be henceforth my companion. I 
wish — it is a title of which I am sure I shall have cause 
some day to be proud — I wish to be your father in 
science.” 

Gay-Lussac accordingly entered on a long series of re- 
searches upon certain physical phenomena, -which though of 
constant recurrence in experimental inquiries, had up to 
this time been very imperfectly examined. In Ins first 
memoir (Ann. de Chimie, t. xliii., 1802) he shows that 
diffeient gases aie dilated in the same pioportion when 
heated from 0° to 80° (Riiaumur). He does not seem to 
have been awaro of Dalton’s experiments on this subject, 
which were indeed very far from being accurate ; but he 
states in a footnote that “ le cit. Charles 1 avait remarqu 6 
depins 15 ans la meme propnAtA dans ces gaz ; mais, 
n’ayant jamais public ses resultats, e’est par le plus grand 
liasaid que je les ai connus.” In return for his having 
thus rescued from oblivion the remark which his fellow- 
citizen, probably wisely, did not think w orth recording, some 
recent authors have changed the title of the law from that 
of Gay-Lussac to that of Charles. The investigations re- 
corded in this memoir were followed by experiments on the 
improvementsof thermometers and barometers, on the tension 
of vapours, their mixture with gases, and the determination of 
tlieir density, evaporation, liygrometiy, and capillarity. In 
course of these researches, which engaged him for a couple 
of years, lie acquired not only dexterity in manipulation 
and the contrivance of experiments, but a gieat deal of 
valuable knowledge of physics. During the interval, m the- 
year 1802, he had been nominated Eourcroy’s demonstiutor 
at the Ecole Polytechnique, and as he had m this capacity 
to lecture frequently for the professor, he was beginning to 
acquire reputation as a teacher and expounder of chemistry 
and physics, by the clearness, precision, and care which his 
lectures evinced. In 1803-4 certain results respecting 
terrestrial magnetism had been obtained during two balloon 
ascents, which appeared of so much interest that the Trench 
Academy was desirous of having them repeated. Through 
Berthollet and Chaptal the balloon which had been used in 
Egypt was obtained, and fitted up with various instruments; 
the ob servations were entrusted to Gay-Lus 3 ac and Biot , 
1 The inveutor of the “ Chailiere,” or hydiogen balloon. 
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who made their first ascent from the garden of the Conser- 
vatoire des Arts et Metiers, on August 24, 1804. In this 
ascent an altitude of 4000 metres was attained, but unex- 
pected difficulties were encountered, and the results were 
not decisive. Hot satisfied with the expedition, Gay-Lussac 
got a larger balloon provided with every requisite, and made 
an ascent by himself on September 16 of the same year. 
On this occasion the balloon rose to a height of 7016 metres, 
an altitude greater than any which had been formerly 
reached, and surpassed only by a few later ascents. At this 
great elevation of nearly 23,000 feet, and with the thermo- 
meter at 9|° C. below freezing, Gay-Lussac remained for a 
considerable time making observations on temperature, on 
the moisture of the air, on magnetism, and other points. 
He observed particularly that he had considerable difficulty 
in breathing, that his pulse was quickened, and that by the 
absence of moisture in the air his mouth and throat became 
so parched that it was painful to swallow even a piece of 
bread. The experiments on magnetism for which the ascent 
was primarily made were imperfect, but they led him to the 
conclusion that the magnetic effect at all attainable elevations 
above the earth’s surface remains constant. 1 * Having col- 
lected samples of air at different elevations he, on his return 
to Paris, proceeded to analyse them ; and m conjunction 
with Alexander von Humboldt, whom he had associated with 
himself in this investigation, he published several papers on 
'eudiometric analysis and related topics. The memoir, 
which was read to the Institute on October 1, 1804, con- 
tained the germ of what was afterwards Gay-Lussac’s most 
important generalization. The authors observed that when 
oxygen and hydrogen combine together by volume, it is m 
the proportion of one volume of the former to two volumes 
of the latter. Prior to this the numerous experiments on 
the volume composition of water had always brought out 
various complicated ratios, though approaching the simple 
■one more or less closely. It was not, however, till 1808, 
that Gay-Lussac announced the law of combination, by 
volume in its general form. Shortly after these investiga- 
tions were completed, Gay-Lussac got leave of absence to 
accompany Yon Humboldt on a scientific journey to Swit- 
zerland, Italy, and Germany. Provided with physical and 
meteorological instruments, they left Tans March 12, 1805, 
and travelled by Lyons, Chambery, and Mont Cenis to 
Genoa, and thence to Rome, where they arrived on July 5. 
After a short stay at Rome in the residence of William von 
Humboldt, during which Gay-Lussac made a few chemical 
analyses, they departed for Naples in company with 
Leopold von Buch, afterwards so eminent as a geologist. 
During this visit Gay-Lussac had the opportunity of study- 
ing on the spot volcanic eruptions and earthquakes. 
Vesuvius, which was in violent action, he ascended six 
times. After this the party went back to Rome, and then 
•staited for Florence on September 17, 1805. A few days 
having been spent there, they went on to Bologna and 
thence to Milan, which they reached on October 1, and 
■there they had the pleasure of meeting Yolta. The party 
crossed the St Gotthardon October 14-15, in the midst of 
■a storm which prevented their seeing anything, and after 
some delay reached Gottingen, where they were received 
with much attention by Blumenbach, the famous naturalist. 
On November 16 they arrived at Berlin, where the winter 
*and the following spring were spent. In this way Gay-Lussac 
became acquainted with the best society in Berlin, and was 
•especially intimate with Klaproth and Erman. In spring 
he hurriedly returned to Paris. The death of an Acade- 
mician had left a vacant place, and he was hopeful that lie 
might be elected to fill it. Arago remarks that it is curious 

1 The numerous observations made in both ascents are recorded in 

the Journal de Physigua for 1804, vol 59. 


that Gay-Lussac should have found it necessary to be on 
the spot to ensure success. What he had already done for 
science might have been considered sufficient, apart from 
personal considerations, but there were prejudices which 
might have acted unfavourably, if he had not been 
present to meet them. These were, however, success- 
fully overcome, and he entered the Academy in 1806. In 
the following year was inaugurated the SociAtd d’Arcueil, 
a small group of scientific men who used to assmble at 
Berthollet’s house. Gay-Lussac was an original member of 
this society, which is of interest chiefly on account of its 
having been the means of publishing some papers which 
have since proved of great historical interest. The results 
of his magnetic observations made along with Humboldt 
were published in vol. i. of its Memoires (1807); and vol. 
ii. (1809) contains the important memoir on gaseous com- 
bination, in which lie pointed out that, when gases combine 
with one another by volume or by measure, they do so in 
the very simplest proportions, 1 to 1, 1 to 2, 2 to 3, and so 
on, and that the volume of the product in the gaseous state 
bears a very simple ratio to that of the constituents. This 
law, which, along with Humboldt, he had shown to bo true 
of water, he extended to several other gases, and he even 
deduced from the vapour density of compounds that of 
certain elements, more particularly, caibon, mercury, and 
iodine, which had not been ascertained by direct experiment. 

It would take too much space to give in detail the criti- 
cism which the enunciation of the principle evoked, more 
particularly from Dalton, who would not accept Gay- 
Lussac’s position, and affirmed his belief that “ gases do not 
unite in equal or exact measures in any one instance ; when 
they appear to do so, it is owing to the inaccuracy of our 
experiments.” 3 There was at that time the difficulty that 
the specific gravity of gases and vapours had been imper- 
fectly determined, and the nccessaiy consequence of Gay- 
Lussac’s law, that the specific gravity and combining weight 
of elements should bo expressed by tho same number, 
could nob be experimentally confirmed. Moreover, Dalton 
rested combination on atomic and not on combining 
weights, and tho numbers he employed wore in almost every 
instance very different from those which more accurate 
analysis has since determined. But tho imperfect character 
of the then available data, and the amount of seemingly 
adverse experimental evidence, only throw a stronger light 
on the genius of Gay-Lussac in divining a law which, as 
science has progressed, has been duly confirmed, and which 
not only forms the most important control of the combin- 
ing weight of chemical substances, but, when interpreted 
by the kinetic theory of gases, shows that the physical mole- 
cules (that is to say, tho portions of tho substance which 
are not broken up into smaller parts during the motion 
which wo call heat) exist in equal numbers in equal 
volumes of different gases at tho same temperature and 
pressure. This law, which has as high a claim as the 
other to hear the name of Gay-Lussac, is also sometimes 
deprived of that honour, and called the law of Avogadro, 
who, long afterwards, by his more extended researches, 
caused the importance of the law to bo recognized by 
chemists. 

The next events in Gay-Lussac’s scientific career are con- 
nected with what may be called his rivalry with Davy, wlu» 
in matter of ago (b. December 17, 1778) was almost exactly 
his contemporary. In 1808 when Davy, having isolated 
potassium and sodium, was awarded Napoleon’s prize fop tho 
most important discovery in voltaic electricity, the emperor 
is said to have asked Iiow it was that these discoveries were 
made abroad and French prizes were carried away. Having 

1 New System of Chemical Philosophy, Manchester, 1810, part il, 

p. 559. 
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been informed that there was no battery of power equal to 
that used by Davy, be caused a very large one to be made, 
and presented it to the Fcole Polyteckmque. While waiting 
for it, Gay-Lussac and Thdnard succeeded m preparing 
potassium by a diiecfc chemical action, m which fused potash 
was brought in contact with red-hot iron. This method 
enabled chemists to prepare the alkali metals in quantity, 
and Gay-Lussac and Thenard availed themselves of it to 
examine the properties of potassium very completely, and 
not only so, but also to use it as a means of decomposing 
other substances. It was in this way that they separated 
boron from boracic acid, an element which was also prepared 
by Davy with the same materials. It is worth notice that 
Davy admitted the advantage of the method of Gay-Lussac 
and Thdnard, though lie seems to have subsequently re- 
garded their appropriation of the newly-discovered metal as 
not altogether warranted. 1 The researches with the great 
battery after it was made did not come up to their expecta- 
tions , the power fell far short of what had been anticipated, 
and they confined themselves rather to an examination of 
the phenomena presented by the apparatus itself, than to 
using it as an engine for effecting important decompositions. 

In 1809 was published the second investigation parallel 
to one by Davy, namely, upon hydrochloric (or, as it 
was then called, muriatic) acid, and chlorine, then called 
oxymuriatic acid. This memoir was read to the Institute, 
and was also published iu the second volume of the Memoir es 
d’Arcueil. Gay-Lussac and Th^nard describe a crowd of 
reactions they had tried for determining the characters of 
these bodies. They pointed out differences between the 
muriatic and other acids, and indicated that the anomalies 
which it presented were explicable either on the hypothesis 
of water being an essential constituent of the acid, or on 
that of the oxymuriatLc acid being a simplo gas At the 
end of their memoir, however, they decided m favour of 
oxymuriatic acid being compound, although they had failed 
to get oxygen from it by heating it with carbon. The ex- 
planation of this decision seems to be that, while they 
themselves were influenced to some extent by Lavoisier’s 
oxygen theory of acids, some of the other members of the 
Arcueil Society, such as Laplace and Berthollet, were keen 
Lavoisierians, and were prepared to oppose any criticism 
which might lead to a modification of the great Frenchman’s 
opinion on so vital a point. To admit the existence of an 
acid without oxygen might have led to a loss of the whole 
scientific position which Franco had gained by Lavoisier’s 
defeat of phlogiston. Davy, who was not uudor the same 
influence, declared, as the result of his inquiries, that oxy- 
muriatic acid gas was simplo, and that therefore tliero 
may be acids without oxgyen. Sometime after, Gay-Lussac 
and Thfinard agreed with this view, which they could do 
with less hesitation, as they had themselves indicated it m 
their own memoir. 

Among the investigations which Gay-Lussac under- 
took with Thdnard in the years 1810-1811, and which 
ultimately yielded most valuable results, must be men- 
tioned those upon organic chemistry, and especially upon 
the analysis of fixed organic compounds. Before this time 


1 Gay-Lussac and TUcnaid made no claim, of course, to the dis- 
covery of potassium and sodium, though several important discoveries 
1 olio wed from their experiments. Thus, m addition to hoion, they 
got also the fluoride of horon ; and hy the rapid combustion of the 
alkali metals in dry oxygen they got tlieir peroxides, hy means of which 
Tlu' card subsequently prepared the peroxide of hydrogen. At first, 
liowevei, they seem to have thought that the alkali metals contained 
hydrogen, and it was not for a couple of years that they accepted 
Davy’s view of their simplicity. Indeed, about this time there appeals 
to have been considerable imceitainty about the elemental character of 
the motala, it being thought that they contained hydrogen, an idea 
which, on account of its retrogrado nature, was criticized by Davy as a 
kind of phlogistic revival. 
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tke only way of determining the composition of organic 
substances was to explode them with oxygen, and as this 
method was practicable only m tke case of bodies which 
were gaseous, or could be readily volatilized, the gieat 
majority of fixed organic substances still remained unex- 
aminecL Gay-Lussac and Thdnard introduced the plan of 
adding some oxidizing agent to the substance and burning 
it m a tube. They used chlorate of potassium, and the 
products of combustion were collected over mercury. The 
results obtained were m some cases very accurate, but the 
process was difficult of execution, and it is singular that the 
authors should have prefened it to combustion with oxide 
of copper, which they also tried. In 1815, however, Gay- 
Lussac employed the latter agent for the examination of 
cyanogen, and the other method was abandoned. The final 
improvements were made some years later by Liebig, when 
woikmg in Gay-Lussac’s laboratory. By their original 
method Gay-Lussac and Thdnard detarminedthe composition 
of fifteen organic substances, including sugar, starch, gum, 
wax, oil, various woods, resm ; mucic, oxalic, tartaric, citric, 
and acetic acids ; and albumen, fibrin, gelatin, and casein. 
Gay-Lussac succeeded also, m 1811, in obtaining pure 
hydrocyanic acid. He described its physical properties, but 
did not announce anything about its composition till 1815, 
when ho published his celebrated memoir in which he 
described cyanogen as a compound ladical, piussic acid as 
a compound of this radical with hydrogen alone, and the 
prussiates as compounds of the radical with metals. He 
also showed how to prepare free cyanogen, and explained 
Bertkollet’s oxyprassic acid to be really chloride of cyanogen. 
The proof that prussic acid contains hydrogen and no 
oxygen was a most important support to the hydrogen acid 
theory, while the isolation of the radical cyanogen was of 
equal importance for the subsequent epoch of compound 
radicals tn organic chemistry. 

In 1813-14 Gay-Lussac published his memoirs on iodine. 
This was the third investigation which involved a rivalry 
with Davy, and it was also that about which there was most 
feeling Com tois had discovered the substance in 1 81 1 , and 
had given some of it for examination to CIiiment-Ddsormes. 
He had only published a brief notice of it when Davy 
arrived in Baris, having obtained express permission of 
Napoleon to pass through France on his way to Italy. Davy 
got a few fragments of this curious substance, and after a 
brief examination with a very limited poi table laboratory 
which he had with him, perceived its analogy to chlorine, and 
drew the conclusion that it must be a simple body of similar 
character. Gay-Lussac, it is said, having heard of Davy’s 
making experiments with it, went off to Gourtois, got a 
specimen, and proceeded to examine it. He also saw its 
likeness to chlorine, blit liis previous decision respecting 
that body hampered liim, and it was with some hesitation 
that he ultimately acknowledged its elemental character. 
Whether or not Gay-Lussac was actuated by the motive 
ascribed to him. by Arago — that it would be a reflexion on 
French science were the settlement of the characters of this 
substance to be left to a foreigner visiting Tans — it is not 
necessary to enquire; but Davy seems to have felt that Gay- 
Lussac was competing, and not altogether fairly, with him. 
In a letter to Clement he gives a brief account of his work, 
and lays claim to the first revelation of the elemental char- 
acter of iodine, and again in a subsequent letter to his 
brother, which contains a short review of the Parisian 
chemists and their reception of him, the only complaint he 
makes is that Gay-Lussac had played him a trick in trying 
to appropriate the discovery of the character of iodine and 
of hydriodic acid. Quito apart, however, from this claim 
on Gay-Lussac’s part, the memoirs remain models 1 of inves- 
tigation and description. Davy quite freely admitted that 
full light might be expected on the subject from its 
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havmg been taken m hand by so able and accurate a 
diemist as Gay-Lussac. 

The year 1815 saw the completion of the research on 
cyanogen already referred to, and with it concludes the 
period of Gay-Lussac’s most important discoveries. Having 
now attained a leading if not the foremost place among the 
scientific men iu the French capital, his advice was often j 
required on important questions, His attention was thus 
turned in part from purely scientific subjects to points of 
practical interest. In these new fields, however, he dis- 
played the same poweis which he had exercised so sedu- 
lously m the pursuit of scientific truth, m fact he was now 
to introduce and establish scientific accuracy where there 
had been previously only practical approximations. The 
most important of these later discoveries were the method 
of estimating the amount of real alkali m potash and soda 
by the volume of standard acid required for neutralization ; 
the method of estimating the amount of available chlorine 
in bleaching powder by a solution of arsenious acid , direc- 
tions for the use of the centesimal alcoholometer, published 
m 1824:, and specially commended by the commission of 
the Institute appointed to report on it, as displaying all the 
accuiacy and exhaustive treatment of the author; and 
lastly, the perfecting of the method of assaying silver by a 
standard solution of common salt, a volume on which was 
published m 1833. This last has superseded the old 
method of assaying silver by cupellation, as being more 
rapid, more accurate, and easier of execution; and indeed 
all these processes are so complete and satisfactoiy, and are 
besides so identified with their author’s name, that his 
reputation is secured by them, quite independently of lus 
earlier work. In what has been said above, only the more 
important of Gay-Lussac’s discoveries have been alluded to. 
To enter into an account, however brief, of all hi3 
labours, would occupy more space than can be allowed 
here Indeed the list of his papers in the Boyal 
Society’s catalogue amounts to 148, besides those of which 
he was joint-author with Yon Humboldt, Thdnard, 'Welter, 
and Liebig ; and they embrace every department of the 
science as cultivated fifty years ago. Among his later 
researches may bo 'mentioned those on fermentation, and 
those executed by Liebig in conjunction with hun, after tho 
young German chemist had gamed the coveted admission 
to Gay-Lussac’s private laboratory diuiug the years 1823- 
24. The latter include improvements oil organic analysis, 
and the examination of fulmmic acul. Gay-Lussac con- 
tinued liis work, and published the results in the Ann (ties 
de Chime, of which he hail been joint-editor for some thirty- 
years, up till almost Hs death, which took place at Paris on 
May 9, 1850. 

Some of the appointments he held have been already 
referred to. After having acted as Fourcroy’s demon- 
strator, he was made professor of chomistry at tho Jilcolo 
Polytechnique. From 1808 to 1832 he was professor 
of physics at the Sorb on ne, and he only resigned that 
office when ho was made professor of chemistry at the 
Jardin des Plantes. Besides being on the commission of 
arts and manufactures, and tho “ administration ” of gun- 
powder and nitre, he was appointor! assayer for the mint m 
1839. In 1831 he was elected to the chamber of deputies 
as member for Haute Vienne, and finally, iu 1839, entered 
the chamber of peers. 

Gay-Lussac’s scientific work is remarkable not only for 
its rangobut for its intrinsic worth, its accuracy of detail, 
its experimental ingenuity, its descriptive clearness, and the 
soundness of its inferences. Ho did not hesitate to criticize 
Ms own results, and replace them by others more accurate 
cither of lus own or of another’s discovery; he improved 
and invented physical and chemical apparatus: tho baro- 
meter, thermometer, cuthetometer, alcoholometer, and tho 
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burette, which still bears lus name, all bear witness to his 
ingenuity and practical skill. He devised new analytical 
methods ; he discovered new substances, such as fluoride 
of boron, and iodic, hydrosulphocyanic, dithionic, and 
hyposulphurous acids ; he enlarged and corrected the 
knowledge of those already discovered , he examined the 
physical conditions of chemical action , he searched into 
the causes of chemical combination and chemical change. 
That lie had the power of grasping the law underlying a 
few facts is nowhere more evident than m the memoir on 
gaseous combination, his most important contribution to 
science. That he missed the opportunity of assigning the 
chief limit to Lavoisier’s hypothesis, must be ascribed partly 
at least to the influence of others. Authority decided it, 
peiliaps against his secret convictions. 

From Arago’s and other notices one gathers that Gay- 
Lussac was reticent, patient, persevering, accurate to 
punctiliousness, perhaps a little cold and reserved, and not 
unaware of his great ability. But he was also bold and 
energetic, not only m his work, but equally so in defence 
and support of his friends. His eailiest childish adven- 
tures, as told by Arago, lieiald the fearless aeronaut and 
undaunted investigator of volcanic eruptions. The en- 
durance he exhibited under the laboratory accidents 
which befell him shows the power of will with which 
lie could face the prospect of becoming blind and useless 
for the prosecution of the science which was his very 
life, and of which he is one of the most distinguished orna- 
ments. It was only at the very end, when tho disease 
from which he suffered left him no hope, that he complained 
with some bitterness of the hardship of leaving this world 
when so many discoveries were making, and when so many 
moie were likely to he made. 

Tliemoio important of Gay-Lussuc’s papers aic scattered through 
journals difficult of access. Tho most complete list of them is con- 
tained m the Boyal Society’s catalogue of scientific papers ; lists 
arc also given at tho end of lloofcr’s article in the Jiingrnqihic 
Generate, and m FoggemloriFs Piographisch-liteiar mhes Hand- 
Cartel buch, Leipsie, 1803. Accounts of various portions of Gay- 
Lussac’s ilifecovonos and views will ho found in such v. oiks .is 
Thomson’s History of Chemist nj, vol. n , London, 1830 ; Kopji’s 
Gesehichte der Chemui, Brunswick, 1843-47; Kopp’s Jiiitirirkel • 
itng der Chcmie, Munich, 1871 ; Lumas, Lemons snr hr J'lnlowplne 
Glmnque, Tans, 1837, and repunted Pans, 3878 ; I, ml cubing, 
Vortuigc uher die Jin tie id. chiwjsgcsrli ichte. de> Che mu', Brunswick, 
18(39 , Forbes, A Jlcvmo of the Progress of Mnthnmtu'al amt 
Physical Science in moie. recent times, Edinburgh, 1808. The chief 
authorities for the life of Gay-Lussac arc Arago (Oiitrrrtt, Palis, 
1855, t in ), Biot ( Abslurets , J'of/ttl Society, vol. V., 1813 5fi, p 
1013), P. A Cap (Ac Museum d’ /list oil e Mat n relic, Paris, 1854, 
pt. 1, jn 137). M. V ) 

GAZA, an ancient city of PliilisLia, close to the sou and 
to the south boundary of tho lloly Land. The Hebrew is 
more correctly rendered in English ns Azzah (J)cut. ii. 23), 
and moari3 “.strong.” Tho modern Arabic form of the 
name is Gliazzeh. Tho town stands on an isolated lull about 
100 foot high, and lms now a population of 1800 souls. It 
is divided into four quarters, the eastern suburb consisting 
ontirely of mud houses. A magnificent grove of very 
ancient olives forms an avouuo 4 miles lung north of tlm 
city. On ilio south-east are a few palms. There aw many 
lofty minarets in various parts of the town, and a tine 
mosque built of ancient materials. A 12th century church 
towards tlio south aide of tho hill has also been converted 
into a mosque. On tho cast is shown the tomb of Samson 
(an erroneous tradition dating .back to tho 'Middle Ages). 
Tho ancient walls aro now covered up beneath green mounds 
of rubbish. The water supply is from wolfs sunk through 
the sandy soil to tho rock ; of these there aro more than 
twenty —an unusual number for a Syrian tuwn. Thu land 
for tho 3 miles between Gaza and tho sou consists prin- 
cipally of sand dunes. There is no natural harbour, but 
traces of ruiiiB near the shore mark tho site of the old 
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Majuma Gazse or Port of Gaza, now called el M met, which 
in the 5th century was a separate town and episcopal see, 1 
under the title Constantia or Limena Gaza In the 7th I 
century there were numerous families of Samaritans in 1 
Gaza, but they became extinct at the commencement of the 
present century. ITashem, an ancestor of Mahomet, lies 
buried in the town. On the east are remains of a race- 
course, the corners marked by granite shafts with Greek 
inscriptions on them. To the south is a lemarkable hill, 
quite isolated and bare, with a small mosque and a grave- 
yard. It is called el Munt&r, u the watch tower,” and is 
supposed to be the mountain “ before (or facing) Hebron,” 
to which Samson earned the gates of Gaza (Judg xvi 3). 
The bazaars of Gaza are considered good. An extensive 
pottery exists in the town, and black earthenware peculiar 
to the place is manufactured there. The climate is dry 
and comparatively healthy, but the summer temperature 
often exceeds 110° Fahr. The surrounding country is 
partly cornland, partly waste, and is inhabited by wander- 
ing Arabs. From the 5 th to the 12 th century Gaza was 
an episcopal see of the Latin Church, but even as late as 
the 4th century an idol named Mamas was worshipped iii 
the town 

GAZA, Tiieodoeus (c. 1400-1478), one of the leaders 
of the revival of learning in the 15th century, was born at 
Thessalonica about the year 1400. On the capture of Ins 
native city by the Turks in 1 430 he removed to Mantua, 
where he rapidly acquued a competent knowledge of Latin 
under the teaching of Vicfcorino de Feltre, supporting 
limiself meanwhile by giving lessons m Greek, and by 
copying manuscripts of the ancient classics. About 1440 
he became professor of Greek in the newly founded univer- 
sity of Ferrara, to which students in great numbers from all 
parts of Italy were soon attracted by his fame as a teacher. 
He had taken some part in the councils which were held in 
Ferrara (1438), Florence (1439), and Siena (1440), with 
the object of bringing about a reconciliation between the 
Greek and Latin Churches j and in 1450, responding to the 
invitation of Pope Nicholas V., ho went to Borne, where ho 
was for some years employed by his patron in making Latin 
translations from Aristotle and other Greek authors. From 
1450 to 1458 lie lived at Naples under the patronage of 
Alphonse) the Magnanimous , and shortly after the latter 
date ho was appointed by Cardinal Bessarion to a benefice 
in the south of Italy, where the later years of his life were 
spout, aud where ho died at an advanced age in 1478. 
Gaza stood high in the opinion of most of his learned con- 
temporaries, but still higher in that of the scholars of the 
succeeding generation. Ilis Greek grammar, in Greek 
(ypa/x/xcmio/s ehrayaiyf/s /3l(3\ui 8), first printed at Venice ' 
in 1495, and afterwards partially translated by Erasmus m 
1521, although in many respects defective, especially in its 
syntax, has clone good service in the cause of sound learning, 
llis translations wore very numerous, including the P ro- 
ll emat a, De Distoria Animalium, De Pariibus Animalium, 
and Da Generations Animalium of Aristotle, the llistoria 
Plan tar um and De Gauds Plantarum of Theophrastus, the 
Problematic of Alexander Aplirodisias, the De Instruendis 
A debus of ZFlian, and some of the Homilies of Chrysostom. 
He also turned into Greek Cicero’s De Senectute and 
tiomnium Scvpionis , — with much success, in the opinion of 
Erasmus ; with more elegance than exactitude, according 
to the colder judgment of modern scholars. He was the 
author also of two small treatises entitled De Mensibus and 
De, Orif/ine Turcarum. 

GAZELLE. See Antelope. 

GAZETTE, The London, is the official newspaper of the 
Government, and is published every Tuesday and Friday. 
It contains proclamations, orders, regulations, and other 
acts of state, and is received as evidence thereof m legal 
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proceedings. It also contains notices of proceedings in 
j bankruptcy, dissolutions of partnership, &c. The Bank- 
ruptcy Act, 1869, requires the order of adjudication to be 
published in the Gazette , and makes the Gazette conclusive 
evidence of adjudication Other statutes, dealing with 
special subjects, have similar provisions. Unless by 
virtue of such statutes, the Gazette is not evidence of any- 
thing but acts of state. The Scotch law of evidence 
would appear not to be so stringent. Gazettes are also 
published in Edinburgh and Dublin. 

GEBEB. After all the research and criticism that have 
been expended on this the first and most interesting 
peisonage m the modem histoiy of chemistiy, little is 
definitely known about him, and about the origin of the 
works which pas3 under his name. It has been a veiy 
general tradition to regaid Geber as an Arabian, but until 
the publication in recent years by European scholais of the 
wotks of Arabian historians and bibliographers, the pro- 
bable source of the tradition has not been known. It seems 
to be pretty generally believed that the Geber of Western 
Europe is the same as the person who is called m full Aba 
Musa Dschabir (or Jabu) Ben Haijan Ben Abdallah el-Sufi 
el-Tarsusi el-Kufi, who was reckoned the most illustuous 
of the alchemists by tbe Arabs, and who is mentioned in 
the Kitab-al-Fihrist (10th cent.), by Tbn Khallilcan (13tl\ 
cent ), by Haji Ivhalfa (17th cent.), and other writers. 
If this be correct, Geber must have flourished m the 8th 
century, for, according to HajiKlialfa, Dschabir Beil Haijan 
died m the 160th year of the Hegira, which corresponds 
with the year beginning October 19, 776 a.d. This date 
is incidentally confirmed by other writers, though there are 
difficulties arising from the date of his teacher Kalid Ben 
J ezid, and his patron Dscliaafar ess-Sadik. His birthplace 
was Tarsus, or, as others say, Kufa ; and he is said to have 
resided at Damascus and at Kufa. This account, though 
apparently the most trustworthy, does not agree with the 
statements of D’Herbelot, quoted seemingly from native 
sources, that Geber was born at Hairan in Mesopotamia, 
was a Sabsean by religion, and lived in the 3d century of 
the Hegira. Nor does it agree with that of Leo African us, 
who in 1526 gave a description of the Alchemical Society 
of Fez, in Africa, and told how the chief authority of that 
society was a certain Geber, a Greek, that had apostatized 
to Mahometanism, and lived a century after Mahomet. 
Leo’s story has circulated very widely, but its accuracy 
has been impugued by Reiske and Asseman, and the woilcs 
of both Leo aud D’Herbelot have been rejected as autho- 
rities by WiistenfelcL Other writers have tried to show 
that Geber was a native of Spain, or at least lived at 
‘ Seville, hut this has probably arisen from confusing 
Geber the chemist with other persons of the same or 
similar name. From the doubt encircling the personality of 
Geber, some have gone the length of questioning whether 
such a person ever existed but in name, and this view lias 
been again expressed by Steinschneider, who mentions 
“Abu MusaDscbabir BenHaiyan, commonly called Geber, 
an almost mythical person of the earliest period of Islam, 
renowned as an alchemist.” While Steinschneider here ex- 
hibits notable scepticism with respect to Dschabir’s very 
existence, he exhibits equal credulity m bis belief that this 
mythical Dschabir is identical with Geber. In the present 
state of the question there is no alternative but to accept 
the account given in the Fihrist, and admit the possibility 
of Dschabir and Geber being one and tbe same, Con- 
firmation of this view is to be sought in a comparison 
of the works ascribed to Geber with those bearing the 
name of Dschabir. The latter are divisible into two 
classes, those mentioned in Arabic bibliographies, and 
those existing in manuscript in European libraries. To 
Dschabir is assigned the authorship of an immense 
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number of works on chemistry and many other topics 
besides. Titles of 500 of these are given in the Fihrist, 
and have been reproduced by Hammer-Purgstall, but 
nothing else is known about them. Haji Khalfa also enu- 
merates the titles of several alchemical works by Dschabir, 
and other works are mentioned by other writers. Again 
Arabic MSS. on alchemy bearing the name of Dschabir 
Ben Haijan exist at Leyden, at Paris, in the British 
Museum, and elsewhere ; but these have not been critically 
examined as to their date, age, authenticity, contents, &c. 
It is not known if they correspond with the lists already 
mentioned, or with the Latin MSS. or the printed versions. 
The Latin MSS. are contained in the Vatican, at Leyden, 
Oxford, and other places, Of these the Vatican MS. is the 
alleged basis of some of the printed editions: aad the 
Bodleian MSS. have been described by W. H. Black, but 
no collation of the text of these writings for critical pur- 
poses has as yet been made. The oldest of the MSS. dates 
from the 14th century ; but if the works ascribed to Roger 
Bacon, Albertus Magnus, and others be genuine, Geber’s 
name and writings must have been known and esteemed at 
a still earlier period. The works which purport to have 
been written by Geber, and which have been printed, bear 
the following names \-Smima j>erfedioni$ ; Liber investi- 
gations, , or Be investigatione perfections ; Be inventione 
veritatis ; Liber Forncicum ; Testcimentim. None of the 
editions appear to contain the whole of these tractates ; 
there are usually found only two or three of them, but the 
English translation contains them all except the Testament , 
which is considered spurious by some writers. The printed 
editions of these works are very numerous, hut they are all 
uncommon, and some of them are exceedingly rare. . No 
approximately complete list is contained in any biblio- 
graphy, and very few writers have seen more than half a 
dozen at most. The most complete catalogue from personal 
inspection is given by Beckmann. It contains twelve 
editions, but that does not comprise nearly all those which 
are known. While some of the editions correspond exactly, 
being merely reprints, there are important differences among 
others, What light these variations may throw upon the 
origin of the text has never been investigated. A critical 
edition of the works with the various readings would be 
necessary before deciding that what is found in them is 
really Geber’s, and dates back eleven centuries. It may 
be that some of the knowledge of chemistry credited to 
Geber was really interpolated at a later date. It is 
quite possible that the account given of the various acids, 
salts, and metals, and of the apparatus and operations, 
may have been modified or extended. But, on the other 
hand, the general theory that runs through the whole of 
the writings is in all probability original. The theory is 
that the metals are composed of the same elements, and 
that by proper treatment the less perfect can be gradually 
developed into the more perfect metals, This theory is 
very clearly, and one may even say logically, worked out, 
and it was the leading idea in chemistry down to the 
1 6th century at least. In carrying out this theory prac- 
tically, certain materials were employed and were subjected 
to operations, and the knowledge acquired about them 
took shape by degrees. Though subsequent workers 
added to what was known, Geber’s reputed works are so 
clear, so precise, so complete, that they differ in a most 
striking manner from the works of even the best writers 
in the later alchemical period, and make it difficult to 
account for their existence at all. Older writings there 
are none ; subsequent writings as clear as Gober’s do 
not appear until far more was known; the unsolved 
problem therefore remains. Who was Geber, and how does 
it happen that his works stand quite alone in chemical 
literature ? 


The following are a few of the authorities which may he con- 
sulted : — Abulfcda, Annates Moslcmici, Copenhagen, 1790, with 
Iteiske’s note ; Beckmann, GescMchta dor Erfmdungcn, 1803, v. 
272 ; Black, Catalogue of 3ISS. bequeathed to the University of 
Oxford by Mias Ashmolc, 1845 ; D’Herbelot, Bibliothcqw Orientate, 
Paris, 1697 ; Haji Khalfa, Lexicon, ed. Fluegel, London, 1885-58 ; 
Hammer-Purgstall, Litcraturgeschichte dcr Arabcr, Yienna, 1850 ; 
Ibn-Kballikan, Biographical Dictionary, by De Slane, Paris, 1843, 
vol. i. pp. 800-1; Kitab-al-Bihrist, ed. Fluegel, 1871-72; Kopp, 
Beitrage zur Geschichtc dcr Charlie, Brunswick, 1875, part iii.; 
Laboratory, 1867, vol. i, pp. 71-76; Leo Africanns, Africa} De- 
scriptio , Leyden, 1632; Steinschneider, “Die toxicologischcn 
Sebriften der Araber,” in Yirchow’s Arehiv, Berlin, 1871, Bd. 52 ; 
Wustenfeld, Qeschichte dcr Arabischcn Aerzte , Gottingen, 1840. 
See also article Alchemy. (J- V) 

QEBWBILER, in French Guebwiller, a town of the 
German imperial province of Alsace-Lorraine, in the district 
of Upper Alsace, situated about 13 miles south of Colmar, 
at the mouth of the Blumenthal or “ Vale of Flowers.” It 
communicates by a branch line with the railway between 
Sfcrasburg and Basel. Among the principal buildings are 
the Roman Catholic church of St Leoclgar, dating from the 
12th. century, the Evangelical church, the synagogue, the 
town-house, and the old Dominican convent now used as a 
market and concert-hall. The spinning, weaving, bleaching, 
and dyeing of cotton is the chief industry, but woollen 
goods and silk ribbons, as well as machinery, are also manu- 
factured. Gebweiler is mentioned as early as 774. It 
belonged to the religious foundation of Murbach, and in 
1759 the abbots chose it for their residence. At the 
French Revolution of 1789, however, the chapter house was 
laid in ruins, and though the archives were rescued and 
removed to Colmar, the library perished in the devastation. 
Population in 1871, 11,104; in 1875, 11,622. 

GECKO, the common name applied to all the species of 
Geclcoticloe, an extensive family of lizards belonging to the 
Pachyglossie, or u thick-skinned ” sub-order of Gray. The 
geckoes are small creatures, seldom exceeding 8 inches in 



Leaf-bailed Gecko {Phyllurv.s plalurns). 


length including tlio tail, With the head considerably 
flattened, the body short and thick, the legs not high enough 
to prevent the body dragging somowliat on tho ground, tho 
eyes large and almost destitute of eyelids, and tho tail short 
and in some cases nearly as thick as tho body, tho geckoes 
altogether lack the lithoness and grace characteristic of most 
lizards. Their colours also are dull, and to tho weird and 
forbidding aspect thus produced the goneral prejudice 
against those creatures in the countries whero they occur, 
which has led to their being classed with toads and snakes, 
is no doubt to be attributed. Their bite was supposed to 
be venomous, and their saliva to produce painful cutaneous 
eruptions ; even their touch was thought sufficient to convoy 
a dangerous taint. It is needless to say that in this 
instance the popular mind was misled by appearances. The 
gockoos are not only harmless, but arc exceedingly useful 
creatures, feeding on insects and worms, which, owing to 
the great width of their oesophagus, they are enabled to 
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swallow whole, and in pursuit o£ which, they do not hesitate 
to enter human dwellings, where they are often killed on 
suspicion. The structure of the toes m those lizards forms 
their most characteristic anatomical feature. These organs 
are flattened out into broad discs, and are furnished with 
transverse lamellar plates, by means of which the geckoes 
are enabled to run with ease on the smoothest surface, and 
to irtntate the fly m remaining suspended on ceilings or on 
the under surfaces of leaves. Most of the species have 
nails to their toes, and these in their sharpness and retrac- 
tility bear considerable resemblance to the claws of fehne 
animals. They are nocturnal in their habits ; hut when not 
exposed to the hot sunshine they are able to pursue their 
prey by day. They hibernate ; and two fatty masses in 
front of the pubis are supposed to furnish the means of 
nourishment during this period. Many of the species 
possess to a limited extent the chameleon faculty of chang- 
ing colour, while their colouring generally may be regarded 
as protective; a few Indian forms are said to become 
luminous in the dark. The geckoes form an extensive 
family, including 60 genera and 200 species, found through- 
out the warmer regions of the earth, two only being 
inhabitants of Europe, and even these occur also in the 
north of Africa. Unlike most lizards, they are found in the 
remotest oceanic islands, a fact which leads Mr Wallace 
(Geographical Distribution of Animals) to suppose that 
they possess exceptional means of distribution. 

GED, William ( 1 -1749), the inventor of the art 
of stereotyping, was born at Edinburgh about the beginning 
of the 18th century. In 1725 he first put in practice the 
art which he had discovered ; and some years later he 
entered into a partnership with a London capitalist, with a 
view to employing it on a great scale. The partnership, 
however, turned out very ill; and Ged, broken-hearted at 
his want of success, died at London, October 19, 1749. 
The only books which he produced by means of stereotyp- 
ing were two prayer-books for the university of Cambridge, 
and an edition of Sallust See Life by Nichols, 1781. 

GEDDES, Alexander (1737-1802), a learned theo- 
logian, biblical ciitic, and miscellaneous writer, was horn 
at the farm of Arradoul, in the parish of Ralhven, Banff- 
shire, Scotland, on the 14th of September 1737. At the 
age of fourteen he entered the small Homan Catholic semi- 
nary at Scalan in a remote glen of the Banffshire highlands, 
where be remained till October 1758, when he was sent to 
the Scottish College in Paris for the further prosecution of 
his studies. Here to considerable acquirements in biblical 
philology and school divinity he succeeded in adding a 
good knowledge of most of the literary languages of Europe. 
Returning to Scotland after an absence of six years, he for 
a short time officiated as a priest in Dundee, but in May 
1765 received and accepted an invitation to become resident 
in the family of the earl of Traquair, where, with abund- 
ance of leisure and the free use of an adequate library, he 
made further progress in his favourite biblical studies. 
After a second visit to Paris which extended over some 
months, and which was employed by him iii reading and 
making extracts from rare books and manuscripts in the 
public libraries, he in 1769 was appointed to the charge of 
the Catholic congregation of Auchlnhalrig in his native 
county. During the period of a ten years' incumbency 
there he displayed a liberality of spirit which caused con- 
siderable scandal to his stricter brethren ; and the freedom 
with which he fraternized with his Protestant neighbours 
once and again called forth the rebuke of Ms bishop (Hay). 
Ultimately, on account of his occasional attendance at the 
parish church of Cullen, where his friend Buchanan was 
minister, he was deprived of his charge and forbidden the 
exercise of ecclesiastical functions within the diocese. This 
happened in 1779; and in 1780 he went with his friend 
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Lord Traquair to London, where he spent the rest of his 
life, with the exception of a few weeks devoted to travel 
on the Continent. Before leaving Scotland he had received 
the honorary degree of LL.D. from the university of 
Aberdeen, a compliment seldom before paid to any Catholic, 
and had been made an honorary member of the Society of 
Antiquaries, in the institution of which he had taken a very 
active part. Shortly after his airival in London Geddes 
received an appointment in connexion with the chapel of 
the imperial ambassador, which he held until the chaplaincy 
was suppressed some years afterwards. Having been intro- 
duced to Lord Petre, to whom he broached his long-cherished 
scheme for the publication of a new Catholic version of the 
Scriptures on the basis of the Vulgate, he met with every 
encouragement fiom that nobleman, who assigned to bun 
an annual salary of £200, and, moreover, undertook to 
provide the needful books. Supported also by such scholars 
as Ifennicott arid Lowth, Geddes in 1786 published a Pro- 
spectus of a new Translation of the Holy Bible, from corrected, 
Texts of the Originals, compai ed with the ancient Versions, 
with various Headings, explanatory Notes, and critical 
Observations, a considerable quaito volume, m which the 
defects of previous tianslations were fully pointed out, and 
the means were indicated by which these might be removed. 
It attracted considerable notice of a favourable kmc!, and 
led to the publication in 17S8 of Proposals for Printing, 
with a specimen, and in 1790 of a General Answer to 
Queries, Counsels, and Criticisms. The first volume of the 
translation itself, which was entitled The Holy Bible ; or the 
Boohs accounted sacred by Jews and Christians; otherwise 
called the Boohs of the Old and New Covenants ; faithfully 
translated from corrected Texts of the Originals, with various 
Headings, explanatory Notes, and critical Remarks, appeared 
in 1792, and was tho signal for a storm of hostility on tho 
part of both Catholics and Protestants. It was obvious 
enough — no small offence mthe eyes of some — that as a critic 
Geddes had identified himself with Houbigant, Kennicott, 
and MLchaelis; but others did not hesitate to stigmatize 
him as the would-ho “corrector of the Holy Ghost.” Three 
of tho vicars-apostolic almost immediately warned all the 
faithful against the “ use and reception ” of his translation, 
on tho ostensible ground that it had not been examined and 
approved by due ecclesiastical authority ; and by his own 
bishop (Douglas) ho was in 1793 suspended from tho exer- 
cise of his orders in tho London district, The second 
volume of the translation, completing the historical books, 
published in 1797, found no more friendly reception ; hut 
this circumstance did not discourage him from giving forth 
in 1800 tho volume of Critical Hemarhs on the Hebrew 
Scriptures, corresponding with a New Translation of the 
Bible, containing the Pentateuch, of which it is enough to 
say that, while fully saturated with all tho best learning 
of its time, it presented m a somewhat brusque and in- 
judicious manner the then novel and startling views of 
Eichhorn and his school on tho primitive history and early 
records of mankind. Dr Geddes was engaged on a critical 
translation of the Psalms, which he had completed clown to 
the 118th, when he was seized with a lingering and painful 
illness which ultimately proved fatal on the 26th of 
February 1802. Although for many years ho had been 
under ecclesiastical censures, he had never for a moment 
swerved from a consistent profession of faith as a Catholic ; 
and on his death-bod he duly received the last rites of Ms 
communion. It would appear, however, that the report 
which gained currency that before his death he had made 
recantation of Ms “errors" was entirely destitute of founda- 
tion in fact. In his lifetime he enjoyed the friendship of 
several emin ent Continental scholars, and Ms death, was 
noticed as being a loss to science in the Gdehrie Zdtung 
of Gotha and in other foreign journals. 
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Besides pamphlets ou the Catholic and slaveiy questions, as well 
as several iugitive jaux cVespi it, and a niimhei of unsigned ai tides 
in the Analytical Review, Geddes also published a metucal turns- 
lation and adaptation of Select Salves of Horace (1779), and a 
verbal lemlenng of the Fust Book of the Iliad of Ho»w (1/92) 
The Memons of his life and wutnigs by lus fueiid Di Mason Good 
appealed m 1803, and Ins unfinished woili on the Psalms m 1807. 

GEELONG, one of the leading towns in Victoria, coeval 
with Melbourne m the history of Australian settlement, is 
pleasantly situated on Corio Bay, au extensive western arm 
of Port Phillip, 45 miles £> W. of Melbourne, m 39° 8' S. 
lat. and 144° 21' E. long. The town slopes to the hay on 
the north side and to the Baiwon river on the south, and its 
position in this respect, as well as the shelter it obtains 
from the Bellanne range of hills, renders it the healthiest 
town in the colony. Its streets are wide and laid out at 
right angles, aud there are many handsome public and 
private buildings It has a botanical garden, and two parks 
maintained by the municipality. The public buildings 
comprise a mechanics 1 institute (with a library containing 
nearly 12,000 volumes), a public library, a town hall, a fire- 
brigade establishment, a handsome and commodious 
hospital, a supreme court, and orphan and benevolent 
asylums. The town is supplied with water from large state- 
constructed reservoirs in the Brisbane ranges, some 25 miles 
distant. As a manufacturuig centre Geelong is of con- 
siderable importance. It contains extensive woollen mills 
and tanneries on the Barwon river, and paper of good 
quality is largely made in the neighbourhood. Geelong 
harbour has area and depth enough to hold all the navies 
of the world. The bar at the entrance lias been cut (at 
an expense of £6000) to admit vessels of heavy draught, 
aucl some of the largest wool ships are able to load at the 
wharves, which are connected by railway with all parts of 
the colony. The population of the city proper is a little over 
12,000, but with the adjacent boroughs of Geelong West, 
Clulwell, and Newtown the total is increased to 24,000. 

GEESTEMUNDE, a seaport in the Prussian pro- 
vince of Hanover, m the district or Zanddrostei of Studs, 
situated, as the name indicates, at the mouth of the Goeste, 
a right-hand affluent of the estuary of the Weser. It lies 
about 32 miles N. of Bremen, and is the terminus of a 
railway from that city. The interest of the place is purely 
naval and commercial, its origin dating no further back than 
1857, when the construction of the harbour was commenced. 
The great basin opened in 1863 has a length of 1785 
English feet, a breadth of 410, aud a depth of nearly 23, 
and can accommodate 24 or 25 of the largest ships of the 
line , and the petroleum basin opened in 1874 has a length 
of 820 feet and a breadth of 147. To the left of the great 
basin lies a canal, which has a length of 13,380 feet and a 
breadth of 155 ; and from this canal there strikes off 
another of similar proportions. Tho whole port is protected 
by powerful fortifications, and it lies outside of the limit 
of the German customs Since 1864 the trade has beeii 
almost trebled, the number of vessels being 6l7 sea-going 
ships entering in 1875 and upwards of 2000 river craft. 
Among the industrial establishments of tho town are ship- 
building yards, foundries, engineering works, and steam 
mills. The population, exclusive of the garrison, was 3218 
iu 1871, and 3436 in 1875; and if the neighbouring 
commune of Geestendorf be included, the total for 1871 
was 9148, and for 1875 10,425. 

GEFLE, Latinized as Gevalia , a seaport town of Sweden, 
at the head of the Gefieborglfin, about a mile from the shore 
of the gulf of Bothnia, near the month of the Geflc-A, 50 
miles E. of Fahlun, and about the same distance N. of 
Upsalu, 1 Vi th the former city it has been connected by 
railway since 1S59, and with the latter and Stockholm since 
1874. As tho river at that place is divided into three 
channels, tho town consists of four portions, communicating 
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with each other by wooden bridges. In 1869 it was almost 
destroyed by fixe, but it has been rebuilt, and may still be 
reckoned one of the prettiest, as it is certainly one of the 
busiest, of Swedish towns. The principal buildings are 
the castle, originally founded in the lGtli century by King 
John III , but rebuilt since its destruction by fire in 1727 , 
a beautiful council-house erected by Gustavus III., who 
held a diet in the town in 1792 ; a hospital, an exchahge, 
and a freemason’s lodge in the Gothic style. An orphan 
asylum, a gymnasium, removed to Gefle fiom Stockholm in 
16G8, and a public library may also be mentioned. Pos- 
sessing an excellent kaibour, and recently restored wharves 
to which laige vessels have easy access, Gefle is the great 
poit for the Dalecarlian district, and thus lanlcs in Sweden 
next to Stockholm and Gottenburg, It has about 100 
ships of its own, and carries on a good trade in the export 
of timber, tar, flax, and linen, and iu the import of gram, 
salt, coal, &c. The manufactures of the town include 
sailcloth aud linen, tobacco, leather, non wares, and 
machinery. In 1873 the population was 16,265. 

GEIGER, Abraham (1810-1874), one of the ablest 
leaders of the modern Jewish school of theology and 
criticism, was horn at Frankfort-on-the-Mam, May 24, 
IS 10. After receiving fiom his father and uncle the 
elements of an ordmaiy rabbinical education, lie was in bis 
eleventh year sent to the gymnasium, whence in 1829 he 
passed to the university of Heidelbeig, which lie soon after- 
wards exchanged for that of Bonn. As a student ho gicatly 
distinguished himself both m philosophy aud in philology, 
and at the close of his course wrote on the relations of 
Judaism and Mahometanism a pnze-ossay which was after- 
wards published, in 1833, under tho title T) r <«i hut 
Mohammed am dem JudentJnm anfgenommen ? In 
November 1832 ho wont to Wiesbaden as rabbi of tho 
synagogue there, aud, still pursuing the lino of scioutific 
study upon which he liad entered during his undergraduate 
course, became iu 1835 one of tho most active promoters of 
the Zntsehnft fur Jutlische Theologie, which appeared from 
1835 to 1839, and again from 1842 to 1847. In 1838 ho 
removed to Breslau, where he continued to reside for tho 
next twenty-five years, and where ho wroto some of bis 
most important works, including his Lehr- und fn'sehueh :ur 
Sf>rache der MiscJma (1845), lus fltudmi from Maimonidos 
(1850), his translation into Gorman of llic poems of Juda 
ha-Levi (Abu’l Ilassan) in 1851, and tho Ursrhrift und 
Ueber&etzungen der Libel in Hirer Abidin gtgheii von tier 
inner n JCntioiclelung des Judentlmns (1857). Tho last- 
named work especially attracted much attention at the time 
I of its appearance, aud may be said to have marked a new 
departure in the methods of studying tho records of Judaism, 
In 1863 Geiger became head of the synagogue of his native 
town, whence lie removed in 1870 to Berlin, where, in 
addition to his duties as chief rabbi, lie took tho principal 
charge of the newly established seminary for Jewish science. 
The Ursrhrift w r as followed by a more exhaustive handling 
of one of its topics in Die Hadducaer und Vharmier (18(13), 
and by a more thorough going application of its leading 
principles in an elaborate history of Judaism {Das Judea- 
thum u. seine Geschielde) in 1865-71. Geiger also contri- 
buted frequently on Hebrew', (Samaritan, and Syriac sub- 
jects to the Zeitsehrift der deulschen morgen Uindiseh )t 
Gesellschaft, and from 18G2 until his death (which occurred 
on tho 23d of October 1874) ho was editor of a periodical 
entitled Jiidische Zeitsehrift f Ur Wmensehaft und Zebra, 
Ho also published a Jewish prayer-book {Israel kisehes 
Gebetbuch) which is well known in Germany, besides a 
variety of minor monographs on historical and literary sub- 
jects connected with the fortunes of his people. An All- 
gemeine ZJuileihmg and five volumes of Karhgelassnir 
Zchriften wevo edited by his son L. Geiger in 1875, 
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GEUER, Erik Gustae (1783-1847), Sweden’s greatest 
'historian, was born at Ransater m Varmland, January 12, 
1783, of a family that had immigrated from Austria m the 
time of Gustavus Adolphus. At sixteen he left Carlstad 
gymnasium for the university of Upsala, where in 1803 
lie carried off the Swedish Academy’s gieat prize for an 
Aremmne ofver Rdcsfurstdndaren Sten Sture He graduated 
m 1806, and in. 1810 returned from a year’s residence m 
England to become “docent” in his university. Soon 
afterwaids he accepted a post in the public record office at 
Stockholm, where, with eleven fiiends, he founded the 
“ Gothic Society,” to whose organ Iduna he contributed a 
number of prose essays and the songs Manhem , Vildngen, 
Den siste kampen , Den siste slcalden, Odalbonden, Kolar- 
rjossen, and others, whose simplicity and earnestness, warm 
feeling, and strong patriotic spirit are dearer to his nation 
for the fine melodies to which lie set them. About the 
same time he issued a volume of hymns (1812), of which 
several are inserted in the Swedish Psalter. Geijer’s lyric 
muse was soon after silenced by his call to be assistant to 
Fant, professor of history of Upsala (1815), whom he 
succeeded m that chair in 1817. In 1824 he was elected 
to the Swedish Academy. A single volume of a great pro- 
jected work, Svea Riles Uafder , itself a masterly critical 
examination of the souices of Sweden’s legendary history, 
appeared m 1825. Geijer’s researches in its preparation 
had severely strained his health, and he went the same 
year on a tour through Denmark and part of Germany, his 
impressions from which are recorded in his Minnen (1834). 
In 1832-36 he published three volumes of his Suenska folkets 
hi star ia, a clear view of the political and social development 
of Sweden down to the close of Queen Ohristma’s reign 
The acute critical insight, just thought, and finished his- 
torical art of these two incomplete works of Geijer entitle 
him to the first place among Swedish historians. His chief 
other historical and political wiitmgs aie his Kort techwig 
af Sveriges tillsland och af defornamste handlande personer 
under tidenfmn Karl XII.’s dud till Gustaf Ill's antrade 
af regjenngen (Stockh. 1838), and Feudalism och republi- 
canism, ett bulrag till Samhallsfurfattningens hisioria 
(1844), which led to a controversy with the historian Fryxell 
regarding the part played in history by the Swedish aiisto- 
cracy. Geijer also edited, with the aid of Schroder, a con- 
tinuation of Pant’s Scriptoves svecicarum inedii cevi (1818— 
25), and, by himself, Thonld’s Samlade shifter (1819-25), 
and Konung Gustaf II Ids efterlemnade Papper (3 vols. 
1843-45) Geijer’s academic lectures, of which the last 
three, published in 1845, under the title Om vox tids inre 
samhallsforhallanden , % sijnnerhet med afseende pa Fddernes- 
landet , involved him in another controversy with Fryxell, 
exercised a great influence over his students, who especially 
testified to their attachment after the failure of the prosecu- 
tion for alleged anti-Trinitarian heresies in his Thorild, 
tillika en pihilosopihish eller oplulosophish behdnnelse (1820). 
A number of his extempore lectures, recovered from notes, 
were published by Ribbing in 1856. Failing health forced 
Geijer to resign his chair in 1816, after which he removed 
to Stockholm for the purpose of completing his Svenska 
follceis historia, and died there 23d April 1847. His 
Samlade shifter (13 vols, 1849-55; new ed. 1873-75) 
include a large number of philosophical and political essays 
contributed to reviews, particularly to Ziteraturbladet 
{1838-39), a periodical edited by himself, which attracted 
great attention in its day by its pronounced liberal views 
on public questions, a striking contrast to those he had 
defended in 1828-30, when, as again in 1840-41, he re- 
presented Upsala university in the Swedish diet. 

Geijer’s style is strong and manly. His genius bursts 
out in sudden flashes that light up the dark corners of 
history. A few strokes, and a personality stands before us 
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instinct with life. His language is at once the scholar’s and 
the poet’s; with his profoundest thought there beats in 
unison the warmest, the noblest, the most patriotic heart 
Geijer came to the writing of history fresh from researches 
in the whole field of Scandinavian antiquity, researches 
whose first-fruits are garnered in numeious articles in Iduna , 
and his masterly treatise Om den gamla nmdisJea foll- 
visan , piefixed to the collection of Svensla follvisor 
which he edited with A A. Afzelius (3 vols. 1814-16). 
The development of freedom is the idea that gives unity to 
all his historical writings. This idea is not subjective , he 
traces it in the darkest annals of his country Sweden, he 
lepeats, is the only European land that has not been trod by 
foreign armies, that has never accepted the yoke of serfdom. 
There, on the whole, the king has ever been the people’s 
faithfullest ally, and all his great designs for the country’s 
external and internal gain have been carried out “by the 
help of God and Sweden.” Throughout life Geijer waa 
what he professed to be, a seeker; and to no philosophic 
system did he yield absolute allegiance. Yet his writings 
mark a new era in Swedish history, the rise of a “critical 
school” whose aim is to draw the tiuth without distortion, 
and present reality without a foil. 

For Geijei’s biography, see his own Minnen (1834), which contains 
copious extiacts fiom his letters and diaues , ilalmstrom, Min- 
nested ofvci E. G Geijer, addressed to the Upsala students, June 6, 
1848, and printed among his Tal och csthetiska afhandlmgai (1868), 
and Grunddragen af Sicnsla mtiei hetens hafdar (1866-68); and S 
A. Hollander, Mimic af E G Geijer (1869). 

GEIKIE, Walter (1795-1837), a Scotch subject- 
painter, was born at Edinburgh, November 9, 1795. 
In his second year he was attacked by a nervous fever 
by which he permanently lost the faculty of hearing, 
but through the careful attention of his father he was 
enabled to obtain a good education. His artistic talent 
was fust manifested, while he was still very young, by 
attempts to cut out representations of objects in paper, 
and to draw figures with chalk on floors and walls. 
Before he had the advantage of the instruction of a master, 
he had attained considerable proficiency m sketching both 
figures and landscapes from nature, and in 1812 he was 
admitted into the drawing academy of the board of Scotch 
manufactures, where he made very rapid progress in the 
use of the pencil. He first exhibited in 1815, and was 
elected an associate of the Royal Scottish Academy in 1831, 
and a fellow in 1834. He died on the 1st August 1837, 
and was interred in the Greyfriars Churchyard, Edinburgh. 
Owing to his want of feeling for colour Geikie was not a 
successful painter in oils, but he sketched in India ink with 
great truth and humour the scenes and characters of Scottish 
lower-class life in his native city. The characteristics he 
depicts are somewhat obvious and superficial, but his 
humour is never coarse, and he is surpassed by few in 
the power of representing the broadly ludicrous and the 
plain and homely aspects of humble life. A series of etch- 
ings which exhibit very high excellence were published 
by him in 1829-31, and a collection of eighty-one of these 
was republished posthumously in 1841, with a biographical 
introduction by Sir Thomas Dick Lauder, Bart. 

GEILER, or GEYLER, von Kaisersberg, Johann 
(1445-1510), one of the greatest of the popular preachers 
of the 15th century, was born at Schaffhausen, March 16, 
1445, but from 1448 passed Ms childhood and youth at 
Kaisersberg in Upper Alsace, from which place his current 
designation is derived. In 1460 he entered the university of 
Freiburg in Baden, where, after graduation, he lectured for 
some time on the Sentences of Petrus Lombardus, the Com- 
mentaries oE Alexander Halensls, and several of the works 
of Aristotle. A living interest in theological subjects, which 
had been awakened within him by the study of Gerson, led 
in 1471 to his removal to the university of Basel, at that 
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period a centre of attraction to some of the most earnest 
spirits of the time. Made a doctor of theology in 1475, 
he received a professorship at Freiburg in. the follow- 
ing year • but his tastes began to incline him more strongly 
to the vocation of a preacher, while his fervour and elo- 
quence soon led to his receiving numerous invitations to the 
larger towns. Ultimately he accepted in 1478 a call to the 
cathedral of Sfcrasburg, where he continued to work with 
few interruptions until within a short time of his death, 
which occurred on the 10th of March 1510. The beautiful 
pulpit erected for him iu 1481 in the nave of the cathedral, 
when the chapel of St Lawrence had proved too small, still 
bears witness to the popularity he enjoyed as a preacher in 
the immediate sphere of his labours, and the testimonies of 
Sebastian Brandt, Beatus Kenanus, Reuchlin, Melanchthon, 
and others who survived him, abundantly show how power- 
ful, how healthy, and how widespread had been the influ- 
ence of his personal character His sermons — bold, incisive, 
abounding in cjuaiut illustrations, nor altogether wanting 
m instances of what would now be called bad taste — taken 
down as he spoke them, and circulated (sometimes without 
his knowledge or consent) by his friends, told perceptibly 
on the German thought as well as on the German speech of 
his time 

Among the many volumes published under his name only 
two appear to have had the benefit of Ins icvision, namely, Dcr 
Sedeti Puradies von warm und volkomnen Tugenclcn, ana that 
entitled Das vrng Sclutf Of the rest, probably the best known is 
a series of lectures on his fiiend Seb Brandt’s well-known woik 
the N'amcula oi Speculum Fakimim , of which an edition was pub- 
lished at Stmsburg m 1511 under the following title — Naviculu 
sive speculum fatucn uni pi cestantissimi sacntruvi litaai um doctoiis 
Joanms Getter Kcyscrsla gd conciomtoi is Aujentinensis in scrmones 
juxta iurmanm scrim divisa; suis figuns jam siqmta; atquc a 
Jacobo Othcro diligcnta colleda Govipendiosa vitco cjusdcm de- 
scnptioper JJccdiun Ehcmtnwn Selcslatmum. 

Seo Von Ammon, Geyler's Lehen, Zehien, und Pierhi/len (182(5), Rtobei, Etsai 
riistonque et Lit tenure sur la Vie ft tee Hermans tie Geilei (130*1), an<l C Schmidt 
in 1101706*8 lieat-Encyd , i\ 714 (1855) 

GEISSLER, Heineich (1814-79), a distinguished prac- 
tical physicist, was horn at the village of Igelshieb in 
Saxe-Memingen, Germany, whore he w'as educated as a 
glass-blower After many years spent in travelling from, 
city to city in the exercise of his craft, he settled at Bonn, 
wheie he speedily gained a high reputation, not only for his 
surpassing skill and ingenuity of conception in the fabrica- 
tion of physical apparatus, but for his comprehensive know- 
ledge, acquired chiefly in later life, of the natural scioncos. 
With Pluckor, in 1852, by means of an ingeniously con- 
trived instrument, in which mercury was made to compen- 
sate for the expansion of the glass, ho ascertained tho 
maximum density of water to bo at 3‘S 0 C. He also de- 
termined the coefficient of expansion for ice botweon - 24° 
and ~ 7°, and for water freezing at 0°. In 1SG9, iu conjunc- 
tion with "Vogelsang, he proved the existence) of liquid carbon 
dioxide in cavities in quartz and topaz, and later he obtained 
amorphous from ordinary phosphorus by moans of tho 
electric current. He is best known as the inventor of tho 
scaled glass tubes which bear his name, by means of which 
are exhibited the phenomena accompanying tho discharge 
of electricity through highly rarefied vapours and gases (see 
EejEctbioity, vol. viii p, 64). Among other apparatus 
contrived by him are his vaporimeter, mercury air-pump, 
balances, normal thermometer, and areometer. From the 
university of Bonn, on tho occasion of its jubilee, he re- 
ceived the honorary degree of doctor of philosophy. He 
died on the 24th of January 1879, in the sixty-fifth year 
of Ms age. See A. W. Hofmann, Ber. d. dent, chem, Ges., 
1879, p. 148. 

e GELA, an ancient city on tho south coast of Sicily, on a 
rivor of the same name, near the site of the modern 
Terranuova between Girgeuti and Camerina. Founded by 
a joint colony of Cretans and Rhodians (tho laitor mainly 


-GEL 

from the city of Hindus), it soon rose to wealth and power, 
and by 582 b c. it was able to become the mother-city of 
Agrigentum, by which it was however destined before long 
to be surpassed. The most important among its rulers 
weie the following : — Oleander, who subverted the oligarchy 
and made himself despot (505—498 b c.) , Hippocrates, 
his brother, who raised Gela to its highest pitch of emi- 
nence (498-491 b.o.) ; Gelon, who immediately succeeded 
Hippocrates, and rapidly pursued the same career of aggran- 
dizement till in 485 B.c. he got possession of Syracuse, 
and gave the first blow to his native city by removing the 
seat of government to his new conquest ; and finally Hiero, 
the brother of Gelon, who succeeded to the sovexeignty m 
478 b.c. The decadent Gela was laid waste by Phalaris of 
Agngentum, and in the time of Strabo it was nothing 
more than a heap of ruins. AEschylus died at Gela in 456 
B.a; and it was the birthplace of Apollodorus, a comic 
poet of note. 

GELASIUS, the name of two popes. 

Gelasius I. succeeded Felix III. m 492, and confirmed 
the estrangement between the Eastern and Western 
Churches by insisting on the removal of tho name of 
Acacius, bishop of Constantinople, from the diptychs. He 
was also the first decidedly to assert tho supremacy of the 
papal over the imperial power, and the superiority of the 
pope to the general councils. He is the author of De 
ducibus in Christo naturis culversus Eulyckm d JVedoiitm. 
Five of his letters have also come down to us, and ho is 
most probably the author of Liber Sacramento t um, pub- 
lished at Rome m 1680, but the so-called Decretnm Gdasd 
de libris recipiendis et non recqnendis is evidently a forgery. 
Gelasius died iu 496, and was canonized, las day being the 
18 th November. 

Gelasius II. (Giovanni da Gacta) was of noble descent, 
and was bom at Gaola about 1050. Ho received Ins theo- 
logical education in tho abbey of Monte Casino, and after- 
wards hold tho office of elianeollor undor Urban H., and of 
cardinal-deacon under Pascal II. On tho death of Pascal 
II. he was elected pope by tho cardinals, 18tli January 
1118, and when his person was seized by Cencius Frangi- 
pani, a partisan of the emperor Henry Y., ho was almost 
immediately set at liberty through tho general upusing of 
the people m his behalf. The sudden appeaiuncp of the 
ompeior, however, compelled him to leave Romo for Gaola. 
and the imperial party chose an anti-pope, Ruidiuus, arch 
bishop of Braga, under the name of Gregory VI 11. 
Gelasius, at a council held at Capua, fulminated bulls of 
I excommunication against his ecclesiastical rival and tho 
emperor, and under tho protection of the Norman princes 
ho was able to return to Home, where ho stayed for a time 
in partial concealment, but having barely escaped capture 
by tho Frangipani while celebrating mass in tho church of 
St Praxodo, he left the city, and after wandering through 
various parts of Italy and France died iu the abbey of 
Clugny, January 19, 1119. 

GELATIN. When intercellular connective tissue, as 
mot with in skin, tendons, ligaments, and tho fascia* of tho 
muscles, of which it forms the basis, is treated with water, 
preferably hot, or in presence of dilute acids, for some 
time, a solution is obtained which in (tooling solidifies to 
a jelly. The dissolved substance bears the name of Gelatin 
or Glulin. 

The same substance is obtained when tho matrix of bones 
is submitted to similar treatment, after previous removal of 
the linio salts by means of mineral acids. Again, when 
unossifiod cartilage, as for instance tho bone-cartilages of 
tho vertebrate foetus, is treated with water or dilute acids, 
a solution is obtained which also gelatinizes on cooling, 
Tho coagulation iu this case, however, is due, not to gelatin, 
but to a closoly allied substance called chondrin. At one 
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time it was supposed that in each of these three cases the 
gelatinizing materials obtained were formed by the hydra- 
tion or by a physical metamorphosis of a different substance 
pre-existing ia the respective tissues, to which the names 
collagen, ossein, and chondrogen were given respectively — 
the two former yielding gelatin, and the last chondnn 

Farther experiments have made it more probable that 
gelatin and chondnn do not differ essentially from their 
parent tissues, analyses of tendons and of gelatin or isinglass 
(a very fine form of gelatin obtainable from the sturgeon) 
agreeing within the range of experimental error. At the 
same time, as Foster observes in the case of chondrin, the 
fact that its extraction from cartilage requires an amount 
of boiling with water, much more than would be necessary 
to dissolve the same amount of dried product, points rather 
the other way Most probably the change which occurs 
is of a puiely physical character. 

True gelatigenous tissue occurs in all mature vertebrates, 
with the single exception, according to Hoppe-Seyler, of 
that m other lespects auomalous vertebrate, Amphioxus 
Janceolatus. In the embryo it does not appear till late in 
foetal life, chondrin being found instead _, and the change 
which biiugs gelatin into the place of chondrin is effected, 
not by a metamorphosis of the latter, bub by its removal, 
and the independent formation of gelatin. The tissue in 
question was believed to be peculiar to Vertebrata until 
Hoppe-Seyler discovered it in the bodies of Octopus and 
Sepiola. By boiling these cephalopods with water he 
obtained large quantities of gelatin free from chondiin, but 
m an extension of his experiments to other invertebrates, 
as cockchafers and Anodon and Unio, no such tissue could 
he detected Gelatin, as such, is not met with iu any of the 
normal fluids of the body, hub occurs in the blood in cases of 
leulhcemia. 

Various qualities of impure gelatin aie prepared on the 
largo scale by boilmg up the hides of oxen, skins of calves, 
and spongy parts of horns , from any of the crude gelatins 
the pure substance may bo obtained by bleaching with 
sulphurous acid and steeping repeatedly iu warm water, 
when m the state of soft jelly 

Pure gelatin is an amorphous, brittle, nearly transparent 
substance, faintly yellow, tasteless, and inodorous, neutral 
to vegetable colours, and unaltered by exposure to dry air. 
Submitted to analysis it exhibits an elementary composi- 
tion agreeing closely with that of chondrin, containing in 
round numbers 0 50, H 7, N 18, 0 - 1 - S 24 per cent.; whilst 
chondiin contains about 3 per cent, less nitrogen and more 
oxygen 

Hothing is known with any certainty as to its chemical 
constitution, or of the mode m which it is formed from 
albuminoids. Besides a similarity in elementary constitu- 
ents, it exhibits in a general way a connexion with that 
large andimportant class of animal substances called %>roteids, 
being, like them, amorphous, soluble in acids and alkalies, 
and giving in solution a left-handed rotation of the piano 
of polarization. Nevertheless, the ordinary well-recognized 
reactions for proteids are but faintly observed in the 
case of gelatin, and the only substances which at once 
and freely precipitate it from solution are corrosive sub- 
limate, strong alcohol, and tannic acid. 

According to Wanklyn, gelatin is distinctly differentiated 
from such substances as casein and albumin by a marked 
difference in behaviour when treated successively with boil- 
ing potash and alkaline permanganate. All nitrogenous 
organic substances yield large quantities of ammonia when 
decomposed by boiling with these solutions ; but whereas 
albuminoids give up their ammonia at two successive stages, 
one of which is acliioved by the action of potash alone, the 
other on the subsequent addition of permanganate, gelatin 
yields the same amount after the action of permanganate 
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alone, as the total obtainable by the successive actions of 
the two reagents. Now, as there appear to be good 
grounds for believing the molecule of albuminoids to con- 
tain one or more urea-residues, and as uiea, and presumably 
tberefoie a urea-residue, would yield its ammonia to potash 
alone, Wanklyn concludes that gelatin differs m constitution 
from albuminoids by containing no urea On the other 
hand, as Foster observes, the behaviour of gelatin as a 
food (see below), in diminishing the amount of fat used by 
an animal fed partly on it, as well as the quantity of nitro- 
gen abstracted from other sources, is readily intelligible on 
the hypothesis that it splits into a urea and a fat moiety. 

Although gelatin m a dry state is unalterable by exposure 
to air, its solution exhibits, like all the proteids, a remark 
able tendency to putrefaction , but a characteristic feature 
of this process m the case of gelatin is that the solution 
assumes a transient acid reaction. The ultimate products 
of this decomposition are the same as are produced by pro 
longed boiling wfith acid (see below). It has been found 
that oxalic acid, over and above the action common to al] 
dilute acids of preventing the solidification of gelatin solu 
tions, has the further property of preventing m a large 
measure tins tendency to putrefy when the gelatin is treated 
with hot solutions of this acid, and then freed from adhering 
acid by means of carbonate of lime. Gelatin so treated ha? 
been called metagelatin. 

Strange to say, m spite of the marked tendency o 
gelatin solutions to develop ferment-organisms, and under 
go putrefaction, the stability of the substance m the drj 
state is such that it has even been used, and with some 
success, as a means of preserving perishable foods. The 
process, invented by Dr Campbell Morfit, consists in im 
pregnatmg the foods with gelatin, and then drying them 
till about 10 per cent, or less of water is present. Milk 
gelatinized in this way is superior in several respects tc 
the products of the ordinary condensation process, more 
especially in the retention of a much larger proportion oi 
albuminoids. 

Gelatin has a maikcd affinity for water, abstracting il 
from admixture with alcohol, for example. Solid gelatii 
steeped for some hours in water absorbs a certain amouul 
and swells up, in which condition a gentle heat, as that oi 
the water-bath, serves to convert it into a liquid ; or this 
may be readily produced by the addition of a trace of alkal 
or mineral acid, or by strong acetic acid. In the last case 
however, or if we use the mineral acids in a more con 
centratod form, the solution obtained has lost its power oi 
solidifying, though not that of acting as a glue. By pro 
longed boiling of strong aqueous solutions at a high, or oi 
weak solutions at a lower temperature, the characteristic 
properties of gelatin are impaired and ultimately destroyed 
After this treatment it acts less poweifully as a glue 
loses its tendency to solidify, and becomes increasing!) 
soluble m cold water ■ nevertheless the solutions yield or 
precipitation with alcohol a substance identical iu composi 
tion with gelatin. 

By prolonged boiling in contact with hydrolytic agents 
such as sulphuric acid or caustic alkali, it yields quantities 
of leiidn and glycocoll (so-called <r sugar of gelatin,” this 
being tho method by which glycocoll was first prepared) 
but no tyrosin. In this last respect it agrees with its neai 
allies, chondrin and elastin, and differs from the great hod) 
of proteids, the characteristic solid products of the decom 
position of which are leuciu and tyrosin. At the same time 
the formation of glycocoll differentiates it from chondrin, 
from which, moreover, it can he readily distinguished h) 
its non-precipitability by acetate of lead. 

When it is mixed with copper sulphate a bright green 
liquid is formed, from which the copper cannot be thrown 
down free of organic matter. Addition of potash to the 
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liquid merely changes the colour from green to violet, which 
by boiling is further transformed into a pale red, hut without 
any precipitation of hydrate. Hence the inapplicability of 
Trommer’s sugar test m presence of gelatin, the cuprous 
oxide being soluble m gelatin solutions. 

Treated with strong oxidizing agents, such as a mixture 
of sulphuric acid aud bichromate of potash, or biuoxide of 
manganese, it exhibits a close resemblance m behaviour to 
casein, formic and valerianic acids being the principal pro- 
ducts, along with a small quantity of benzoic aldehyde. 
When solution of gelatin is mixed with chromate of potash 
alone, it forms a medium very sensitive to light, which con- 
verts it into an insoluble yellow mass. 

As bones are capable of yielding one-third of their 
weight of solid gelatin, it follows that, if gelatin had a 
value equivalent to albuminoids, the bones of an animal 
would contain one-fifth of the total nutritive material in 
its body. Accordingly, at a time when gelatin was m 
high esteem for its food-value, recourse was had largely 
to this source, more especially in France, for a cheap 
nutritive soup for soldiers, pauper establishments, and 
hospitals. To prepare such a soup the bones maybe either 
simply boiled m water under pressure, as m a Papm’s 
digester, or without pressure, or they may be previously 
freed from salts of calcium by treatment with dilute hydro- 
chloric acid. On the large scale the crushed bones are 
submitted to the combined action of steam at high pressure 
and a current of water percolating through the fragments. 
The bones, preferably in a fresh condition, or preserved by 
thorough drying or by antiseptic agents such as brine, are 
crushed by passing them between solid iron cylinders 
grooved longitudinally and kept revolving. They are then 
packed into a cylindrical cage, which can be lowered into a 
cylmdiical jacket of rather larger diameter than itself, the 
whole closing with a well-fitting lid A pipe for the en- 
trance of water, regulated by a stopcock, projects from tlio 
top of the outer cylinder, and is connected before the lid is 
put on with an adjustable nozzle, through which the water 
trickles down among the caged bones Another pipo is 
connected with the bottom of the apparatus for the pas- 
sage of high-pressure steam. The gelatin solution may 
be removed at intervals by means of a stopcock at tho 
bottom. The quantity of water percolating through tlio 
bones is carefully regulated m accordance with the varying 
pressure of the steam, so as to produce a soup of neaily 
uniform consistence 

As to the mitiilive value of such a soup very different opinions 
have been entertained at different times It was at the time of the 
first French Revolution, when the question of tho improvement of 
the diet of soldiers anil people was much discussed, that attention 
began to be directed to gelatin as a cheap aud useful food ; and at 
that time such men as Proust ami D’Areot weio trying improved 
methods of extracting ll from bone. The discovery of nitrogen as 
a constituent of fowls generally led to its being regarded as the 
special criterion of food-valuo, and, as this clement was found lo 
exist m largo proportion in gelatin, tho percentage of gelatin 
extractable fiom any substance way liekl as determining its worth 
as food. 

In 1802 a commission appointed by tho Academy to investigate 
the question reported that, though it might to it certain extent 
replace ilesh in soups, yet it could not bo taken as tlio measure of 
food-value. Meanwhile expeumonta on men and dogs, especially 
by Comic, Gaiuml, Edwards, and Balzac, along with the results of 
hospital rations at St Antoine and St Louis, showed tho impossi- 
bility of feeding upon gelatin alone, and in general its unsatisfactory 
character as a food Accordingly, a second commission was appointed 
by the Academy in 1841, who reported very strongly against tlio 
use of gelatin at all as an article of diet, alleging that, besides being 
valueless itself, it actually diminishes the value of otherwise nutri- 
tious food ; but this latter part of the indictment was overturned 
by the Netherlands’ commission ( Oompt . Jientl. , 1844). It ended by 
the Academy m 1850 declaring that gelatin was positively injurious 
to tho digestive organs; and the natural result of this extreme 
reaction was of course a complete cessation of its uso as food. 

In Germany, Liebig had declared, in liis Thunxheviie (1843), that 


gelatin, being a product of the decomposition of albumen, could not 
take the place of albumen as food, though it might be conceived to 
be useful foi the giowtli of gelatinous tissue Boussmgault s 
experiments on ducks (Anil Chem. Phys , 1846) showed that, con- 
trary to what should happen if the repoit of the French Academy 
weie tme, gelatin did not pass unaltered into their feces, but that 
a large mexease of iuic acid was found in. then mine, a 1 esult winch 
was confhmed by Fieriehs and Bisclioff, who found m the mine of 
dogs fed on gelatin large amounts of uiea — nnc acid m birds and 
urea m mammals being the ehaiactenstic foims m which uitiogcu 
is eliminated from the system of these animals. The conclusion 
they amved at was that the use of gelatin as a food was limited to 
its power of undei going decomposition m the body, like the caibo- 
hydiates, to yield heat, but that it cannot leplace the other nitio- 
gcuous constituents of the body. In 1853 Lh Dondeis of Utrecht 
published atieatise on foods, m winch he dealt with gelatin, and 
expressed opinions that have pile tty much held tlieir giound since, 
and only been confirmed m detail by subsequent mve&tigatois 
Large quantities of gelatin, he says, aie detiimenial to digestion. 
In moderate quantity it gets decomposed in the body, and acts as a 
food piobably by diminishing the otheiwise necessaiy amount oi 
albumen, the sole use oi winch, he remaiks, is not merely to fonn 
tissues In I860 Bischoff and Yoit published flic l esult of their 
experiments on the subject, which completely established tlio fact 
that gelatin can take the place of albumen to a limited extent, 
m a way that fat cannot, so that the body-weiglit maintains, itself 
on a smailei supply of albumen, and that gelatin lias a function 
theiefoie of a higher character than a meie heat-producer like staicli 
and sugar. In a inoro recent memoir by Yoit, fiom which the 
previous liistoiical sketch is mostly bonowed (Zeitschnft fur 
Bioloyu , vxu., 1872), the results of an extensive soiies of eaicfnl 
experiments aie given, in winch the same conclusion comes out. 
He finds, moieovei, that the saving of albumen is even moie maiked 
when a modeiate amount of fat accompanies tho gelatin, but that 
no combination of fat «aiul gelatin can replace albumen oi prevent 
the animal fiom losing ilesli; but, on tho contiavy, when a dog was 
fed on equal pmts oi gelatin aud fat it lost more ilesh than when 
fed on gelatm alone Fed on gelatin alone, it ai'lei a tune evinced 
such a lcpugnanee to tlio food that it would lathci starve than feed, 
and, if it was induced lo eat, vomiting and dial i hum w ei o the i esult « 
The time which gelatin takes foi its complete metiunoi pliosis m 
tho body is far less than in the case of albumen, never exceeding 
21 hours, in the couiso oi which tune all its mtiogui may bo found 
in the urine and faiecs. 

A parallel senes of experiments to determine how far gelatin 
could replace fats or curbohydiates in food showed that, though it 
could not bo substituted foi them to any lai go extent, it does 
somewhat diminish tlio amount of fat use l up. Ah Yoit pints 
it at the end of las paper, gelatin cannot, any more limn tuts or 
carbohydrates, lake tho place of that moiety of albumen which lie 
calls tho organic albumen,— the pait which goes to build the oigans 
ami tissues; it cannot produce new blood-coi puseles to leplace 
those that are worn out, or form muscles or any tissues, not even 
the gclatigenous What it is capable of doing is to not as a Milwl i- 
lule to some extent foi that other and far huger pait oi the albumen 
of food which, never at any tune forming part of any oigun, eii- 
culates in tho blood, and is earned to all tho tissues, undergoing 
continual in e tamorphoscH. 

A later senes oi oxpciiments by Etzniger, a pupil of Yoit, wni 
lliidci token m older to elucidate the action of llm digestive fluid H 
cm gelatin or gclatigenous tissue Direct experiments showed 
that those substances are scarcely altered by prolonged contact with 
a dilute (0‘3 per cent.) solution of hydioeli loins acid at the ordinary 
temperature of the body. But when gelatin or tissues yielding if, 
such as hffameiittm nuchc , tendons, ami bones were tieated at the 
same temperature with tin mtilieml gastric juice made by acidifying 
with acid of the above strength glycerin extract oi pigs’ slomacli, 
a large quantity of these substances speedily disappeared to fonn a 
solution which did not gelatinize. The solution thus obtained 
exhibits physical and chemical characters so analogous io those of 
the peptones formed by a similar process from albuminoids that it 
lias been, called by Homo, aulhois (/ehttubjiejihnr. 

In a quite recent research by llofmeistor (Zri/u hrijt fh r Phymh 
Chem., li. [5] 299, 3878) an attempt lms been made to si tidy the pro- 
duct formed in this digestion transformation. 'Taking the soluble 
gelatin obtained hy prolonged boiling of gelatin in water to he the 
same material as is produced by tlio ucium of gastne. juice, the 
author found that from the solutions to obtained two dblinct sub- 
stances could be. separated, erne prccipitablo by pet chloride oi 
platinum, whioli ho calls samiylulhi, and the other not ho precipit- 
able, and also more soluble in alcohol, which ho calls hmirolliv 
Scmiglutin forms definite suits with platinum and copper, annlyw h 
of which agree pretty veil with the formula l' M Il H -N ]r U aa as tl e 
simplest expression for tho substance, .Similarly the copper-salt 
of hemieolfin gave results indicating for heimeollin a formula 
Cb 7 II 70 N u O 18 , Both of these substances yield leuein and glyeoeoll 
when treated by boiling with hydrochloric acid aud stannous 
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chloride Further, this author states that, accoidmg to his 
analyses, collagen differs from gelatin by one molecule of water, 
and fiom the sum of the molecules of semiglutm and hemieollm by 
three molecules of watei, so that a piobable empirical formula for 
gelatin would be Oio2Hi5i^3i(^9> agieemg pietty fanly with the 
peicentage numbers given in an eailier pait of this article. 

See noppe-Sejlei, ifedicimsch-Chermsche Untei sttchungen, 1SGG and lS71,and 
Ins Pliysiotoqische Chernte, just being published , Gmelm’s Handbook, yol xvm, 
1871, Watts's Dictionaiy of Chemistry, -yol a Foi the digestion of gelatin, 
see Call Voif, Zeitschuft fu> Biologic, vili 297, 1S72, Etzinger, same work, 
x 84, 1S74, ami fen constitution of collagen, Hofmeiscei , ZeitsOi fui P/iyuo/ 
C/imte, n [flj 209, 1S7S (OCH) 

Induct) ml Relations of Gelatin 

Glue , — Glue is a form of gelatin, which, on account of its 
impure condition, is employed only as an adhesive medium 
for wood, leather, paper, and like substances. There is, 
however, no absolute distinction between glue and gelatin, 
as they merge into each other by imperceptible degrees; and 
although the dark-coloured varieties of gelatin, which are 
known as ordinary glue are in no case treated as food, yet 
for several purposes the fine transparent kinds, prepared 
chiefly for culinary use, are employed also as adhesive agents. 
Neither again, except m respect of its source, is there any 
chemical or physical distinction between these two sub- 
stances and isinglass or fish glue, and therefore the prepara- 
tion and industrial applications of these three varieties of 
commercial gelatin — glue, gelatin, and isinglass — will be 
here noticed. 

The gelatin-yielding substances in the animal kingdom 
are very numerous, comprising the skins of all animals, 
tendons, intestines, bladders and fish sounds, bones, horns, 
and lioofs. Chondnn, the substance yielded by carti- 
laginous tissue, which is simply an impure variety of 
gelatin (see above), has greatly inferior power of adhesion. 
In the preparation of ordinary glue the materials used are 
the parmgs and cuttings of hides from tan-yards, the ears 
of oxen and sheep, the skins of rabbits, hares, cats, dogs, 
and other animals, the parings of tawed leather, parchment, 
and old gloves, and many other miscellaneous scraps of 
animal matter. Taking tan-yard lefuse to be the principal 
mateiial, it is first steeped for some weeks in a pit with 
lime water, and afterwards carefully dried and stored. The 
object of the luno steeping is to remove any blood and flesh 
which may be attached to the skin, and to form a lime soap 
with the fatty matter it contains. So prepared the 
“ screws ” oi glue pieces, as they are termed, may be kept 
a long time without undergoing change. Before being 
boiled, the glue pieces are thoroughly washed. They are 
thou placed m liemp nets and introduced into an open 
boiler, which has a false bottom, and a tap by which liquid 
may be run off. The boiler is hoatod by direct firing, a series 
of boilers being arranged in the manner best fitted to obtain 
the greatest possible heating effect from one fire. As the 
boiling proceeds test quantities of liquid aie from time to 
time examined and when a sample is found on cooling to 
form a stiff jelly, it is ready to draw off. Usually the first 
boiling occupies about eight hours, and when the liquid has 
been drawn off, more wator is added and the boiling process 
repeated. In this way the gelatinous matter is only ex- 
hausted after six separate boilings, occupying about two days, 
the last boiling yielding a darker-coloured glue than the 
first. It is essential that the boiling out of a charge should 
not be continued longer than is necessary for yielding a 
sufficiently stiff gelatinous solution, as it is found that, when 
the liquid is long exposed to a heat at or above boiling point, 
the gelatin loses its power of congealing. From the boiler 
the sufficiently concentrated solution is run to a tank or 
“setting back,” in which a temperature sufficient to keep it 
fluid is maintained, and in this way any impurity is per- 
mitted to subside. The glue solution is then run into 
wooden troughs or coolers about 6 feet long by 2 feet broad 
and 1 foot deep, in which it sets to a firm jelly. When 
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set, a little water is run over its surface, and with knives 
of suitable form it is detached from the sides and bottom, 
cut mto uniform slices about au inch thick, and squares of 
these are placed on nets stretched between upright wooden 
frames or hurdles for drying. The drying operation, which 
requires very special care, is best done in the open air, 
the plastic masses must, however, be protected from ram. 
Frost and strong dry heat are equally injurious, and the 
best results are obtained in spring and autumn weatbei, 
when the glue dries in from twelve to eighteen days. "When 
the pieces have become quite hard and sonorous, they are 
washed to remove dust from their surface, and to give them 
a glazed or polished appearance. A good quality of glue 
should he free from all specks and grit, and ought to 
have a uniform, light browmsh-yellow, transparent appeal - 
ance, and it should break with a glassy fracture. Steeped 
for some time m cold water it softens and swells up without 
dissolving, and when, again dried it ought to resume its 
original properties. Under the influence of heat it entirely 
dissolves in water, forming a thin syrupy fluid with a not 
disagreeable smell The adhesiveness of different qualities 
of glue, on which quality its value depends, differs con- 
siderably ; and there are several methods of measuring the 
comparative value of commercial samples, the most reliable 
of which are based on actual experiment Glue is also 
made from bones by fiist boiling them to remove the fatty 
matter they contain, and then treating them with strong 
hydrochloric acid till they become quite soft and translucent. 
In this condition, after they are washed and the acid 
neutralized, they are enclosed in a covered vessel and sub- 
mitted to the action of steam, by which a concentrated 
gelatinous solution is first obtained. At a subsequent stage 
the whole mass is boiled by direct heat, and a further 
quantity of glue is so procured. The glue yielded by bones 
has a milky hue, owing to the phosphate of lime it carries 
with it 

Commercial Gelatin. — Gelatin, as a commercial product, 
is prepared in a manner similar to that followed in the 
manufacture of glue ; but the materials used are selected 
with great attention to purity, and the various operations 
are carried out with the most scrupulous care and 
cleanlmes. In the manufactuie of the well-known spark- 
ling gelatin of Messrs Cox of Gorgie, near Edinburgh, 
the following is the process followed, according to tlieir 
patent obtained in 1844. The shoulders and cheeks of 
ox-hides are preferred, but other part3 may be used. 
The hide and skin pieces are cleansed in water, cut m 
small ieces by a machine, and reduced to pulp in a pulp 
mill. The pulp is pressed between rollers, mixed with 
water, and then subjected to heat varying from 150° to 
212° F., whereby gelatin is produced. When a very 
pure quality is required, liquid gelatin is mixed with a small 
quantity of ox blood at a temperature not exceeding 160° 
or 170°, and further heated. The albumen of the blood 
becomes coagulated, and rises as a scum ; the heat is then 
withdrawn, after which the scum is removed and the purer 
liquor allowed to settle, and afterwards it is run into coolers 
to congeal and dry. The gelatin is evaporated in vacuo to 
avoid the injury caused by long subjection to heat; but it 
may also be dried on a steam-heated surface In Nelson’s 
process the gelatin is extracted by steam heat from hide 
pieces winch have been submitted to the bleaching action 
of sulphurous acid. The strained and purified product is 
spread in a thin layer on a marble slab till it partly solidi- 
fies, when it is cut up and washed to free it from all traces 
of acid. It is again redissolved at the lowest possible tem- 
perature, then resolidified and dried in thin sheets on nets. 
Heuze of Berlin prepares a pure transparent gelatin, having 
a fine meaty flavour, from very impure materials, by inti- 
mately mixing with the hot solution of impure dark- 
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coloured gelatinous material a mixture of wood charcoal and 
animal charcoal, leaving the whole together for some hours, 
then redissolvmg and straining off the clarified gelatin 
Isinglass. — Isinglass or fish glue, in its raw state, is the 
sw imm ing-bladder or sound of various species of fish. 
The sounds undergo no other preparation than careful dry- 
ing, hut in the drying they are variously treated and made 
up, so that the isinglass comes into commerce under the 
names of ‘'leaf,” “staple,” “hook,” “pipe,’’ “lump,” “honey- 
comb,” and other designations, according to its form 
The finest isinglass, which comes from Russia, is prepared 
by cutting open the sounds, steeping them in water till the 
outer membrane separates from the inner, then washing the 
latter and exposing it to dry in the air. Russian isinglass 
is obtained from several species of sturgeon (Acipenser), found 
in the Volga and other tributaries of the Caspian Sea, in the 
Black Sea, and in the Arctic Ocean Brazilian isinglass, 
obtained from Brazil and Guiana, is the produce of a large 
fish, Sdurus partem, and probably some other species, and 
Manila and East Indian isinglass are yielded by species of 
fish not yet satisfactorily determined. The sounds of the 
common cod, the hake, and other Gadidce are also used as 
a kind of isinglass. The principal uses to which isinglass is 
applied are for jellies and confections, and as a clarifying 
or filtering medium for wine, beer, and other liquids 
■When used for culinary and confectionery purposes, isinglass 
is rolled into thin sheets and cut into fine shreds to facilitate 
its solution For clarifying liquids its fibrous structure is 
of great value, as it forms a fine network m the liquid in 
which it is disseminated, and thereby mechanically carries 
down all the minute particles which lender the liquid thick 
and turbid. Isinglass dissolved m strong acetic acid forms 
a powerful cement, much used for lepairmg glass, potteiy, 
and similar small objects. 

Uses of Gelatin . — The gelatin derivablo from bones 
enters very largely into human food, in the stock for soups, 
&c., ancl as prepared gelatin, “calves foot jelly,” and isin- 
glass. In addition to the uses already alluded to, gelatin 
h a s many other applications in the arts. It is employed as 
a sizing agent in paper-making, and by painters it is also 
used for sizing or pruning, and for preparing tempera 
colours. Further, it Is used in the preparation of elastic 
moulds of undercut work, and m the manufacture of inking 
rollers for printing. Gelatin treated with bichromate of 
potash, under the influence of light, undergoes a remarkable 
chemical and physical change, whereby it is rendered en- 
tirely mabsorbent of and insoluble by watei. Tho change 
is due to the oxidizing effect of the bichromate , and the 
circumstance has given rise to the numerous so-called 
carbon-processes introduced into photography by Swan, 
Johnson, Woodbury, Albert, Edwards, and others, in all of 
which an image is produced m gelatin oxidized by chromium 
compounds. An insoluble glue may be prepared by adding 
to dissolved glue, just before using, a proportion of a solu- 
tion of bichromate of potash, and such a preparation forms 
a useful wateiproofing medium. Glue may bo kept liquid 
at ordinary temperatures by the addition of concentrated 
acetic acid or of weak nitric acid. Dumoulin’s liquid glue, 
which possesses powerful adhesive properties, is composed 
of glue in the proportion of 3 lb dissolved in 1 quart of 
water with 7 oz. of nitric acid (sp. gr. 1 *335) added. Mouth 
or lip glue is prepared by adding k lb or thereby of sugar 
to each pound of dissolved glue It forms solid but easily 
dissolved cakes, and as it can be sufficiently Boftenod by 
the tongue, it is for many purposes extremely convenient. 
Transparent gelatin, brightly coloured by dyeing substances, 
and cast in excessively thin shoots, is largely used for orna- 
mental wrappings for bon-bons, &c. 

Various adhesive but non-gelatinous substances are, on 
account of their properties, known commercially as glue, mid 
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are used as substitutes for ordinary glue. Thus marine 
glue, employed in shipbuilding and for other purposes, is 
a compound of india-rubber and shell-lac dissolved m 
coal-tar naphtha. Glue substitutes are also prepared fiom 
the albuminoids casein and gluten, but they are not 
likely to become substances of any considerable commercial 
importance. ( J - rA *) 

GELDERLAND, Geldern. See Gueldeeland, Guel- 

DERS. 

GELEE, Claude. See Claude of Lorraine. 

GELL, Sir William (1777-1836), classical scholar 
and antiquarian, was born at Hopton in Deibysliire in 
1777. After the usual preliminary education, lie enteied 
Emmanuel College, Cambudge, taking his B A degree in 
1798, and afterwards becoming a fellow. About the be- 
ginning of the century he was sent on a diplomatic mission 
to Greece ; and on his return in 1803 he was knighted. In 
the following year he published his Topography of Troy and 
its Vicinity , illustrated and explained by thawings and 
descriptions His Geography and Antiquities of Ithaca was 
published in 1807. In 1810 appeared The Jtineiary of 
Greece , with a Commentary on Pausamcts and St ) abo, and 
an account of monuments of antiquity existing in that country, 
This was followed m 1816 by the Itinerary of the Mona, 
being a description of the routes of that peninsula , a new 
edition of which was published m 1823, under the title of 
Narrative of a Journey in the Jforeti. His best known 
work is Pompcmna, or Observations on the Topogi apliij, 

\ Edifices , and Ornaments of Pompeii , m winch he was 
assisted by Mr J. P. Gandy, The fiist part of this was 
published in 1817-19, and was translated into Fiencli m 
1828; the second pait appeared in 1830-31. It v as 
followed in 1834 by the Topogi aphy of Pome and its 
Vicinity. In Italy, whither he had lotncd on account of 
his health, he becamo acquainted with Queen Caroline, and 
his noble and disinterested behaviour during her trial ex- 
hibits his moral chaiactor in a very favourable light, Tho 
queen showed her sense of his co-operation in her defence 
by appointing him one of her chamberlains m 1820. Ho 
died at Naples m 1836. His diawings, representing a 
very large seiies of views of classical ruins and localities, 
and executed, if not with much artistic skill, yet with great 
detail and exactness, arc now in tho punt room oi the 
British Museum. 

GELLERT, Christian Furcijtegott (1713-170!)), 
German fabulist, hymn-writer, and moral philosopher, was 
born 4th July 1710 at Hainchen, in the Saxon Erzgebirge, 
lie was educated at tho university of Leipsir, where in 
1751 ho was appointed an extraordinary professor of philo- 
sophy, a position which he occupied till his death, 1 Bill 
December 1769. JIo wrote a romance, Lehni der sr hired. 
Grdfmvon G ... ( 2 vols., Leipsic, 1740), of little value, 
and several pastorals and comedies of, if possible, oven less. 
His bast works were his Eabeln nnd Erjihlungrn and 
Geistlicke Odmund Lieder. Doth are marked by a simple 
and easy directness of style. The latter oxj irons tho maxims 
of a liberal piety, and wero received by Catholics and Pro- 
testants with equal favour. They are still widely popular 
in Germany. TIio best known is the hymn entitled “Dio 
Ehre Gottes aus der Natur.” Not a little of Gellcrt’s fame, 
is duo to tho lime when ho lived and wrote, Tho Gorman 
literature of tho period was dominated by the pedant 
Gollscbod and his school. A band of high-spirited youths, 
of whom Gellerfc was one, resolved to free them, solves from 
tho conventional trammels of such dictators, and begun that 
revolution which was finally consummated by Schiller mid 
Goethe. Gellcrt’s share in tlio attempt was enhanced by tho 
exeollonco of his personal character, his gentle piety, and 
his singular knack of gaining the reverence and love of 
young people. Part of his influence was also doubtless 
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attributable to bis position as a professor, and to bis widely 
popular lectures. 

See Gellert’s Sainmthchc W trice (first edition, 10 vols , Leipsic, 
1769-74, last edition, Beilin, 1867) His Sammtliche Fabeln und 
Eizahlungen and his Geistliche Oden und Lieder have often been 
published sepaiately , the latest editions being those of Leipsic, 
1874, and Beilin, 1873 See translation by J A. Muike, Gelleit’s 
Fables and othei Poems (London, 1851). Lives of Gellert have been 
written by J A Ciamei (Leipsic, 1774) and by Doling (2 vols , 
Leipsic, 1833) 

GELLIUS, Aulus, author of the Nodes Atticce, was 
bom in the first half of the 2d century of the Christian 
era, most probably m Borne, and died about 180. Nothing 
is known of his personal history except from incidental 
notices in his own book. He studied grammar and rhetoric 
at Borne and philosophy at Athens, after which he returned 
to Borne, and held there a judicial office. His only 
work, the Nodes Atticce, takes its name from having been 
begun during the long nights of a waiter which he spent 
in Attica. He afterwards continued it at Borne. It is 
compiled out of an “ Adversaria,” or common-place book, m 
which he had jotted down eveiy thing of unusual interest 
that he heard m conversation or read m books, and it com- 
prises notes on grammar, geometry, philosophy, history, and 
almost every other branch of knowledge. The work, which 
is utterly devoid of sequence or arrangement, is divided into 
twenty books All these have come down to us except the 
eighth, of which nothing remains but the index. The 
Nodes Atticce is valuable for the insight it affords into 
the nature of the society and pursuits of those times, and 
for the numerous excerpts it contains from the works of 
lost ancient authors. 

The edUio pnneeps of Aulus Gellius appeared at Rome in 1409, 
and was speedily followed by many otheis m. vauous cities of Italy, 
especially Venice The best editions are those of Gronovius 
(Leyden, 1706), Lion (Gottingen, 1824-1825), and Heitz (Leipsic, 
1853) Aulus Gallius has been translated into English by Beloe 
(London, 1795), into Fieneli by the Abbe de Verteuil (Pans, 1776- 
89), and by Victoi Verger (Pans, 1820-30), into German by waiter- 
stern (Lemberg, 1785), and by Weiss, 2 vols (Leipsie, 1875-76). 

GELON, succeeded Hippocrates as tyrant of Gela in 4D1 
b.c , and, by supporting the plobs of Syracuse in their 
quarrels against the aristociacy, became tyrant also of that 
city in 485 b a. He used Ins power so discreetly that 
under him Syracuse attained an extraordinary degree of 
wealth and influence The great event in Gelon’s sub- 
sequent history was his defeat of the Carthaginians under 
Hamilcnr at Hmiera, according to tradition on the same 
day that the Greeks defeated Xerxes at Salamis, 480 b.c , 
the result of his victory being that he obtained the lord- 
ship of the whole of Sicily. After Gelon had thus estab- 
lished his power, he made a show of resigning it ; but his 
proposal was rejected by the multitude, and he reigned 
without opposition till his death 478 b.c His memory 
was held in such respect that, 150 years after his death, 
when Timoleon was erasing from Sicily every vestige of 
the tyrants that had once reigned there, he spared the 
statues of Gelon. See Syracuse. 

GELSEMIUM, a drug, consisting of the root of Gelse- 
rnium (or as sometimes less correctly called Gelseminuni) 
sempervn ens, a climbing shrub of the natural order 
Zof/aruaceie, having a milky juice, opposite, lanceolate 
shining leaves, and axillary clusters of from one to five 
largo, funnel-shaped, very fragrant yellow flowers, whose 
perfume has been compared to that of the wallflower. 
The fruit is composed of two separable jointed follicles, 
containing numerous flat-winged seeds. The stem often 
runs underground for a considerable distance, and indis- 
criminately with the root it is used in medicine. The plant 
is a native of the United States, growing on rich clay soil 
by the stde of streams near the coast, from Virginia to the 
south of Florida. In the United States it is commonly 
known as the wild, yellow, or Carolina jessamine, although 
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in no way related to the true jessamines, which belong 
to the Oleacece It was first described m 1640 by John 
Parkinson, who grew it m his garden from seed sent by 
Tradescant from Virginia; at the present time it is but 
rarely seen, even m botanical gardens, in Great Britain. 

The root, on analysis by Kollock m 1855, was found to 
contain an alkaloid (now called Gelsenune or Gelsenlia ), a 
dry acrid resin, \ per cent, of a volatile oil heavier than 
water, fatty resin, fixed oil, yellow colouring mattei, gallic 
acid, starch, albumen, gum, pectic acid, extractive matter, 
lignin, and 3T7 per cent, of mineral matter, consisting 
chiefly of salts of potassium, calcium, magnesium, iion, and 
silica. The leaves and flowers were found to contain the 
same ingredients in less quantity. Eberle, who examined 
the root m 1869, states that the central woody portion of 
the root does not contain any alkaloid, and that therefore 
the bark is the physiologically active portion. Tn addition 
to the above, Wormley, in 1870, discoveied in the root a 
crystalline substance named by him gelseminic acid, whose 
solution m alkalies exhibits a powerful blue fluorescence. 
It has, however, since been shown by Sonnenschein to be 
identical with sesculm, a ciystalhne glucoside found in the 
bark of the horse chesnut, AEsculus Ihppocastanum. The 
active properties of gelsemium root have been proved by 
Wormley and Bartholow to depend upon the alkaloid 
gdsemine (C n H 19 N0 2 ), which in the pure state is a 
colourless, odourless solid, not yet obtained m a crystalline 
form, readily soluble in ether and chloroform, less so in 
alcohol, and very sparingly in water, except in the presence 
of hydrochloric acid, and having an intensely persistent 
bitter taste, perceptible in a solution containing only j<yVtftIi 
part of it by weight. 

The readiest and best test for gelsemine, detecting the 
smallest traces, appears to be the cherry-red colour developed 
when ceroso-cenc oxide is added to its solution in concen- 
trated sulphuric acid. The dose of the alkaloid is from 
■jjVth to trjjtk of a grain ; larger quantities are poisonous, 
J-tk of a gram having proved fatal in an hour aud a half to 
a strong cat. 

The pharmaceutical preparation known as gelse min con- 
sists chiefly of the resin, combined with uncertain propor- 
tions of the other constituents of the root, and is prepared 
by precipitation with water from the strong tincture. 

Tho medicinal properties of the root were discovered by 
accident, the infusion having been administered instead of 
that of some other root, with the result of curing the fever 
for which it was taken. It was then experimented upon 
by the American eclectic practitioners. In 1852 Professor 
W. Proctor called the attention of the medical profession to 
its valuable properties; and m 1864 it was placed on 
approval in the secondary list, and in 1873, so rapidly had 
it risen in favour, in the primary list of remedies of acknow- 
ledged value in the United States pharmacopoeia. It has 
latterly attracted considerable attention in England as 
a remedy for certain forms of facial neuralgia, especially 
those arising from decayed teeth, or involving branches of 
the fifth nerve. In the United States it is more particularly 
valued for controlling nervous irritability in fevers of a 
malarial type, in which it is said to excel every other known 
agent. The physiological action of the drug has been care- 
fully examined by Bartholow, Ott, and Binger and Murrell, 
from whose investigations it appears that it has a paralysing 
action on the motor centres, affecting successively the third, 
fifth, and sixth nerves, its fatal action being due to its caus- 
ing paralysis of the respiratory muscles, and thus producing 
death by asphyxia. In large doses it produces alarming 
symptoms, which occasionally terminate fatally. These 
appear to vary slightly in different cases, but the more pro- 
minent are pain in the forehead and in the eyeballs, giddi- 
ness, ptosis, a feeling of lightness in the tongue slurred 
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pronunciation, laboured respiration, wide dilatation of tlie 
pupils, and impossibility of keeping an erect posture. The 
mind in most cases remains clear until shortly before death 
The earliest and most prominent symptom of a fatal or 
dangerous dose is the drooping of the eyelids, which indi- 
cates the immediate administration of stimulants, for when 
tlie paralysis of the tongue which ensues extends to the 
epiglottis, deglutition becomes impossible, and the epiglottis 
is apt, unless the sufferer be placed in a forward position 
to flap back and close the windpipe. The antidotes which 
have been found the most successful are carbonate of am- 
monia, brandy, aromatic spirits of ammonia, and morphia. 
It has been found that death may be averted by keeping 
up artificial respiration until the poison is eliminated by 
the kidneys. 

See Eclectic Dispensatory, p. 186 , Pimm. Journ , 3dser., vol 
vi. ; by Ringei and Murrell, See. m Lancet, 1873, 1875-78 ; Hales, 
New Remedies, p, 390 ; Bartholow, Materia Medina, p 380 ; 
Asm mm Journ Phartn , 1855, 1870 , Proc. Ames' Pharm 
Assoc , 1873, p 652 , Practitioner, 1870, p. 202 ; Grover Coe, 
Positive Medical Agents, p. 114 , Hughes, Pharmacodynamy, vol 
l, p 372 ; Sounensehein, Berichte dcr deutsch chem. Ges., xi. 
1182 , Bentley and Trimen, Med. Plants, pt xix Ho. 181. 

GEMINIANI, Francesco (c. 1680-1762), a celebrated 
violinist, born at Lucca about 1680. He received lessons 
in music from Alessandro Scarlatti, and studied the violin 
under Lunati, and afterwards under Corelli. In 1714 he 
arrived in London, where his performance and compositions 
attracted much attention He was taken under the special 
protection of the earl of Essex. After visiting Paris and 
residing there for some time, he returned to England in 
1755. In 1761 he went to Lublin, where a servant 
robbed him of a musical manuscript on which he had 
bestowed much time and labour. His vexation at tliis loss 
is said to have hastened his death, which took place at 
Lublin on 1 7th September 1762. He appears to have been 
a first-rate violinist, but most of his compositions are dry 
and deficient in melody. His Art of Plasjisuj the Violin is 
a good work of its kind, but his Guides Armonica is a 
miserable production He published a number of solos for 
the violin, three sets of violin concertos, twelve violin trios, 
The Art of Accompaniment on the Harpsichord , Orgcm, <fec , 
Lessons for the Harpsichord , and some other works. His 
musical opinions had no foundation in truth or piinciple. 

GEMISTUS, or PLETHO, Georgius, held high office 
under the Byzantine emperors during the first half of the 
15th century, and derived his name, which signifies the 
Replete, from the extraordinary amount of his erudition. 
He is, however, chiefly memorable for having been the first 
person who introduced Plato to the Western woild. This 
took place upon his visit to Florence in 1438, as one of the 
deputies from Constantinople on occasion of the general 
council. Cardinal Bessarion became his disciple; he produced 
a great impression upon Cosmo de’ Medici; and though not 
himself making any very important contribution to tlio 
study of Plato, ha effectually shook the exclusive domination 
which Aristotle had exercised over European thought for 
eight centuries. He promoted the union of the Greek and 
Latin Churches as far as possible, but his efforts in this 
direction bore no permanent fruit. He probably died 
before the capture of Constantinople. The most important 
of his published works are a treatise on the distinction 
between Plato and Aristotle as philosophers, and one on 
the religion of Zoroaster. In addition to these he compiled 
several volumes of excerpts from ancient authors, and wrote 
, a number of works on geography, music, and other subjects, 
many of which still exist in MS. in various European 
libraries. 

date I. GEMS (f/rjefsoi, gemmae), engraved with designs, whether 
adapted for sealing (crfoayfe, sigillum, intaglio), or mainly 
for artistic effect (imagines ectypoo, cameo), exist in a very 
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large number of undoubtedly genuine examples, extending 
from the mists of Babylonian antiquity to the decline of 
Roman civilization, and again starting with a new but un- 
natural impulse on the revival of art. Apart from work- 
manship they possess the charms of colour deep, rich, and 
varied, of material unequalled for its endurance, and of 
scarcity which in many instances has been enhanced by the 
strangeness of the lands whence they came, or the fortuity 
of their occurrence. These qualities united within the small 
compass of a gem were precisely such as were required in a 
seal as a thing of constant use, so inalienable m its posses- 
sion as to become naturally a personal ornament and an 
attractive medium of artistic skill, no less than the ceu tie 
of traditions or of religious and legendary associations. As 
regards the nations of classical antiquity all seals are classed 
as gems, though in many cases the material is not such as 
would strictly come under that heading. On the other 
hand, gems properly so called were not always seals. Many 
of the Babylonian cylinders could not have been so em- 
ployed without great difficulty, and when Herodotus (l. 195) 
speaks of every Babylonian weaiing a seal (a-jspyjyU), it may 
have been in most cases no other than a talisman having 
an inherent power derived fiom the subject of its design, 
consisting perhaps mostly of figures of protecting deities. 
He adds that every Babylonian carried also a staff on which 
it was unlawful for him not to have the figure of an apple, 
a rose, a lily, an eagle, or something else, as Ins badge or 
brlcrqixov, from which it may perhaps be inferred that having 
selected some such badge for his staff ho would necessarily 
have the same for the seal with which ho attested his name 
But if that had been the case, then the great mass of exist- 
ing cylinders could not have been seals m the oi dinary souse 
In Greece and Romo within historic times, gems woio worn 
engraved with designs to show that the bearer was an 
adherent of a particular worship, tlio follower of a certain 
philosopher, or the attached subject of au emperor. It 
cannot bo said that these gems may not have been usotl 
systematically as seals, but it is clear that they primarily 
served a different purpose. Again, when tlio sense of 
personal ornament naturally attaching to a seal increased, 
and the resources both of material and skill woio enlarged, 
the process of engraving gems m cameo, that is, with the 
design in relief mostly in such stones as by their differently 
coloured layers could bo made to present a variety of sur- 
faces, came largely into fashion (see article Cameo, and figs. 
1 8, 19 in Plate I ). Asa rule these cameos are of a date sub 
sequent to that of Alexander the Great ; hut there arc excep- 
tions in an Egyptian cameo in the Louvre, said to belong to 
tho 12th dynasty, about 3000 b.c., and in some few Etruscan 
scarabs, which having designs in intaglio on tho face have a 1 so 
reliefs engraved on the back, apparently in the sumo archaic 
manner of art as the intaglios Such a scarab in caniulian 
was found at Orvielo in 1874. in a tomb along with vases 
dating from the beginning of the 5th century n. r . , and it 
will bo seen from tlie engraving of this gem (Arrhml. %nl, t 
1877, pi. xi., fig 3, compute figure of Siren on buck of 
scarab engraved m Wicseler, Dmhniilrr (hr alti n Kit ust, N o. 
752) that, while tho design on the face presents evidently 
the same subject which occurs on a scaraboid found in tho 
treasury of Curium in Cyprus by Geneial Cesnola (see his 
Cyprus, pi. xxxix., fig. 5, p. 381), the half length figure 
of a Gorgon on tho back seems to he the same in subject 
and treatment as a carnelian fragment, apparently cut 
from tlie back of a scaraboid, now in the British Museum. 
As further examples of the same rare form of cameo, the 
following scaraboids in the British Museum may bo men- 
tioned : — (1) a carnelian cut ftom back of a scaraboid, with 
head of Gorgon surrounded by wings ; (2) carnelian seara- 
boid : Gorgon running to left, on face of gem an intaglio of 
Thetis giving armour to Achilles; (3) carnelian scaraboid: 
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head of negro in profile, on face an intaglio of a harp ; (4) 
steatite scaraboid: head of Achelous, full face, with intaglio 
of citharist (Plate L, No. 13); (5) scaraboid in burnt car- 
nelian . head of Achelous, full face, with intaglio of Ajax 
carrying body of Patroclus ; and four porcelain scaraboids 
from Camirus, each with a negro’s head in relief on the 
back. 

In gem engraving the principal modern implement is a 
wheel or minute copper disc, driven in the manner of a lathe, 
and moistened with olive oil mixed with emery or diamond 
dust. There is no proof of its use among the ancients, 
but M. Soldi, a practical authority on the subject, believes 
( Revue Arch, 1874, xxvni. p. 147) that it was known 
before the time of Pliny, whose expression/m>or ierebrcirum, 
as applied to the cutting of very hard stones, would fittingly 
characterize the rapid movement of the wheel. At the 
same time these words, apparently the only ancient state- 
ment on the question, may equally refer to the motion of 
the drill, an instrument of constant use in antiquity, which 
in this case was employed to drive an iron tool fitted with 
a diamond point or splinter In intaglios, when the larger 
spaces had been sunk with the drill, the design was worked 
out in detail by a tool with a diamond point, and finally 
polished, hut not, it would appear, to tlie extent to which 
polishing is carried in modern work, for this reason, no 
doubt, that tlieir finer tools left less of roughness to be 
smoothed away. Still a gem highly polished m the interior 
of the design need not be taken to be modern on that 
account, since it is known that many genuine ancient gems 
have been repolished in modern times, and since it is not 
known whether ancient engravers may not sometimes have 
resorted to excess of this process ; while on the other hand 
an intaglio dim in the surface of its design is not necessarily 
antique, since modern engravers have observed this peculi- 
arity, and have imitated it with a success which, were there 
no other suspicions, might escape detection. Except in the 
hardest stones, much of the ancient gem engraving seems to 
have been done by a simple copper tool duly moistened and 
supplied with emery (c r/up« or cr/x-u/us, naxium). The 
Ethiopians m the time of Xeixes employed a flint instru- 
ment, if that is what Herodotus means (vii. 69) when he 
says that their arrows were tipped “ not with iron but with 
a sharp stone, with which they also engrave their seals.” 
With such a tool steatite could bo easily engraved, and it 
should be remembered that among very early gems this 
material is of frequent occurrence, while in the later art of 
Greece and Rome it can scarcely be said to exist ; and the 
infer once is that, when processes had been invented to cut 
harder stones, the softer substances were discarded. Still 
it would not he correct to found more than a general argu- 
ment as to the comparative ages of gems on the different 
degrees of resistance in the st-pnes themselves, even when 
dealing with the works of one nationality, much less so in 
a review of ancient gems as a whole, for this reason, among 
others, that the decline of art is in technical matters often 
very like its infancy. It would be easy to show from pub- 
lished criticisms how certain classes of rude intaglios have 
been regarded now as the very earliest efforts of the art, 
now as debased; and at times it is difficult to choose between 
these judgments. In the present state of knowledge it may 
seem idle to inquire where the infancy of the art was passed. 
One thinks in Egypt, which otherwise is known for its 
intimate skill m working hard stones. Another says 
Assyria, winch doubtless had a civilization as remote as that 
of Egypt, but has left no similar evidence of the mastery 
of obdurate substances. The architectural and the artistic 
remains of the two nations present this broad distinction, 
that they are of much harder material in the one case than 
in the other, whence it would he reasonable to expect that 
at least the invention of the pointed tools had proceeded 
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from Egypt, though of course if the idea of engiaviug gems 
originated with soft stones and simple implements such as 
flints, that origin may well have been in Assyria. Possibly 
the marked difference in the shape of the gems peculiar to 
these two nations bespeaks little contact between them in 
this matter. The favourite shapes in Assyria were the 
cylinder pierced lengthways, and sometimes fitted with a 
swivel so as to be used as a seal, and the cone also pierced 
but not requiring a swivel, since the design was cut on its 
base. When inscribed, a cylinder generally states three 
things, — the name of the owner, his father’s name, and the 
name of his protecting deity. But there are exceptions, as 
for example, a cylinder m the Bibliotheque at Pans in- 
scribed, “Alclialoum, servant of Jeliastukur,” which from 
tlie Semitic form of name “ Alclialoum ” has been thought 
to have belonged to a Jewish captive in Babylon. A 
cylinder supposed to be the seal of Sennacherib, in the British 
Museum, is not inscribed Another, purposing to be the 
seal of Igli, son of Uruek, the oldest king of Assyria, is re- 
jected by M. Oppeit as not having any such antiquity. An 
agate seal from Khorsabad reads, “ Nipishi, of King Tiglath 
Pileser, king of Assyria, son of Haou Liklikhus, king of 
Assyria” But, as has aheady been said, many of the 
cylinders could not have been employed as seals without 
difficulty, and it appears to result from the most recent 
study of the designs on them that frequently then main 
function was to act as talismans in the system of magic 
generated among the Chaldmans. In what seems to be the 
oldest examples the design is sunk by a pointed tool pushed 
backward and forward in long straight lines. In the next 
stage round cavities are sunk here and there in the design 
by means of a drill, when greater depth is required, while 
the shallow parts are worked out with the pointed instru- 
ment. By practice in utilizing both methods the Assyrians 
reached whatever skill they could boast m this branch of 
art. The materials are haematite, jasper, calcedony, sard, 
basalt, agate, lapis lazuli, rock crystal, alabaster, por- 
celain, quartz, glazed clay. Mr King classes them under 
four periods, beginning as eaily as 2234 B.c. 

In Egypt the favourite form of gem was a scarab (beetle), 
having a flat surface underneath, on which was engraved a 
hieroglyphic design. The common materials are green 
jasper and porcelain. From the soft nature of the porcelain, 
and from the strict adherence to the scarab shape, it may 
be inferred that they were used much less as seals than as 
a sort of badges or ornaments, and this is confirmed by the 
finding of large numbers of them in foreign countries, as at 
Camirus iu Rhodes and in Etruria, where the hieroglyphics 
could not have been understood. No doubt it may be true 
that these specimens had been manufactured by Phoenicians- 
for export to these countries merely as articles of ornament, 
but had the originals been strictly held by the Egyptians to- 
be seals, it would have been the height of dishonesty in the 
Phoenicians to reproduce them in this way. In Egypt, 
however, the art of gem engraving was not confined alto- 
gether to scarabs, as may he seen among other interesting 
exceptions in the oblong intaglio of green jasper in the 
Louvre (Gazette Archeol . , 1878, p. -41) with a design on both 
sides, representing on the obverse, as known from the 
cartouche, Thothmes II. (1800 b.c ) slaying a lion, and on 
the reverse the same king drawing his how against his 
enemies from a war chariot. In the Louvre also is an 
Egyptian gem, said to belong to the 12th dynasty, 3000' 
b.c. But uninteresting in themselves as are the scarabs of 
Egypt, they have tins accidental importance iu the history 
of gem engraving that they furnished the Phoenicians with 
a model which they first unproved as regards the intaglio- 
by a freer spirit of design, gathered partly from Egypt and 
partly from Assyria (see the Phoenician scarabs from Ibarras 
in Sardinia and from Cyprus) The scarab thus improved 
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they communicated to the Etruscans, under whose skilful 
hands it received ofteu a degree of delicacy in the work- 
manship which, has not been equalled in the gems of any 
other country. The best specimens are due to the influence 
of Greek art in the 6th century b.c. or somewhat later. 
The subjects engraved are Greek in origin, and the habit 
of inscribing the names of the subjects is an early Greek 
habit, but with this difference, that the Greeks would be 
correct in the naming, while the Etruscan artists are perhaps 
as often wrong as right. The name of Tydeus, for instance 
(TYTE), is assigned in one case to a figure scraping himself 
with a strigil, and in another to a fallen warrior, who other- 
wise would he identified as Capaneus. Again a figure 
washing his hair is called Peleus, and Achilles sulking 
becomes Theseus, to the exercise of much ingenuity in times 
past. With these and other examples it should no longer 
he necessary to cast about for an unusual form of the legend 
of the Seven against Thebes, when five only of their names 
are found beside five figures on what is the most celebrated 
of existing scarabs — a earneliau in the Berlin Museum 
(Winckelmann, Alta Denhnuler, No. 105). Another scarab 
of first importance is a banded onyx in Florence represent- 
ing the Salii carrying their shields, inscribed Angils and 
Alee. For Etruscan scarabs see Etruria, vol. viii. p. 640. 

While the Phoenicians have left actual specimens to show 
with what skill they could adopt the systems of gem en- 
graving prevailing at their time in Egypt and Assyria, the 
Israelites, on the other hand, have left records to prove, if 
not their skill, at least the estimation in which they held 
engraved gems. “ The sin of Judah is written with a pen 
of iron and with the point of a diamond” (Jerem. xvii. 1). 
To pledge his word J udah gave Tamar his signet, bracelets, 
and staff (Gen. xxviii, 18); whence, if this passage be com- 
pared with the frequent use of “seal” in a metaphorical 
sense in the Bible, and with the usage of the Babylonians 
already cited from Herodotus, it may be concluded that 
■among the Israelites also every man of mark at least wore 
•a signet. Tlieir acquaintance with the use of seals in Egypt 
and Assyria is seen in the statement that Pharaoh gave 
Joseph his seal as a badge of investiture (Gen. xli. 42), and 
that the stone which closed the den of lions was sealed' by 
Darius with his own signet and with the signet of his lords 
{Daniel vi. 17), Then as to the stones which were most 
prized, Ezekiel (xxviii, 13), speaking of the prince of Tyre, 
mentions the sardius, topaz, and diamond, the beryl, onyx, 
and jasper, the sapphire, emerald, and carbuncle, stones 
which again occur in that most memorable of records, the 
•description of the breastplate of tho high priest (Exodus 
xxviii. 16-21, and xxxix. S). Twelve stones grouped in 
four rows, each with three specimens, may be arranged on 
a square, measuring a palm, not a span, so as to have the 
rows placed either vertically or horizontally. If they are 
to covor the whole square, then they must bo cut in an 
oblong form, and if tho names engraved on them aro to ran 
lengthwise, as is the manner of Assyrian cylinders, then the 
stones, to be legible, must be grouped in four horizontal 
rows of three each. There is in fact no reason to suppose 
that the gems of the breastplate wore in any other form than 
that of cylinders such as abounded to the knowledge of tho 
Israelites, with this possibility, however, that they may 
have been cut lengthways into half-cylinders like a frag- 
mentary one of sard in the British Museum, which has 
been mounted in bronze, and, as a remarkable excep- 
tion, has been sot with three small precious stones now 
missing. It could not have been a seal, because of 
this settiug, and because the inscription is not reversed. 
It reads : “ Nairn .... [son of] Icldina-Nergal (?). . . . son 
•of Nabu-zira-iddin .... Khi (l)-su-ba according to 

Mr Pinches. The names of the twelve tribes, not their 
standards, as has been thought, may have been engraved 
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in this fashion, just as on the two onyx stones in the pre- 
ceding verses (Exodus xxviii. 9-11), where there can be no 
question but that actual names were incised. On these two 
stones the order of the names was according to primogeni- 
ture, and this, it is likely, would apply to the breastplate 
also. The accompanying diagram will show how the stones. 



Jewish High Priest’s Breastplate. 

supposing them to have been cylinders or half cylinders may 
have been arranged consistently with tlio descriptions of tho 
Septuagiut. In the arrangement of Josophus tho jasper is 
made to change places with the sapphire, and tho amethyst 
with the agate, while our vorsion differs partly iu the order 
and partly in the names of the stones, but probably in all 
these accounts the names had in some cases had other 
meanings than those which they now carry. From tho fact 
that to each tribe -was assigned a stone of different colour, 
it maybe taken that in each case the colour was one which 
belonged prescriptively to the tribe and was symbolic, as in 
Assyria, where the seven planets appropriated each a special 
colour (see Brandis iu the Berlin Mermen , 1867, p. 259 «/,, 
and De Sacy, Ramie ArcMoloijiqve, 1869, and compare llc- 
vclation xxi. 13, whore the twelve gates are grouped iri 
four threes, and 19, 20, where the twelve precious stones of 
the walls aro given). The precious stones which occur 
among the cylinders of the British Museum are sard, 
emerald, lapis lazuli (sapphire of the ancients), agate, _ onyx, 
jasper, and rock crystal. Both ilflian ( Var. Hint,, iv. 31) 
and Diodorus (i, 75) speak of au object known as an imago 
of truth worn round tho neck of tho judge, who of course 
was a priest, in ancient Egypt; but how fur this may have 
suggested or corresponded wi fch tho Jewish breastplate m 
not to be made out. 

The records of gem engravers in Greece begin iu tho 
island of Samos, whore Mnesa rebus, the father of the philo- 
sopher Pythagoras, earned by his art more of praise than of 
wealth. Thence also came Theodoras, who made for Poly- 
crates the seal of emerald (Herodotus, iii. 11), which, ac- 
cording to tho curious story, was cast in vain into the deop 
sea on purpose to bo lost. That the design on it was a 
lyre, as is stated in one authority, is unlikely, now that 
Benndorfs ingenious reading, of Pliny (Ay it J/iA., xxxiv. 
83) has shown that the portrait statue of Theodoras made, 
by himself was in all probability a figure holding in one 
hand n graving tool, and in the other, not, as previously 
supposed, n quadriga so diminutive that a fly could cover 
it with its wings, hut a scarab with the engraving of a 
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quadriga on its face (Zeitschrift fur die 0 ester reich. Gym- 
uasien, 1873, pp. 401—411), whence it is not unreason- 
able to conclude that this scarab m fact represented 
the famous seal of Polycrates Shortly after 600 b c 
there was a law of Solon’s forbidding engravers to retain 
impressions of the seals they made, and this date would fall 
m roundly with that of Theodoras and Mnesarclius, as if 
there had in fact been just about then a special activity and 
unusual skill That the ait had been practised perhaps for 
several centuries before in Greece is probable from the 
general usage of sealing implied m Solon’s law, from the 
extraordinary degree to which it obtained soon after his 
time, and fiom the influence which was exercised on the 
Greeks in such matters by the Phoenicians, Egyptians, and 
Assyrians. Yet it is singular to find, as Pliny points out 
(xxxui. 4), no direct mention of seals iu Homer, not even in 
the passage [Iliad, vi. 168) where Belleiophon himself 
carries the tablets on which were written the orders against 
his life. Then as regards the rings or seals of Prometheus, 
of Midas, of Minos (which like that of Polycrntes was 
thrown into the sea in vam), of Phocus, and of Orestes, 
the legends may not all have come down from a very early 
period, but that of Phocus can at least be traced back to 
the tune of Polygnotus, while that of Prometheus may be 
taken to have inspired the seal (engraved Rev. Arch., 1878, 
pi xx ) on which the Titan is seen bound and submitting 
to the vulture. Or, conveisely, such a gem may have sug- 
gested the legend of the ring which he bore as proof of his 
formei punishment. There is no need to put it much later 
than 600 b a, and it is a specimen of a class of lentoid gems 
which of late years have been found in small numbers 
chiefly in the Greek islands. Two more of them from the 
British Museum collection are engraved in PL I., figs. 2 and 
3. As a rule the materials are comparatively soft, most fie- 
quently steatite and haematite, while the designs consist 
mainly of animals so turned and twisted as to cover almost 
the entire surface of the gem, Ceitain exceptional cases, 
where the design is taken from legend or mythology, may 
be seen in the Revue Archeologique, 1878, pi. xx., Nos 
1-3 ; for the ordinary subjects see Ilvvue Arch., 1874, 
pi. xii j Schliemann, Mycenae, pp. 112, 202, 362, Cesnola, 
Cyprus , pi. xxxvii. 9, and pi. xxxviii. 21, 23, and for gold 
signets with designs m tins stage of art see Schliemann, 
Mycenae, p. 223 , Cesuola, Cyprus, pL xxnv. 2 ; and 
Revue Arch., 1874, pi. iv., No. 44, m which volume is 
an interesting article on early engraved gems by Count 
Gobmeau. In most cases the designs though heraldic 
rather than natural, with a prevalence of animal forms 
perhaps due to notions of heraldry, are yet so smgulaily 
free from Egyptian or Assyrian influence that they must be 
assigned as essentially Greek productions, possibly from a 
period when Oriental examples had lost sway. “ Not to 
carry the imago of a god on your seal ” was a saying of 
Pythagoras ; and, whatever his reason for it may have 
been, it is interesting to observe him founding a maxim 
on his father’s profession of gem ongraving (Diogenes 
Laert., viii. 1, 17). 

From the time of Theodoras to that of Pyrgoteles in the 
4th century b.c. is a long blank as to names, but nob alto- 
gether as to gems, the production of which may be judged 
to have been carried on assiduously from the constant 
necessity of seals for every variety of purpose. The refer- 
ences to them in Aristophanes, for example, the lists of 
them in the ancient inventories of treasures in Athens, and 
the number of them found by General Cesnola in the 
treasure chambers of Curium iu Cyprus confirm this fre- 
quent usage during the period in question. To it belong 
in particular the inscribed gems mentioned in Akohjsobogy 
(vol. ii. p. 353), including the Woodhouse intaglio there 
figured (p. 358), which may bo referred to as perhaps the 
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very finest example of Greek gem engiaving that has come 
down to us. It would stand early m the 5th century b c., 
a date which would also suit the head of Eos fiom Ithome 
in Messema (PI. I., fig 14), the head (fig. 5), the cithanst 
(fig. 9), while the scarabs (figs 6, 7), though apparently of 
Etruscan origin, obviously leflect the character of archaic 
Greek art, as far as concerns the shallow cutting and the 
delicate execution of minute details. The touch which 
isolates a design and literally arrests the eye they do not 
possess, but by comparison they render it moie distinct as 
it exists m the "Woodhouse gem already mentioned, and m 
figs 8, 10-13, and 15 in Plate I., all of which may be 
assigned to the end of the 5fch century b.c. Smgulaily 
beautiful in this class are the two Cesnola gems [Cypi-ns, 
pi. xxxix. figs. 1, 2), the latter, simple and even awkward 
in paits, yet on the whole conceived by a Gieek mind 
imbued with the poetry of art, while the former is rather 
a tuumph of faultlessness, delicate as the colour of the 
stone on which it is engraved 

By the beginning of the 4th century a c. every elemeut 
of archaism, had vanished, but gems of this period aie 
scarce, except m the collection of St Petersburg, which has 
obtained them exclusively from tombs in the Crimea. 
Foremost among them are the two by Dexamenus of Chios, 
the one, a calcedony with the figure of a stork flying, and 
inscribed in two lines, the letters carefully disposed above 
each other, AE3AMENOS EIIOIE XIOS [Compte-rendu cle 
la Commiss. A? ch St Petersburg, 1861, pi. vi. fig 10), 
and the other, an agate with a stork standing on one leg, 
inscribed AE3AMEN05) simply [Compte-rendu, 1865, pi. 
iii. fig. 40). A third gem, apparently by the same 
Dexamenus, is a carnelian belonging to Admiral Soteriades 
m Athens, and lias a portrait head, bearded and inscribed 
AE3AMEN02 EIIOIE [Compte-rendu, 1868, pi. l.fig 12) 
Apart from the splendour of their workmanship, those three 
gems are interesting for the variety of their inscriptions. 
Thus a name standing alone in the nominative case, when 
it does not describe the subject of the design, will indicate 
the artist. Again, when the nationality of the artist is 
added it should follow the verb as a rule, which, however, 
is not without exceptions. EIIOIE for EIIOIEI is an 
archaism. The design of a stork flying occurs on an agate 
scaiab in the British Museum from the old Cracherode 
collection, and therefore beyond all suspicion of having been 
copied from the more recently discovered Kertch gem. The 
condition of the surface and the skill of execution are both 
interesting. Reckoned among the best of the Crimea gems, 
and that is equivalent to saying among the best of all gems, 
are the following: — (1) a burnt scaraboid wdh an eagle 
carrying off a hare ; (2) a gem with scarab border and the 
figure of a youth seated playing on the trigonon, very much 
resembling the Woodhouse intaglio (both engraved, Compte- 
rendu 1871, pi. vi. figs 16, 17) , (3) a scaraboid with 
border and the design of a horse running at speed, with 
which may be compared a carnelian scaraboid m the British 
Museum from the old Hamilton collection, and again on 
this account above suspicion, if the great beauty of the work 
were not alone convincing ; the horse is here stung by a 
gadfly ; (4) an ovoid calcedony, mounted on a chain to be 
worn as a collar, with an intaglio of a Gorgon (3 and 4 en- 
graved, Compte-rendu , 1860, pi, iv. figs. 6 and 10). In 
these, and in almost all Greek gems belonging to this 
period of excellence, the material is of indifferent quality, 
consisting of agate, calcedony, or carnelian, just as m the 
older specimens. Brilliant colour and translucency are as 
yet not a necessary element, and accordingly the design is 
worked out solely with a view to its own artistic merit. 

At this stage appears the name of Pyrgoteles, of whom it 
is said that he alone was permitted to engrave the portrait 
head of Alexander the Great. The portrait head of 
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Alexander given in PI. I, fig 16, is not likely to represent 
the art of this time, but more probably belongs to the age 
of Augustus who used this design as a seal. On the other 
hand the ancient pastes (figs. 20-22) will convey a notion 
of the gem engraving of the time of Alexander. ^ Still it 
should be observed that one of the special difficulties of the 
subject is to account for the scarcity of gems from this 
period of wealth, luxury, and artistic activity in all direc- 
tions Possibly not a few belong to it which it is thought 
safer to class as Roman. This much at least is certain, 
that Roman art altogether was a prolongation, hardly a 
development, of the Macedonian art. Those Roman en- 
gravers may have been conscious of this who boldly placed 
on their productions the names of celebrated Greek artists, 
as for instance on a garnet in the British Museum, having 
a figure perhaps of Jason and inscribed with the name of 
Phidias ($EIAIA2 EHOEI) ; others elsewhere profess to 
be the work of Poly cletus or of Scopas. The same effi ontei y 
was seen m sculpture, and unfortunately has revived again 
in the gem engraving of comparatively lecent times, as may 
be seen in a calcedouy intaglio of the head of Alexander 
the Great m the British Museum, which, though clearly 
modern, claims to be the work of Pyrgoteles. 

Prom literary sources are known the engravers Apolloni- 
des, Chronius, Tryphon, Satyreius, and Dioscundes, but 
the date of the last-mentioned only is certain. He lived in 
the time of Augustus, whose portrait he executed, and did 
not, it may be supposed, inscribe his own name on it in 
fall. On the other hand, if, as Plmy states, it became a 
custom afterwards to seal with this poitmifc of Augustus it 
would be natural enough to place ou the copies of it made 
for that purpose the name of Dioscundes. With this view 
of the case may be reconciled two gems bearing lus signatuie 
m the British Museum — the one a jacinth, the other a 
sard — and both obviously portraits which, though more 
resembling Julius Ctesar than Augustus, might yet be re- 
gaided as unsuccessful portraits of the latter, Of the two 
the jacinth, which is from the Blacas collection, is 
doubted by Brunn; the other is a higher class of work, 
and yet even it presents some difficulties that require the 
theory of an imitator, most probably a Roman one. The 
obtrusive display of the wreath and the fringe of drapery 
lound the bust are details which, apart from the stylo of 
workmanship, are objectionable. That the name of this 
engraver has been often added to modem gems is true 
enough, audit! some cases also it may have been m modem 
times inscribed on perfectly ancient gems. Even among 
those which appear to be in all respects antique there are 
differences m the spelling and form of the letters not to he 
accounted for if they had come from his hand, but intel- 
ligible if they had been made by ancient copyists. Abbre- 
viations such as AI021K for Dioscuri cl os, or EITIT for 
Epitynclianus, are always suspicions. EIHTYFXA, on a 
beautiful cameo of the young Mareellus, might seem to lmvo 
been abbreviated by the accident which broke off the lower 
part of the gem, but the inscription does not bear examina- 
tion except as the work of a modern hand. Mot necessarily 
modern is the inscription AIOSKOYPIA, on a fragmentary 
amethyst, with a bead which may perhaps have been meant 
for Alexander the Great, whose portrait, as has been said, 
was used as a seal by Augustus, and may have been exe- 
cuted for him by Dioscurides, It is possibly an ancient 
copy of this seal, with the addition of the name of the 
original artist to show that it is so. With regard to the 
question whether a name standing in the genitive case may 
indicate the engraver, the evidence is affirmative, if for 
no other reason than that the names are most frequently 
Greek, while the owners or collectors of gems in Italy were 
Romans. Collecting was a passion with wealthy Romans, 
but their names have not survived on gems. Names like 
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Aulus or Gnseus, written in Greek letters, cannot indicate 
a Roman of position, but on the contrary show that it was 
to the naturalized Gieeks that the Romans looked for their 
engravers. When, for instance, one gem reads SO AON 02;, 
and another SOAfiN EIIOIEI, it is fair to conclude that 
we have to do in both with an engraver named Solon, if the 
inscriptions are geuume. The former occurs on a gem 
found with jewellery at Pompeu (Bullet, cVIust. Arch., 1863, 
p. 91), so that if the other examples of it, e.g., on the Strozzi 
Medusa in the British Museum, and on the so called head 
of Maecenas, be inventions of the 16th or 17th centuries, 
they are at least correct in reproducing a name which is 
now seen on one undoubtedly ancient iutaglio. Obviously 
one or moie gems so inscribed must have existed in the 
16th or I7tli centuries, and this fact alone of the existence 
of several gems with the same name would suggest if not 
actually prove that it was the name of an engiaver. The 
other inscription, 5JOAQN EIIOIEI, on an intaglio of 
Diomedes carrying off the Palladium, though known 
since the year 1G60, has not always passed unchallenged. 
The Medusa just mentioned is a gem of extraordinary pre- 
teusions, but very unsatisfactory when compared with good 
Greek work. In the matter of names the evidence as to 
the Gieek usage, though very slight, is not at variance with 
what may be gathered from the coins where the names of 
the die-sinkers appear either in the nominative or genitive 
case. 

In the discussions as to what is or is not proper in the 
way of engravers’ signatures, frequent reference is made to 
the inscription EYTYXH3 AJOSKOYPIAOY AIPEAIOS 
EH, which occurs twice — on a pale amethyst said last 
century to belong to the prince of Avella, and on an 
amethyst in the Mailborough collection. The design on the 
two is identical, consisting of a helmetod bust of Minerva 
m full face. Unless wliat was formorly the Avella gem is 
now the gem belonging to the Marclieso Strozzi of Florence, 
then this again must bo a third example. Professor 
Maskelyne in his Catalogue quotes Mr King as agreeing 
with him that the Marlborough, gem (No. 81) is not a copy 
as Brunn supposed, but may be regarded as ail original work 
of Eutyches till the Avella gem be proved to exist elsewhere. 
But Stephani insists ou the inscription being a modern pro- 
duction, especially on account of the contraction Eil fer 
EIIOIEI, which he says had arisen through tho last letters 
OIEI boing hidden from the modern copyist, either owing 
to the sotting, or from some other cause. Tho gem which 
Cyriacus of Ancona and a contemporary of his saw and 
described in the early part of the 15th century had the full 
inscription, and possibly it was from an inexact impression 
of it that tho Marlborough gem was made (Compte-reu<ht r 
1861, p. 157). Another celebrated Marlborough gem with 
the head of the dog-star Sirius, inscribed PA 1025 EIIOIEI, 
is condemned by Professor Maskelyne in his Catalogue (No. 
270), as it deserves to ho. Apparently meant for the same 
engraver, though written differently, is tho FNAIO^ on the 
beryl in the British Museum with the head of Hercules, as. 
to which Kohler’s adverse judgment appears to bo entirely 
just. 2jKYAA«, which is found on an amethyst head of 
l’an in the British Museum executed with wonderful exact- 
ness of detail, is not disputed, except as to whether it is the 
name of the engraver or tho owner. Among tho other 
namos which have been more or less tho subject of discus- 
sion are those of Ilyllus, who also claims to ho a son of 
Dioscurides, Epitynclianus, Agathopus, Euodua, Felix, 
Mycon, Allion, Admon, Otiosas, Protarclms, and Alexas. 

Tho liahit of gym collecting is recorded first in the instance of 
Ismonias, a musician of Cyprus, who appears to have lived in the 
4 tli century b. a But though individual collectors we not again 
mentioned till the time of Mithradatea, whoso cabinet was carried 
off to Rome by Fompoy, still it is to ho inferred that they existed, 
if not pretty generally, yet m such places as Gyrene, where tint 
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passion for gems was so great that the poorest person owned one 
worth 10 ininas, and where, according to iElian (Far. Hist., xii. 
c. 30), the skill in engraving was astonishing. The first cabinet 
(dactylio theca) in Rome was that of Scaurus, a step-son of Sulla. 
Caesar is said to have formed six cabinets for public exhibition, and 
from the time of Augustus all men of refinement were supposed to 
be judges both of the art and the quality of the stones. To this 
pretension is doubtless due most of the existing gems engraved on 
large beautiful jacinths, garnets, sards, bex-yls, and amethysts, 
leaving, as regards purely technical skill, nothing to be desired. 
Except in portraiture, and in grylli or conceits, in which various 
things are combined into one, often with much skill, the subjects 
were as a rule only variations or adaptations of old types handed 
•down from the Greeks. When new and distinctly Roman subjects 
■occur, such as the finding of the head on the Capitol, or Faustulus, 
•or the slie-wolf with the twins, both the stones and the work- 
manship are poor. In such cases, where the design stirs a genuine 
national interest, it may happen that very little of artistic rendering 
will be acceptable rather than otherwise, and much more is this 
true when the design is a symbol of some article of faith, as in the 
early Christian gems. There both the art and the material are at 
what may he called the zero of engraving ; that is to say, it has 
reached the point beyond which barbarousness or folly sets in. The 
usual subjects on the early Christian gems are the fish, anchor, ship, 
dove, the good shepherd, and, according to Clemens, the lyre. 
Under the Gnostics, however, with whom thei-e was more of specu- 
lation than of faith, symbolism was developed to an extent which 
no art could realize without the aid of writing. A gem was to 
them a talisman more or less elaborate, and the difficulty is to 
make out how they carried them. Many specimens exist, hut none 
show signs of mounting. The materials are usually haematite or 
jaspar. As regards the designs, it is clear that Egyptian sources 
have been most drawn upon. But the symbolism is also largely 
associated with Mithraie worship. The name Abraxas or Abrasax, 
which, from its frequency on these gems, has led to their being 
ealled also “Abraxas gems," is, when the Greek letters of which it 
is composed are treated as Greek numerals, equal to 365, the num- 
ber of clays in a year, and the same is the case with MEI0PA2. 

Mora interesting, from the occasionally forcible portraiture and 
the splendour of some of the jacinths employed, are the Sassanian 
gems, which as a class may be said to represent the last stage of 
true gem engraving in ancient times. In the middle ages and 
onwards metal stamps were found more serviceable for the purpose 
of sealing, and though engraved gems still continued to be a luxury 
of the groat, the old traditions were broken through, as may he 
seen, for example, in the large ci’ystal in the British Museum repre- 
senting Susanna and the Elders, made by order of the French king 
Lothair, 954-986. With the revival of classical tastes under 
the patronage of popes and princes in the Cinquecento period, it 
was natural that this branch of art should have a new. career of 
activity, which, after a lapse during the 17th century, again during 
the lust century revived under an even greater amount of encour- 
agement from men of wealth and rank. In this last period the 
names of engravers who succeeded best in imitating classical designs 
were Pieliler (PL I., fig. 28), Natter, andtheEnglishmenMarchant(iig. 
29) and Burch. Compared with the Greek gems on the same plate, 
it will bo seen that what at first sight is attractive as refined amt 
delicate is after all more pretence of refinement, and entirely devoid 
of the ancient spirit. The success with which modern engravers 
imposed on collectors is recorded in many instances, of which one 
may be taken as an instructive typo. In the Bibliothbque in Paris 
(Chabouillefc’s cataloguo, No, 2337) is a gem familiarly known as 
the signet of Michelangelo, the subject being a Bacchanalian 
scene. So much did he admire it, the story says, that he copied 
from it one of the groups in his paintings in the Sistine cliapol. 
The gem, however, is evidently in this part of it a mere copy from 
Michelangelo's group, and altogether is a later production. 

The gems engraved in Plato I. show a progressive develop- 
ment of the art from the earliest times down to last century. 
They arc all in the British Museum, and are enlarged to about a 
half more than their real size. No. 1, Porcelain scarab, from 
Oamirns in Rhodes ; No. 2, Oarnelian, lentoid gem, from lalyssus, 
in Rhodes ; No. 3, Crystal, lentoid, also from lalyssus ; No. 4, 
Paste searaboid, from Tharras, in Sardinia ; No. 5, Oarnelian, head 
of a king ; No. 6, Crystal scarab, Gorgon ; No. 7, Oarnelian scarab, 
Citharist ; No, 8, Sard, female figure with water jar; No. 9, Steatite 
searaboid, Citharist ; Nos. 10-13, Four sides of an amethyst, 
Masnads ; No, 14, Agate, Eos ; No. 15, Oarnelian, unknown; No. 
10, Oarnelian, head of Alexander the Great, as Helios ; No. 17, 
Bard, head of Zeus ; No. 18, Sardonyx cameo, Acteon ; No. 19, 
Sardonyx cameo, head of Athena ; No. 20, Paste, Yictory ; No. 
21, Paste, Mcenad ; No. 22, Paste, Yictory sacrificing hull ; No. 
23, Agate searaboid, Priest ; No. 24, Amethyst, head of Brutus (?) 
from Rhodes, inscribed O . 1 . Q.; No. 25, Jacinth, Sassanian por- 
trait ; No. 26, Gnostie gem ; No, 27, Christian gem, the Good 
Shepherd ; No. 28, Modern gem, by Piehlcr ; No. 29, Modem 
gem, by Marchant. 
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GEMSBOK ( Oryx gazella , Gray), a species of antelope, 
abounding on the dry yet fertile plains of South Africa, 
where it feeds on the bulbs of water-root and other kinds 
of succulent vegetation, by means of which the antelopes 
of those regions are able to subsist without water for 
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months together. It is a large and powerful, animal, 
measuring about. 5 feet in length and over 3 feet in height 
at the shoulders. Its horns, situated on the same plane 
with its forehead, exceed 2 feet in length, are. almost 
straight, and are obscurely ringed throughout their lower 
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lialf. The colour of the upper part of the body is a rusty 
grey, and of the under part white, while these are separated 
fiom. each other by a well-defined black band ou each side. 
These bands unite on the breast, and are continued as a single 
black band until reaching the lower jaw, when they again 
divide and form two transverse bands on the head, termin- 
ating at the base of the lioms. The head otherwise is 
white, as also are the limbs, with the exception of the 
thighs, win cli are black. The striking appearance presented 
by this antelope is in great part due to the absence of any 
blending in the different colours of its body. The gems- 
bok avoids the wooda, living on the open plains m pairs 
or in small groups of four or five. Possessing powerful 
weapons of attack in its long spear-like horns, and with 
ample courage to use them* this animal, especially 'when 
wounded, is a formidable antagonist both to man and to the 
numerous beasts of prey which are attracted to the karroos 
of the Cape by the presence of this and other ruminant 
species. It is said to defend itself not unfrequently with 
success against the lion. Its flesh is esteemed as a delicacy, 
and its lode forms a valuable leather. 

GENDARMERIE, a body of troops or police m France, 
composed of gendai mes, or men-at-arms. In the days of 
chivalry they were mounted and armed cap-a-pie, and 
attended each by five soldiers of inferior rank and more 
lightly armed. They were then furnished by tlie fiefs, and 
marched in the train of the knights and esquii es. In 1 430 
this feudal gendarmeue was replaced by the compagmes 
cVordoimmice which Charles VII. formed when the English 
were driven out of France, and which were distributed 
throughout the whole extent of the kingdom for preserving 
order and maintaining the lung’s authority These com- 
jjanies, fifteen in number, were composed of 100 lances or 
gendarmes fully equipped, each of whom was attended by 
at least three archers, on& coutilher (soldier armed with a 
cutlass) and one varlet (soldier’s servant). The states- 
general of Orleans (1439) had voted a yearly subsidy of 
1,200,000 livrBS m perpetuity to keep up this national 
soldiery, which replaced the bands of mercenaries who for 
about a century had made Franco their prey. The number 
and composition of the comjnignies $ or dominance were 
changed more than once before the reign ofLouis XIV. This 
sovereign on his accession to the thi one found only eight 
companies of gendarmes ; but after the victory of Fleurus 
(1690), which had been decided by thoir courage, ho 
increased their number to sixteen. The four first companies 
were designated by the names of Gendarmes ecossais, 
Gendarmes anglais, Gendarmes bourgmfpions, and Gen- 
darmes Jlamands, from the nationality of the soldiers who 
had originally composed them; but at that time they con- 
sisted entirely of French soldiers and officers. These four 
companies had a captain-geuoral, who was the king. The 
fifth company was that of the queen ; and the others bore 
the name of the princes who respectively commanded them. 
This organization lasted till 1787, when Louis XVI. dis- 
solved it, only retaining the Gendarmes ecossais in his body- 
guard. The great Revolution swept away all these institu- 
tions of the monarchy, and, with the exception of a short 
revival of the Gendarmes de la garde at the Restoration, the 
word gendarmerie had thenceforth an altogether different 
meaning. It has been since that time employed to denote 
a military police, whose duties are to watch over the public 
safety, keep order, and enforco the execution of the laws. 
This police force superseded the old mariehaussee. 

Tlxo law of the 28th Germinal, In VI. (17th April 1797), and 
the royal ordinance of the 29th October 1820, organized the gen- 
darmene, aud laid down tlifi general rules that are still in farce, 
dividing it into legions and companies, and the latter into brigades. 
In time of war a colonel of gendarmerie, with the title of grand- 
prevfd, is attached to the army with a detnehment of gendarmes, 
for maintaining discipline among the soldiers, Though placed 


under the control of the minister of war, the gendarmeue is also at 
the disposal of the minister of the mteuoi as a police force, of the 
mimstei of justice as agents to secuie the execution of judicial sen- 
tences and police regulations, and also of the minister of manne 
and colonies foi cnfoieing his autlionty ovei maiines and sailors m 
the colonics and sea-towns of Fiance Tlie gendaimene of Pans 
constitutes a special coips established fust m 1802, and. successively 
called Gendarmeue dc Fans, Gat dc royale, and Gaide mumeijxue 
Suppressed by the provisional Government in. 1848, the Gaide tie 
Paris v as soon reorganized. It is now composed of 6 squadions of 
cavalry and 24 companies of nifantiy, and is officially styled Gaide 
republicans dc Tans Bothm the Garde repuMiuwic and in the 
Uqicms, the gendarmes consist foi the most part of dcsei vmg 
soldiers of the regular amiy, who have been diafted uito this sei- 
vj.ee wlieie, with othei privileges, they have a much higher jate 
of pay than the soldiers of the line Then total numbeis ate 
about 40,000, made up of the Garde de Pans as above, SI pro- 
vincial legions, 1 legion of gendaimene mobile, aud tlie Gendarmerie 
colomale. , . , 

Russia also has a gendaimene, a secret police appointed m an 
towns of the empue to watcli over Russian subjects of all ranks 
and classes, and to repoit to the chancei y office such mfoimation 
as they receive from then detectives and seciet agents 

For the lnstoiy of tlie old Fiencli gendaimene hefoie 1789 scc- 
Cheiuel I > idionna ire h istonqae dcs institutions dc la Fiance, 2 vols , 
and Lacroix, Vie nuhtewe ct ichgicusc au moycn dye ct <\ I’cjwguc 
dc la Renaissance, and for the present gendannone, Reorganisation 
de la Gcndai mci i c, 1871, and Annuairc mhtaire, 1877. 

GENEALOGY, Biblical— Tlie word “genealogy 

(yeveaXoyta), which occurs twice m the New Testament 
(1 Tim l. 4 , Tit ui. 9 , compare also Heb vii 3, G) in the 
ordinal y concrete sense of “pedigree' 5 or “ list of. ancestors,” 
is of somewhat frequent occurrence in the authorized veision 
of the Old Testament scriptures, but only in Clironicles- 
Ezra-Nehennah, wlieie the words b’D! and Wnn, which arc 
peculiar to that worlc, are invariably rendered “ genealogy ” 
and “to reckon by genealogy.” This tianslation, howevor, 
is of somewhat doubtful accuracy; for, whatever the 
original meaning of the root ti'D) may have boon, 1 there 
seems to be no room for doubt that the noun and the verb 
connocted with it wero used in later Hebrew simply to 
denote respectively the roll and the act of registration; 
and that the “book” alluded to in Noli. vii. 5 (ra A. V. 
“register of the genealogy”) was genealogical only in so far 
as the individuals registcied in it were classified according 
to their “houses,” “families,” and “tribes.” While a 
catalogue of this sort was admirably fitted to bo a per- 
manent recoidof tribal relations in Israel, as these subsisted 
at tlie time of its compilation, there is not any reason to 
suppose that it made any attempt to trace them through 
previous generations.^ Tho scripture genealogies, propoily 

1 According to Ewald (G'csclt. cl F. hr x. 2(11, <f Alt 8(>'S), it 
meant pinpeily “to count ” In tins LXX tin* Hithpaol is rendered 
differently in each parage where it occurs; lyeveakoy-ifi-t] is only once 
given. In Ezra n 02 tho translation is ypa</dp' avrwr ol pcOwcerelp 
(Vulg, sci ipluram gcnoaloguo sum), m Null. \u. (51 it is ypa«/«V 
euvreov r ijs crvvoStas (scrip tui ura siuun m ccusu) Tt tnuy Iv udum 
that the habit ol taking a written census of boetioin of iiw population* 
or* even of tho entiro nation, was obviously not lmiiinuliar to ilie .lews. 
Tins appeal's from numerous indications milm ember historical hooks, 
c g., Num. i. 18, where tho word (used hove only) is •‘nPfiRl, us well 
as ui Olironicles-ISmu-Noheimah. Compare also buck, xm. 9 and l’s. 
Jvywu. (I. „ , , , , 

3 When, for example, we road in 1 Gin*, vin <>, i that benjamin had 
three sons (Bela, Berber, and .lodmel); m tin. 1, 2 that ho had Inc 
(Bela, Aslihel, Aharah, Nolinli, and Rapba); m Numb. jam. «S8 again 
that he, had five, hut that their names « ero Uriah, Ashhel, Ahirani, Him- 
pham, anil Ilupham; and, (nuillj, in Gen, xlu. 21 that they numbered 
ten “houls’’ (Bela, Berber, Aslihel, Gera, Naur nan, I'lht, Itonh, Muppuu, 
Ilnppim, .ami Anl); or when the ilmcendnutB of Bela are vnvumsly 
given, m 1 Ghr. vii 7 as H/.hnn, U//i, Uzziel, Jcrinioth, and In ; ia 
1 Chi’, viir. 3-C, as Addar, Gera, Abihud, Abmlma, Nntumin, Ahoali, 
Gera, Shoplniplmn, and Huram ; and m Numb. xxvi. 40 as Avd and 
Naaninn, tlm wmple explanation (after all due allowance for corrup- 
tions in the text lias been made) seems to be, that iu the emu" « of a 
long history thu Benjamilo tribe inedudod a varying number of families 
or claim with varying names. Similar inslameea might be mdehmtely 
multiplied. It ought to bo added, however, that erilinmn 1ms not yet 
hv any means completed its task on tlie book of Chronicle. in its genra- 
logical bearings. Bee WelUuiusen, Geschiehte Israels, i. 2110 #<{., 18/8. 
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so called, are rather to be sought for in these nn^in ! 
(A. Y. “ generations ; ” Gen. ii 4, v. 1 j vi. 9 , x. 1, &c. , Ex. 
xi 16, 19, &c ; Num. ni. 1) so frequently met with in 
some other canonical books, and so specially characteristic 
of the first book of the Pentateuch as apparently to have 
suggested tc the Alexandnan translators its distinctive name 
of -yeVeo-is These begin with the antediluvian penod, and 
indeed with “ the generations (or genealogy) of the heavens 
and of the earth.” The descendants of Adam are traced 
through the lines of Gain and of Seth respectively to the 
seventh and to the ninth generation. In the two lists the 
frequent similarity of the names has not escaped observa- 
tion ; nor has the symmetry of the numbers (in one case, a 
series of seven, the seventh branching into three , in the 
other a series of ten, m which the seventh is peculiarly 
prominent, while the tenth branches into three). The very 
ancient tradition which they embody is not at present so 
generally believed to convey actual personal history as once 
it was, hut by those who view them as more or less ideal 
in their character their significance has been very variously 
estimated, — some seeing in them the survival of ancient 
myths, perhaps solar m their character , otheis interpreting 
them as representing successive dynasties, or immigrations, 
or stages of culture within a given area in prehistouc times ; 
while such mterpieters as Philo allegorize them in a purely 
spiritual sense. The same differences of view find expres- 
sion when the genealogies of the immediately post-diluvian 
period come to be consideied. In Gen. xi a series of rune 
generations (or, accoiding to the LXX } ten) from Sliem to 
Abraham is given ; the symmetrical number again attracts 
notice, and in the list some names at least can be identified 
as having belonged to special nationalities ; Arphaxad, for 
example, is probably equivalent to the Arrhapachitis of 
Ptolemy (vi. I). That this “genealogy” was in intention 
ethnographical rather than personal finds confirmation from 
the expansion which it receives in the very interesting 
sketch of a genealogia universalis m Gen. x , where the sons 
of Shem, besides Arphaxad, are said to have been Elam, 
Asshur, Lud, and Aram, while from Aram were descended 
Uz, Hul, Gethor, and Mash or Meshech (compare 1 Chron. 
i. 17) ; and again, among the sons of Jolctan,the (youngei’) 
brother of Peleg, are found Hazarmaveth, tSheba, Ophir, 
and Plavilah. Throughout Gen. x , indeed, a thorough con- 
sciousness of a purely ethnographical purpose is manifest, 
and in many instances the device of using personal names 
to convey ethnological statements is entirely dropped (Gen. 
x. 13, 14, 16-18). Historians and critics are not yet 
entirely at one as to the view which ought to he taken of 
the genealogies which begin with Abraham. As is well 
known, these follow the line of Isaac, but give also the 
collateral lines of Ishmael and of the children of Keturah, 
and again trace the descendants not only of Jacob but also 
of Esau ; and so much at least is unanimously held that, 
even if strictly historical so far as the children of Israel are 
concerned, they cannot he supposed to be complete for the 
centuries of the sojourn in Egypt. There seems no 
reason to doubt, however, that the distribution mto tribes 
(nitfS or families (ninSE'D) and houses (nhKTl^) 

lay at the basis of the organization of the Israelites from 
the earliest period of their independent national life, so that 
at any given time each man would be able to tell what 
house he belonged to, what other houses belonged to the 
same family, and what other families belonged to the 
same tribe with himself. There are indications of repeated 
censuses, in which the people were systematically enrolled 
for fiscal and military purposes ; but, on the other hand, it 
must be said that there seems to be no adequate evidence 
that the or “ officers,” so frequently mentioned in the 

Pentateuch, had functions at all corresponding to those of 
a heralds' college, if indeed it can he regarded as made out 


that^ they were scribes at all. The statements which are 
continually made as to the unbroken continuity and exhaus- 
tive fulness of the genealogical records of the twelve tubes 
of Israel are not borne out by any sober reading of the facts 
of history, as these have come down to us , and, even in the 
case of the Aaronic and Davidic families, there are some 
circumstances that warn against too absolute confidence in 
the strict literality of the lists which have reached our 
hands. It is ceitain, indeed, that from the beginning of 
the post-exile period (Ezr. n 62, Neb. vu. 64) great im- 
portance was attached to puri ty of lineal descent in the case 
of piiests, and even in the time of Josephus (Gont Ap., i. 
7) members of the priestly caste were in the habit of piov- 
mg their legitimacy by means of public documents, which 
he refers to as ^qpoalca S 4krou But a comparison of the 
pedigree (whether official or personal) of Jehosadak (1 Chr. 
vi. 3-15 , cf. Ezra vii. 1) with the enumeration of Aaron’s 
successors in the high puesthood, as given by Josephus and 
repeated in the Seder Olam, suggests that, for the period 
preceding the captivity at least, the materials for a com- 
plete list must have been somewhat defective That m the 
case of the house of David, in like manner, some leal uncer- 
tainty existed would seem to be a legitimate inference, not 
only from the Chronicler’s obscurity, but also from the not 
easily reconcilable discrepancy between the genealogies given 
in Mat. i. and m Luke m And this is not inconsistent 
with the fact, of which there aie many indications m the 
New Testament (and even, though more faintly, m the 
Mishna), that among the J ews the consciousness of tribal 
distinctions disappeared very slowly. When Anna is repre- 
sented as belonging to the tribe of Aslior and Elizabeth as 
a daughter of Aaron, Paul as a Benjamite and Barnabas 
as a Levite ; or when, as is vouched for by a not very late 
tradition, the “desposym” in the time of Domitian claimed 
to have the royal blood of David in their veins, it would ob- 
viously be just as rash to infer (as Jerome seems to have 
done) that every successive link in the long seiies of 
their genealogies was accurately known to the peisons 
themselves, or recognized by their contemporaries, as it 
would be unscientific altogether to ignoie the presumption 
arising out of the very fact that tribal distinctions weie 
asserted. With reference even to the most undisputed of 
the Biblical genealogies, it is important to remember, in the 
first place, that in them phrases implying sonsliip are not to 
he interpreted so strictly as they w r ould be with us j and, 
secondly, that, in order to aid the memory by means 
of successions of symmetrical numbers, it was quite usual 
to manipulate a long list by dropping or even by introducing 
names at discretion. 

Classical — A passing reference only is needed to the 
intricate genealogies of gods and sons of gods which form 
so conspicuous a feature in classical literature. In every 
one of the numerous states into which ancient Greece was 
divided there were aristocratic families who were accustomed 
to claim descent, through eponymous heroes, from the 
primitive deities. Many of these families were, as families, 
undoubtedly of great antiquity even at the beginning of 
the historical period ; and in several instances they con- 
tinued to maintain a conspicuous and separate existence 
for centuries. The element of family pride is prominent 
in the poetry of the Meganan Theognis ; and m an in- 
scription belonging to the 2d century b.c. we find a member 
of the Spartan family of Gytheates represented as the 
thirty-ninth in direct descent from the Dioscuri and the 
forty-first from Hercules. Even in Athens, long a^fcer the 
constitution had become thoroughly democratic, some of the 
clans continued to lie known as ewrarpiSat ; and Alcibiad.es, 
for example, as a member of the phratria of the Eurysaeidas, 
traced his origin through many generations to Eurysaces, 
who was represented as having been the first of theAEacidss 
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to settle in Attica It is very doubtful, however, whether 
such pedigrees as this were very seaously put forward by 
those who claimed them ; and it is certain that, almost 
along the whole hue, they were unsupported by evidence. 
We have the authority of Pollux (vui 111) for stating that 
the Athenian ybea, of which there were thirty m each 
(fiparpLa., were orgauized without any exclusive regard being 
had to blood-relationship, they were constantly receiving 
accessions from without , and the public written registers 
of births, adoptions, and the like do not appear to have 
been preserved with such care as would have made it possible 
to venfy a pedigree for any considerable poition even of 
the strictly historical period (see Schoemanu, Griechische 
Alterthumer, i 137, 338) 1 

The great antiquity uf the early Romau (patrician) gentes 
is indisputable, and the rigid exclusiveness with which 
each preserved its litre dilutes gentilities or sacra gentilitiu 
is sufficiently illustrated by the fact that towards the close 
of the republic there were not more than fifty patiician 
families (Dionys., i. 85). Yet even in these it is obvious 
that, owing to the frequency of resort to the well-recognized 
practice of adoption, while there was eveiy guaiantee for 
the historical identity of the family, there was none 
(documents apart) for the personal genealogy of the indivi- 
dual There is no evidence that sufficient records of pedi- 
gree were kept during the earlier ceutunes of the Roman 
commonwealth In later times, it is true, even plebeian 
families began to establish a prescriptive light (known as 
the jus liiiagiuum) to pieserve m their halls the busts. of 
those of their members who had attained to cnrule office, 
and to exhibit these iu public on appropriate occasions 
Under these imagines mnjoiuuriit became usual to inscribe 
on the wall their respective tituli, the relationship of each 
to each being indicated by means of connecting lines ; and 
thus arose the stemmata genfalitia, which at a later time 
began to be copied into family records. In the case of 
plebeian families (whose stemmata iu no case went farther 
back than 366 B.C.), these written genealogies were probably 
trustworthy enough ; but iu the case of patricians who 
went back to yEneas, 3 so much cannot, it is obvious, be 
said ; and from a comparatively early period it was clearly 
recognized that such records lent themselves too readily to 
the devices of the falsifier and the forger to deseive much 
confidence or reverence (Pliny, II. A 7 ., xxxv. 2 ; Juv. vui. 
1). The many and gieat social changes which marked the 
closing centuries of the Western empire almost invariably 
militated with great strength against the maintenance of an 
aristocracy of birth ; and from the time of Constantine the 
diguity of patiician ceased to be lioreditaiy 4 

Modern. — The passion for geuealogizing, which lias been 
and is a marked characteristic of all the aristocracies of 

1 All the earlier Cheek historians appear to have constructed their 
narratives on assumed genealogical bases The four books of Heealams 
of Miletus dealt respectively with the traditions about Deucalion, about 
Hercules and the Heraclidie, about the early settlements m Pelopon- 
nesus, and about those m Asia Minor. The works of Ilellamcus of 
Lesbos bora titles (AtwcaXuhveta and the like) which sufficiently 
explain their nature ; Ins disciple, Damastes of Sigetim, was the author 
of genealogical histories of Tiojan heroes; Apollodorus Athomensis 
made use of three books yeveakoyiKobv by Acusilans of Argos; 
Pherooydes of Leros also wrote yevzuXoylai. See Nicolai, Griechische 
Literals tjcschit'Me, i. 254 sq . ; Sclmlmrt, Qiuvstt. geneal histoneir, 
18*12, Marcksolieflul, Da Oeneah/jica Gueconm poesi, 1840. 

8 The chief authority on this subject is Polybius (vi. 63) 

3 At the funeial of JDrusus the images of /Eneas, of the Alban kings, 
of Romulus, oi the Sabina nobles, of Attus Claims, anil of “ the rest 
oi the Clauiliaus” were exhibited. — Tac , Am i. iv 9. 

4 The Roman stemmata had, as will be seen afterwards, great 
interest for the older modem genealogists. Reference may be made 
to Glandorp's Descnptio Oeniis Antonina (1659) ; to tlio Descripiw 
tranks Julia: (1575) of the same author; mil to Hubner’s TaMlen. 
Hoe also Ruperti’s Tabula Geneabgicca sire stemmata ndbiUss. gent. 
Ram. (179 1, 1811); Drumitnn’s Geschichte Roms (1834); and Becker’s 
Jlamlbuch cl. mu AltcHMmr , vol, li. 


modern Europe, can be directly traced to the influence of 
feudalism and the punciples of hereditary privilege which 
that system, m its later phases at least, so peculiarly en- 
couraged. Along with the sharp separation of those 
families which alone were regarded as capable of holding real 
property or filling the higher offices of state, or indeed of en- 
gaging m any of what were reckoned as the moie ennobling 
pursmts of life, arose the necessity for being able to detci mine 
with accuracy who w r ere and who were not the persons entitled 
by bn th to take a place -within the privileged caste. 'When, 
for example, the practice arose of holding tournaments, in 
which no one was allowed to take part who could not give 
evidence of gentle descent, the necessity foi the professional 
genealogist became at once apparent It was not, however, 
until about the end of the 15th century that the vanguard 
of the great army of writers upon this fertile subject began 
to appear. It was perhaps natural that, finding as they did 
the gulf of separation between noble and base to be so great 
as it was, they should have leapt to the conclusion that it 
had existed from the first ; at all events their knowledge 
aud their ignorance combined to support them in then con- 
jecture. As they forced then way up the stream of time, 
indeed, they were met at a comparatively early stage by a 
great barrier — consisting less m the paucity aud inaccessi- 
bility of authentic documents than in what one might almost 
call the fatal fact of the absence of family names. Prior 
to the middle of the 11th century these were entirely 
unknown ; the documents speak merely of Eberhaidus, 
Pride nous, Emeatus, and the like, with at most the addition 
of the title. About 1050 began the custom of using sur- 
names, but it made way so veiy slowly that, even at the close 
of the 12th centuiy, it had not difiiised itself beyond the 
lanks of the higher nobility, and throughout the 1 3tli the old 
habit of self-desiguation by the Cluislian name morel j was 
still exemplified in a vast number of instances. 5 . The diffi- 
culty, however, m an age when the laws of evidence were 
so imperfectly understood, did not count for much with the 
courtly genealogists of the 15tli and following centuries. 
The insuperable obstacle which bariod their advance along 
the path of sober research only furnished them with a pre- 
text for all the sooner making their escape into the region 
of imagination and conjecture, where no impediments 
[ occurred in tiacmg the ascending scries until the name of 
the first created person was reached. The appended 
bibliography will help to make clear the degrees by which 
genealogists have gradually been brought to confine 
themselves to the limits of the verifiable. At present, if 
we understand by a genealogy a tabulated aud, as far an 
possible, an exhaustive statement of all the ramifications of 
a series of human generations, aud by genealogical science 
that branch of history which aims at securing fulness and 
accuracy iu the accounts men give of the antecedents of 
families which have attained to distinction, the modern gene- 
alogist cannot hut be conscious that ho occupies a compara- 
tively narrow field, and one from which the larger interests 
of mankind aro daily further receding. In the more ancient 
meaning of the word genealogy indeed, when it is used to 
denote that grander tusk of tlio historian which consists iu 
tracing the origin, not of privileged families or castes moi ely, 
but of races and groups of races, aud oven of the species 
itself, the subject is one that has an over widening turd 
deepening significance ; but in this sense it docs not call for 
treatment apart from the biological sciences. 

Among the curliest of tlio gonoulogintH of modern times rnnj he 
mentioned Benvenuto do Ran Georgia (2 foul infer rati Marchinmtin 
ct Principum regice prepay inis sucecsmnumqitc. series, 3615), I’liili- 

4 Gattm*r, Abriss der Qtnealayie, see, 41 (1788). According to 
tins author, there is only one clash of eases in which it is possible to 
trace a pedigree beyond the 11th century, — those cases, namely, where 
a family happens to have established a fund for the deliverance of the 
souls of certain ancestors (Christian names specified) from purgatory. 



GEN- 

belt Pmgonius ( Aibor gentilitia Sdbaudice Saxoniceqite Domus, 
1521), Gebwiler [Epitome regn ac vetustissimi ortus Caroli V et 
Per duiandi I ommumque Archiducum Austria et Cormtum Habs- 
burge/mum, 1527), Meyer [Flandncarum r erum tcmi X da origins, 
antiqmtate, nob il date, etc gentalogm Comitum Flandnca, 1531), and 
Da Boulay [Genealogies des ires illustrcs et tres purssants Princes 
lea Dues de Lorraine, 1547) Georg Ruxner’s An/ang, ID-sprung , 
nnd Ilerkommen des Thut me) s m Teutscher Nation (1532) was also 
genealogical m its cliaiacter Later m the same centuiy seveial 
works ot a much wider scope than any of the preceding appeared, 
the list being headed by Remeccius oi Remeek ot Helmstadt, whose 
voluminous compilations include a Syntagma de familns quee in 
monarclms ti ibits priorities rer umpotites sunt (4 vols fol , 1574-80), 
and an Historia J ulia seu Syntagma heroicum (3 vols fol , 1594-97) , 
this wntei was followed by Henninges ( Genealogies Saxonicce, 1587, 
and Theat) am genealogicum ostentans omnes omnium cctatum 
Jannlias Monar chat urn. Begum, Ducum, Marehionum, Pnncipum, 
Oomitum, aique illustrium Heroum et Ileroinar um, item Philo - 
sophontm, 0) ator-um, Ihstoricorum quotquot a condito mundo usque 
a l hcec nostia tempora mxerunt, 1598), Reusner ( Opus genealogicum 
eathoheum de prascipuis familns Impel atoium. Begum, Pnnapum , 
Oomitum, &c , 1589-92, and Stemma Wittichmdeum, 1592), Eytzmg 
or Aitsmgcrua ( Paralipomena quibus Bavanca, Tureiea, Anglica, 
Belgica, et Bohemica vmperator um, regum, ducum, mas clmnurn, 
comitum, aho) unique Europce procerum atque heioum stemmata 
continentur, 1592), and others In 1580 Frangois de Rosi&res 
published at Pans the Stemmata Lothanngiie ac Barn ducum, in 
which he piofessed to have proved the direct descent of the princes 
of Lonaine fiom Charlemagne, foi having in this instance indulged 
m inconvenient as well as unsciupnlous falsehood, lie was ariested 
by the paihament of Pans, and tin own into the Bastille, from which 
lie was not released till 1583, the book meanwhile having been 
suppiessed The 17th century was extraordinarily prolific m 
genealogical litoiature, m England it produced, amongst many 
similar works, Milles’s Catalogue of Honor (1610) and Dugdale’s 
Baronage (1675-76); of Continental wnteis the following aie pro- 
bably the most worthy of notice • — Emmius ( Genealogia Universalis, 
1620), Andie Duchesne (whose wntings include an Histoire G6n6a- 
loglque de la Matson de Montmorency et de Laval, 1624, and an 
Histoire Ginealogique de la Mcason de Vtrgi, 1625), Piene d’ 
Hosier ( Ginealogu dela Maison de la Bochefoucauld, 1654), Ritters- 
hnsius [Genealogue Imperatorum, Begum, Ducum, Comitum, alior- 
umquc Procerum at amto MCQCO, 1658, and Brevis Exegesis 
Historiea genealogiarum prcecipuor um orbis Christiam procerum, 
1671, continued by Iinhoif m the Spicilegium Bittershusianum, 
1683), Spenei [Theatrum nobihtatis Europaicc, 1668, and Insignium 
Theona, 1690), Lolimeier [Historische Stammtafeln dcr kaiser- 
lichen, ionvjhehen, niul furstlichen Geschlechten, 1690), Anselme de 
Samte Mane ( Histoiie G&n&alogiqut de la Maison de France, 1694), 
but these, along with those of Bucelm, Dangeau, Fian§ois Duchesne, 
Le Labourem, Menestuer, Moigan, are only a few' of the names 
which duinig the 17th centuiy became associated more oi less 
worthily with this branch ot research. The pedigree of the 
Urquliarts of Cromailie given by Sir T. Urquliart m his Promp- 
tuary of Time (1652) may perhaps be called an extreme specimen 
of tlie uncritical methods that chaiaetenzed too much of tlie work 
of tlie genealogists of the period Full bibliographies down to this 
date are given by J. F. Reimmann, Histona litter arm de fatis 
studii genealogist apud Hebrceos, Grceeos, Romanos, et Germanos, in 
qua scriptores harum gentium potissmn enumerantur et totus Genea- 
logies, cursus ab orbe condito ad nostra usque tempora deducitur 
(1702), and Historice Utterance exotencce et acroamaticce par licula, 
s de libris genealogicis vulgationbus et ranoribus cornmentatio; 
aceedit disquisitio historica de necessitate Scepticismi in studio 
genealogico (1710), also by Joli. liubnei, Bibliotheca gencalogica; 
ein Verzeichmss alter alien u. neuen genealogischen Bilchcr von alien 
Nationen in der Welt (1729). To the 18th century belong the 
Peerage (1709) and Baronetage (1720) of Collins, the Genealogische 
Tdbellen (1725-1733) of Hubner, which m part were further eluci- 
dated by Lenzen ( Ristonsch-genealogische Untersuchungen und 
Erlauterungen der ersten 34 Hubnemchen Tdbellen, 1756), the woiks 
of J L L. Gebhardi, especially liis continuation of Lolimeiei and 
Der Moharnmedanischen und Hcidnisehen hohen Hauser historische 
und genealogische Erlauterung (1731), and those of Gatterei (Hand- 
buch der Genealogie und Heraldik, 1761, and Abnssder Genealogie, 
1788), the latter being the first and still a useful manual upon the 
theory of genealogy Of works belonging to the present century, 
one of the earliest was tlie Atlas historique, gbnidlogique, chrono- 
logique, et g&ographique (1803-4) of Le Sage; and one of the 
greatest, bearing upon the general subject, was the famous Bene- 
dictine L’ Art de vhnfter les dates (1820-88). During recent years 
the stricter principles of criticism which have become characteristics 
of all modern historical investigation have made themselves felt m 
a very marked manner in tlie field of genealogical research. A wise 
scepticism has been increasingly shown with regard to all assertions 
which had not the support of adequate “diplomatic” evidence; 
and with the increased desire have come enlarged facilities for con- 
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suiting ancient documents, either directly or by means of authentic 
repimts So far as England is concerned, the improved anange- 
ments with regaid to the public leeords, and the vanous publica- 
tions of the lecord commissioners, have bi ought the materials for 
a successful pioseeution of this and cognate blanches of antiquarian 
science within the leach of eveiy zealous student, and although, m 
current Peerages, assertions which piobablyhad no origin but m 
vanity, and certainly have no evidence except that of long unques- 
tioned. tradition, aie still perpetuated, such statements can mislead 
none except the very unsophisticated. The pnncipal and almost 
the only sources fiom which authentic family lustoiy caii be diawn 
are such documents as the Domesday books, the cliartulanes, 
leiger books, registers, necrologies, ealendais, and chionicles of 
the vanous monasteries, recoids which convey both directly and 
indirectly a vast amount of information as to the pedigiees of 
founders and pations, also the tournament and crusade lolls some- 
times found m these establishments , the vanous sorts of Cliartse 
Antiquse, such as title deeds and enrolments m Chaneeiy and othei 
courts of justice, the books and lolls which lecord the leturns to 
the successive inquisitions made into the state of the “ Knights’ 
Fees" which were granted at the tune of the Norman Conquest , 
the Placita, m which are recorded decisions of pailiament and othei 
courts , the Rotuli, including charier rolls, patent rolls, pipe rolls, 
and many otheis, tlie Inqmsitiones post moitem, sometimes 
maccuiately termed escheats , the recoids of heralds' visitations ; 
monumental inscnptions, coats of arms, seals, &c These souiees 
aie indicated with considerable fulness and discrimination m 
Gnmaldi’s Ongmes Genealogiccc, or the Sources where English 
Genealogies may be traced fr om the Conquest to the Present Time 
(1828), and, after him, by Sims m tlie Manual for the Genealogist, 
Topographer, Antiquary, and Legal Professor , 1856 1 
Tlie eailiest printed “ British Peeiage ” was that of Milles, en- 
titled Catalogue of Honor, published m folio in 1610 ; but Camden’s 
Britannia (1586) also contained many genealogies Among leeent 
works the best known arc those of J and J B. Buike [A Genealogical 
and Heraldic Dictionary of the Peerage and Baronetage of the United 
Kingdom, 1822; 40tli ed , 1877), of Lodge [The Genealogy of the 
Existing British Peerage, 1832-33; 48th ed., 1879), of Dod, and of 
Debiett; but the number of publications (inclusive of those of the 
London Genealogical and Historical Society) which have been, and 
continue to be, issued on this attractive subject is very great. For 
a bibliography appioaching to completeness reference may be made 
to the privately printed Catalogue of Works on the Peerage and 
Baronetage of England, Scotland, ancl Ir eland, prepared by Sir (J. 
G Young (1827), to Moule’s Bibliotheca Heraldica (1822), or to 
Sims’s Manual for Genealogists In any list, liowevei brief, the 
names of Dugdale [The Baronage of England, 1675-76) and of 
Collins (A Peerage of England , 1709; The English Baronage, oL 
which only the first volume was ever completed, 1727) deserve a 
special place The woiks of Sir R. Douglas on The Peerage of 
Scotland and The Baronage of Scotland appeared respectively in 
1764 and 1796 , that of John Lodge, on The Peerage of Ireland, in 
1754. On the knightage of Great Britain and Ireland tlie most 
accessible writers are again Brake and Dod ; but the woik of Sir 
FT H. Nicolas ( A History of the Orders of Knighthood of the British 
Empire, 4 vols. fol., 1842) is of more importance. As being some- 
what of an innovation in genealogical literature, Burke’s v, ork on 
the commoners of Great Britain and Iieland may be mentioned 
here [A Genealogical ancl Heraldic History of the Commoners of 
Great Britain and Ireland enjoying territorial possessions or • high 
special rank but uninvested with heritable honours, 1833-38). 

For the purposes of genealogical research in the United States of 
Amenca one society at least has been formed, “ The New England 
Historical and Genealogical Society," under the auspices of which 
an annual Register is published Among numerous other publica- 
tions bearing upon this subject may be mentioned J. F. Holgate’s 
American Genealogy (1851), Whitmore’s American Genealogy 
(1868), Webster’s Genealogy (1877), and Thomas’s Genealogical 
Notes (1878). (J. S. BL ) 

GENELLI, Giovanni Buonaventuka (1798-1868), 
was born at Berlin, September 28, 1798, and died at 
Weimar, November 13, 1868. He was tbe son of Janus 
Genelli, a painter whose landscapes are still preserved in 


1 According to Grimaldi, in 1828 there were 294 peers, exclusive of 
the royal family. Of these thnty-five claimed to have traced then- 
descent to beyond the Conquest, forty-nine to a date prior to the year 
1100, twenty-nine to the 12th century, thirty-two to the 13th, twenty- 
six to the 14th, seventeen to the 15th, twenty-six to the 16th, and 
thirty to the 17th In the case of forty-five noblemen no satisfactory 
conclusion could be diawn as to the commencement of their pedigree 
The pedigree of the Percys is one of the most full and complete 
genealogies of the kingdom. In Scotland the house of Mar is probably 
that which can at once carry its nobility to the remotest period (1093), 
and authenticate it by the best evidence. 
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the Schloss at Berlin, and grandson to Joseph Genelli, a 
Roman embroiderer employed to found a school of gobelins 
by Frederick the Great. Buonaventura Genelli first took 
lessons from his father and then became a student of the 
Berlin Academy. After serving Ms time in the guards he 
went with a stipend to Rome, where he lived ten years a 
friend and assistant to Koch the landscape painter, a 
colleague of Hahnel, Reinhard, Overbeck, and Fiihrick, all 
of whom made a name in art. In 1830 he was commis- 
sioned by Dr Hartel to adorn a villa at Leipsic with frescos, 
but quarrelling with this patron he withdrew to Munich, 
where he earned a scanty livelihood at first, though he 
succeeded at last in acquiring repute as an illustrative and 
figure draughtsman. In 1859 he was appointed a professor 
at Weimar, where he ended his days. Genelli painted few 
pictures, and it is very rare to find his canvasses in public 
galleries, but there are six of his compositions in oil in the 
Schack collection at Munich. These and numerous water- 
colours, as well as designs for engravings and lithographs, 
reveal an artist of considerable power whose ideal was the 
antique, but who was also fascinated by the works of 
Michelangelo. Though a German by birth, his spirit was 
unlike that of Overheck or Fiihrick, whose art was reminis- 
cent of the old masters of their own country. He seemed 
to hark back to the land of his fathers and endeavour to 
revive the traditions of the Italian Renaissance. Subtle in 
thought and powerfully conceived, his compositions are 
usually mythological, but full of matter, energetic and fiery 
in execution, and marked almost invariably by daring effects 
of foreshortening. Impeded by straitened means, the artist 
seems frequently to have drawn from imagination rather 
than from life, and much of his anatomy of muscle is in 
consequence conventional ancl false. But none the less 
Genelli merits his reputation as a bold and imaginative 
artist, and his name deserves to be x’emembered beyond the 
narrow limits of the early schools of Munich and Weimar'. 

GENERATION - , a term in general biology or physiology 
synonymous with the Greek /EoyeWis and the German 
Zewjnny, may comprehend the whole history of the first 
origiu. and continued reproduction of living bodies, whether 
plants or animals; but it is frequently restricted to the 
sexual reproduction of animals. The subject, in its most 
comprehensive aspect, would naturally be divided into tlio 
following branches, via : — (1) the first origin of life and 
living beings, (2) non-sexual or agamic reproduction, and 
(3) gamic or sexual reproduction. The first two of these 
topics have already been shortly treated of in the articles 
Abiogenesis and Biology ; the third and more extensivo 
division, including (1) the formation and fecundation of 
the ovum, aud (2) tho development of the embryo in 
different animals, it has boen deemed expedient to refer to 
the heading Reproduction. 

GENESIS. Sea Pentateuch. 

GENET ( Q-endta ), a genus of carnivorous mammals 
belonging to the Viverridce or family of civots. It contains 
six species, all of which are found exclusively in Africa, 
with the exception of the common genet (Gendin vulgaris), 
which occurs also throughout tho south of Europe and in 
Palestine, where Tristram notes it as occurring on Mount 
■Carmel The fur of this species is of a dark grey colour, 
thickly spotted with black, and having a dark stroak along 
tho back, while the tail, which is nearly as long as the body, 
is prettily ringed with black and white. The genet is 
-abundant in the south of France and in Spain, where it fro- 
‘quents the banks of streams, and feeds on tlio smaller mam- 
mals and on birds. In the vertically slit pupil of its eyes, 
•and in the complete retractility of its claws, it approximates, 
ulong with tho other species, to the cats, and correspondingly 
■differs from tho true civets, while tho anal pouch which is 

fully developed in the civet exists as a more depression 


in the present genus, and contains only a faint trace of the 
highly characteristic odour of the former. In south-western 
Europe ancl in Africa it is sought after for its soft and 
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beautifully spotted fur, whilo in Constantinople it has been 
tamed and kept like a cat for destroying mice and othor 
vermin. 

GENEVA (in French Geneve , in German Gcnf, in classi- 
cal Latin Geneva, and in Low Latin, by metathesis, Gehenna 
or Gfevenna), a city and canton of Switzerland, — tho can- 
ton being, with one exception, tho smallest, and tho city, 
without exception, the largest within tho limits of tho 
confederation. 

Tho canton of Geneva lias an area of 270 *4 square kilo- Cm 
metres, or 107*8 square miles, considerably loss than that of 
Rutland, tlio smallest of the English counties, and this 
includes 11 1 square miles of water-surface belonging to tho 
lako. The greater part of its frontier is conterminous with 
France, the department of ITaute-Savoio lying to the south, 
and that of Ain to tlio west and north ; while it is con- 
nected with the Swiss canton of Vaud (Waadt) along a lino 
of not more than 3 J miles, Tho area belongs to the basin 
of the Rhone, which flows for about 4 miles through tho 
canton, and then for nearly 2 miles forms the boundary 
towards Franco. With tho exception of tho Arvo, tho 
Rhone tributaries arc mere mountain streams, of which 
the largest is the London in tlio extrema west. Market 
gardens, orchards, and vineyards occupy a largo pro- 
portion of tho soil, whoso apparent fertility, howovor, is 
duo nob so much to its natural qualities as to tlio noble 
industry of tho cultivators. Besides building materials such 
as sandstone, slate, &c., the only mineral to bo found 
within the canton is bituminous shale, the products of 
which can bo used for petroleum and asphalto (soo Lett 
Giscmentn bUmiineuss du canton do Gendin', Paris, 1877). 
While Genova is, as has been stated, almost the smallest of 
the Swiss cantons, tho sizo of the city makes tlio density of 
its population far greater than that of any other. In 1870 
it had, inclusive of strangers, 93,239 inhabitants, or 871 to 
tho square milo; and this had increased by 1870 to 99,352 
inhabitants, or 921 to the square milo. At the earlier date, 
43,039 wero Protestants and 47,868 Roman Catholics, — tho 
remaining fraction comprising 961 Jews, and 771 of various 
Christian sects. Tho prevailing language is French; but 
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the German element, represented in 1870 by 978 bouse- the river and the lake, is not so picturesque as that of many 
bolds, is on tbe increase. other places in Switzerland. Though the central plateau, 

City. The city of Geneva is situated at the south-western crowned as it is by the cathedral, gives a certain relief to 
extremity of the beautiful lake of the same name, whence the general view from the water, a large proportion of the 
the noble current of the Ehone flows westward under town is built on the alluvial flats along the river. But 
the five bridges by which the two halves of the town com- what Geneva lacks in picturesqueness it now makes up in an 
municate with each other. To the south lies the valley of appearanceofprosperityand comfort, — presenting fine quays, 
the Arve, which unites with that of the Rhone a little dis- well-ordered pleasure grounds, good streets, and substantial 
tance further clown ; and behind the Arve the grey and houses, and, in the number and extent of its modern suburbs, 
barren rocks of the Lesser Saleve rise like a wall, which in giving evidence that its prosperity is not a thing of the past, 
turn is overtopped by the distant ancl ethereal snows of Siuce the demolition of the fortifications in 1848, it lias 
Mont Blanc. To the north-west the eye takes in the long pushed eastward to Eaux Vives, and westward into .Plain- 
line of the Jura, with a pleasant stretch of country between palais, and an almost continuous succession of houses links 
it and the lake. The actual site of the town, apart from it on the south with the village of Carouge beyond the Arve. 
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In the strict sense of the words, Geneva is not a city of ness to be mindful of any other beauty has left indelible 
great buildings. It possesses, indeed, a great many edifices, effects on the central city of the creed ; though it is pro- 
both public and private, which may fittingly be described bablethat all the blame does not lie at the door of Calvinism, 
as handsome, elegant, or even beautiful, but it has almost which certainly did not find in the Genevese a people whose 
Buildings, nothing to which the memory reverts as to a masterpiece of aesthetic faculties had been too strongly developed in the 
architectural art. Being a favourite resort for wealthy previous periods of their history. The cathedral itself is 
foreigners from many lauds, it has been enriched with a a second-rate building ; and though, as Mr Freeman 
countless variety of hotels and villas, many of which are remarks, “it is an excellent specimen of a small cathedral 
palatial in their dimensions, their construction, and their whose style and plan are peculiarly its own, and which has 
environment, and its principal institutions have been in- undergone only very few alterations/’ its main interest is 
stalled in buildings not unworthy of a modern capital ; but moral and historical, According to a tradition, at least as 
none of these things compensate for the absence of the likely to be true as false, it occupies the site of a temple 
grander and more characteristic legacies of the Middle Ages of Apollo ; and the present building is the third church 
and the Renaissance, The artistic blight of that Calvinism of St Peter which has been erected on the spot; As a 
which was too sternly enamoured with the beauty of holi- foundation the cathedral is said to date from the middle of 
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the 10th century ; but (even apart from documents still 
extant which relate to the works) the transition from the 
Romanesque to the Gothic style is sufficient evidence that 
it belongs architecturally to the 12th and the 13th. The 
most glaring alteration to which it has been subjected is the 
substitution for the original facade (1 7 49-1 7 56) of a portico 
WLth Corinthian pillars, copied after the Pantheon at Rome, 
which, while effective and simple enough m itself, is alto- 
gether out of keeping with the rest of the design. In its 
general plan the church is a Latin cross, having a width of 
about 65 feet and a length of 187 It is lighted by 86 
windows —those of the choir still preserving painted glass 
of the 15th century, and some of the others being filled with 
modern work in commemoration of the jubilee of 1835. 
Of the internal decorations, the little that lias been left 
comprises portions of the carved stalls, and a few sepulchral 
monuments— most of them lemoved from their original 
sites— Agrippa d’AubignAs, Michel Roset’s, Theodore de 
Beza’s, the duke and duchess of Rohan’s, &c, Among the 
older secular buildings in Geneva are the H6tel de Ville, 
the court-house, and the arsenal The first, which is popu- 
larly called the Maison de Yille, or Town House, is situated 
to the west of St Peter’s. It is first mentioned in 1448, 
but most of the struct uie dates from the 16th and 17th 
centuries. There is nothing remarkable, except their 
plainness, about the several halls or chambers— the hall of 
the loss footsteps, the chamber of the gieat council, &c. 
The Salle des Festms is now known as the Alabama 
Chamber, in memory of the arbitration decided witiun its 
walls in 1872. To the historian the building is interesting, 
not only for its associations, but for the magnificent senes 
of archives which it contains. It was in front of the 
house that the works of Rousseau were publicly burned in 
1762. (See Now, Descr. d% Edtel de Yille, 1877 ) The 
court-house was formerly a hospital, and has beon appro- 
priated to its present purpose only since 1858. As a 
building it dates from 1709, and is a good specimen of the 
Mansard style iii vogue at the time. Among the structures 
of modern date the most noteworthy are the academic or 
university buildings, the Athdnde, the Rath museum, the 
consemtormm, the electoral palace, the new theatre, the 
hall of the reformation, and the Russian church. The first 
stone of the academic buildings was laid in 1868. They 
consist of three blocks forming three sides of a square, and 
occupy an excellent position near the botanic gardens m the 
Promenade of the Bastions. The Athdnde, a highly orna 
mental building, was founded for the accommodation of the 
old society of the arts by the wealthy Genovese, J 0. 
Eynard (1775-1863), well known for his generous devotion 
to the cause of Greek independence. It was in J 824 and 
1826 that, in accordance with his wishes, the sisters of the 
deceased Sunon Rath (1766-1819), a general in the Russian 
service, devoted a large part of their fortune to the erection 
of the museum which preserves the name of the family. 
The building is in the Greek style, with a Corinthian portico 
and a flight of steps, and it contains a collection of copies 
of the cardinal masterpieces of ancient art and valuable 
works of the modem Swiss school. The conservalorium, 
whose foundation was due to Bartholouy, a Genevese 
financier, owes its reputation as a musical school to Bovy 
Lysberg (1821-1873). Tho Fol mnsoum, famous for its 
Greek and Etruscan vases, occupies the old Academy 
buildings in the Grand’ Ruo. 

Itmovolont Among the larger benevolent institutions arc the civic hospital, 
iintitu- with an endowment of 34 million francs, a lunatic asylum, a deaf 

Lions. ami dumb institute, and an orphanage ; and upwards of 200 dis- 

bud societies for philanthropic purposes aro at work in the slate 
Education. From a comparatively early dale the Genevese havo given consi- 
derable attention to education, In 1429 Tmnyois Varsonnex endowed 
and restored the ,f great school,” which continued to Houmh till the 
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academy and college were established by Calvin and Beza in 1 358, and 
soon became famous Since 1875 the academy has ranked as a 
umveisity, having five faculties,— a scientific, a liteiary, a legal, a 
theological, and a medical Though medical teaching was long 
piactised m Geneva by its more eminent physicians, according as 
circumstances suggested, there was no regulai provision foi this 
depaitment till 1874, when a staff of 13 piofessors and 10 puvat- 
docents was instituted An anatomical theatie has been erected by 
the cantonal hospital, and a maternity hospital andajpoin.imtg'ue or 
dispensary are suppoited by the property of the suppressed leligious 
eoiporations. In the winter session of 1876-7 the nmveisity lnid 
142 legulaily emolled students and 182 unattached auditors , and 
in the summer session the students numheied 155 and the auditors 
147 Of the 297 legular students, no fewer than 126 v ere foreigner, 
and only 106 were Genevese piopei, while among the auditors the 
proportion of foieigners was still gieatei, or 187 as compared with 95 
The canton of Geneva lias no noimal school, hut there aie two 
colleges (one m the town and one at Caiouge), a gymnasium, and a 
high school for girls, and m those institutions the training of teachers 
is an object of attention The Genevese college had 1 184 pupils m 
1876-7, — 309 being foicigneis, and of these 139 Trench In all 
the pumaiy schools, with the exception of those of Caiouge, 
Plampalais, and Eaux Yives, the mixed system is m vogue 
Really all the communes, from Lancy m 1848 to Plampalais m 
1877, have been piovided with educational libianes, the total 
number of the books m 1867 being upwards of 20,000. The 
“public library,” foiraerly located m the Eue Ardaiue and now m 
the university buddings,'’ is an admirable institution, thoioughly 
deceiving the title of public, as its hooks, without any needless 
formality, are at the service of even the casual leader, The first 
nucleus of the collection, which now numhets about 75,000 volumes, 
was Bomvaid’s bequest m 1568 

As eaily as the 14tli centuiy, Geneva was the seat of a flemishing Tiulnsh \v 
silktrade, and ltswoollen fabrics were largely exported Tour tunes 
a year the sheets of the town were filled with tho traffic of its fans, 
which weie visited by the niei chants of Venice, Florence, and Genoa, 
of Trance and German Switzerland. In the 16th centuiy hats, 
nbbons, velvets, woollens, and gold and silver plate, weie among the 
principal pioducts of Genevese uidustiy; the guild of aimourers or 
hemnuersv.m a powerful corporation, and watchmaking was aheady 
earned to a high degree of perfection, uudei tho influence of Chillies 
Cusm, who had settled m the town in 1587. By 1685 there weie 100 
mastei watchmakers with 300 workmen, and 80 master jewellers with 
200 woikmcn In tho 17tli centuiy tho silk trade made great pro- 
grass, and towaids its dose calico-printing was introduced by the 
Tazy family During the 18th century tho number of wealthy im- 
migrants from Italy gave an impetus to the vanons architectural 
industries, but at the same time tin* political troubles tended to scatter 
the industrial population Voltaire introduced a number of Gene- 
vese watchmakers to Ferney ; the Trench sought to make Verscux 
a manufactuung centre ; and the Government of Savoy established 
n royal watch factory at Caiouge. Since the restoration of Genevese 
independence m 1813 the principal mdustnes of the city and 
canton have stoadily developed. According to the census of 
1860, there were 515 master watchmakers and jewellers in the can- 
ton, and tho number of workers in the trade was 4870, of wham 
401)4 were men and 872 women. As early as 1827, about 240 per- 
sons were employed in the niamifaeturo of musical boxes, and this 
number had by 1873 increased to at least 1080 of both sexes, cap- 
able of turning out 13,000 boxes m a year. Among the minor in- 
dustries are wood and ivory carving, the making of tools and 
scientific instruments, iron-smelting and engineering, and tho 
manufacture of tobacco, soda water, ami various chemical stuffs. 

Banking operations are conducted on a laigo scale, ami printing and 
publishing have long been of pmno importance to the city. Print- 
ing mis introduced m 1478 by Slcinschahon of tow ein I tirlh j nud 
by 1563 there were 20 printing establishments in the city, liobci t 
(Stephen, having lied from Paris, was received a citizen of Geneva 
in 1550; hut Ina son Iloury found that the attentions of the consis- 
tory could lie nearly as ouensivo and dungenms ns tlumo of (lie 
tiorhonuo, and llie great untiling establishment over which ho pro- 
sided canto to nn untimely end. Tor deliuls on tho contributions 
made by Genovese inventors to Die pragmas of tho various nits, tho 
reader may refer to Ulio-Tranyois Warlmann’s interesting brochure, 

Mire Jiisinrique sur Irs inventions /aits d Uenhe, Gonevu, 1878. 

I It would he haul to find a city of the same size as Geneva which Biotin- 
mild claim the honour of being tho birthplace of a greater number guished 
of eminent men ; and still harder perhaps to find one Dmt had ex* Genevese, 
tended its hospitality to so many foreigners of distinction. In tho 
roll of its celebrities tho first place is duo to Jean Jacques Rousseau, 
who, in spite of its treatment of him, retained considerable affection 
for “ ma repuliliqiw.” Tho house in which ho was horn occupied 
the site of No. (iff of tlm present line Rousseau. Though M, Mam 
Moimier, himself a Genovese, lias found materials fora volume on Lot 
poUrs tie, (hnh't, such names as Mulliausw (1806-71), author of tho 
dramatic, poems Smpaeh and Philibert JkrlheHer, or Petit ton 
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a number of editions, have hardly more than local reputation city took place between the count and the new bishop, "Will i am of 
Rodolphe Toepffei, the humoristic novelist, has attained a wider Confians (1288-1294) In the resulting anarchy the citizens learned 
populanty, which may almost be called European Rut the leally to act foi themselves, and m 1289 and 1291 we find the bishop com- 
famoiu Genevese are mostly men who have devoted themselves to plaining of ceitam proeuiators, syndics, or agents of the city who 
the sciences, or to the moie ntibtauan foims of liteiatuie Among had acted as chief magistrates m peace and wai In 1293, however, 
the theologians are Mestiezat, the opponent of the Jesuits , Diodati, the syndicate was (foi the time) abolished Between the count of 
the tianslator of the Bible , the Tionchms, the Tuiiettmes (Fi Genevois, who held the castle at Bouig de Four, at the coiner of 

and J A ), Ed Diodati, Felix; U ell, G<esai Malan, and Gaussen the city, and the count of Savoy, who by the peace of Asti m 1290 

Among the historical wnteis may be mentioned Baulacie, Mallet had secuied the office of vnlomne, and now held the castle of the 

(of Scandinavian celebrity), De Lolme, Gienus, Sismondi, Pieot, Island, both citizens and bishop weie haul bestead In 1320 the 

Cheibuliez, Sayous, Blavignac, and Galiffe , and among the philo- castle of Bouig de Four was demolished by Edward and Aymoii, sons 

legists, Ciamer, Leclere, Casaubon, and Spanheim To the medical of the count of Savoy "When the empeioi Charles IV visited 

sciences belong the names of Jeande Carro, Espme, and Chailes de Geneva on his way to Avignon (1365), Amadeus V , the "Green 
la ltive , and to the physical sciences Bonnet, Huber, De Luc, De Count,” obtained the lank of imperial vicai over the old kingdom 
Saussuie,De Candolle, and Pictet Piadier, the sculptor of the statue of Burgundy and over the city of Geneva, but "William of Mai- 
of Rousseau on the island in the Rhone, C'happonniere, Hoinuug, cossay, who was bishop from 1366 to 1377, persuaded the empeioi 
and Calame aie the best known of the modem aiti&ts. to abolish the vicauate by a bull at Franlcfoit (1366), and by a 

Popula- As far back as 1356 the town of Geneva is said to have contained second bull at Plague (1367) to cancel all lights gianted to the 

tion. 5800 inhabitants, and this by 1404 had mcieased to 6490, exclusive counts of Savoy ovei Geneva and its territory, and in 1371 Pope 

of the Bouig de Four and St Geivais outside of the foitifications Gregory XI caused the count to withdraw fiom the city his castellan 

Iu 1545 the number is given as 12,500, but the plague and othei and judges The year 1387 is a memorable one m Genevese 
causes had 1 educed it to 11,000 by 1572. After the levocation of histoiy, as the date of the publication by Bishop Adhemar Fabu 
the edict of Nantes it rose to 16,934 in 1698, no fewer than 3000 (1385-1388) of the franchises which served for centimes as the 

lcfugees having sought slieltei within its walls The 18th centuiy Magna Cliarta of the city 1 By the purchase of the countship 
uas maiked by a steady increase 18,500 in 1711, 24 712 m 1782, of Genevois, Amadeus VIII became possessor of all the couutiy 
and 26,140 m 1789 In 1850 the total was 31,238, of whom 5717 lound the city, and although he accepted investiture fiom the 
were from othei parts of Switzerland, and 6513 fiom other parts of "bishop and took the oath of fealty, his ambition was simply biding 
the world ' The census of 1870 gave 46,783, oi including the its time On the visit of Sigismund m 1455, he was laiscd to 
subuibs of Eaux Vivos and Plampalais, 61,486. The noteworthy be duke of Savoy; and when Pope MaitmV. shortly aftei wards 
fact about this mcieaso is that it is due solely to lmmigiatiou, for passed through the distnet, he sought to obtain complete jun&diction 
the Genevese families aie far fiom prolific, and indeed have an in- ovei the city Jean de Pierrescise, however, appointed bishop at the 
duhitablc tendency to die out (Galilfe, Geneve historique, 1869). suggestion of the duke, who hoped to find in him an easy tool, was 
History. According to a well-known passage m Csesai’s Commentaries, he no sooner occupant of the see than he appealed to the people, 
found Genova the frontier town of the Allobiogcs, and when lie obtained theii vote against the alienation of the tempoial lights of 
crossed the bridge which even then spanned the river, he was no his predecessors, and swore in letuin for their support to maintain 
longei m the teiritory of the Allobroges but in that of the Helve- their liberties. In 1420 a bull of the emperor Sigismund fonnally 
tians How long the little qppidum had been m existence befoie declared that the city held directly of the empire. But by a strange 
that time it is impossible even to conjecture that the spot had m turn of events, the indefatigable Amadeus did ultimately become 
far earlier days been occupied by a clustei of crannogs may be ac- mastei of Geneva, — not, indeed, by way of conquest or through the 
cepted as lather more than a conjectuie, though the extensive degradation of its bishopric, but by himself succeeding to the 
foimation of new land within the histone period has completely "bishop's see. During the greater pait of his pontificate as Felix 
buiicd whatever aichffiological evidence might otherwise have been V lie lesided in Geneva; and on lus resignation the council 
available Them was a time clearly when the site of the present allowed him the administration of the bishoprics of Geneva and 
lower town was entirely submeiged, and the waters of the lake and Lausanne In the lattei part of the 15th century, amid the dis- 
livei found then slides along the edge of the rocky plateau of the sensions of the house of Savoy, two facts deseive special notice for 
upper town The Allobioges were, it would appear, a Celtic people, their effect on Geneva The duke Louis, nutated against the Gene- 
and the name Geneva, aeeoulmg to the favourite etymology of model n vese because they had admitted his rebellious son Philip of Biesse 
investigators, has its explanation m the words gen and cv, the within their walls, caused the lung of France, his son-in-law, to es- 
“issue” of the "waters ” For several centuries of the Chustian era tahlish a fair atLyons, which withdiew the greater part of its traffic 
the histoiy of Geneva remains a blank, hutremains of substiuctions, from the city of Lake Leman, and Bishop John Louis foimmg an 
aqueducts, canals, inscnptions, statues, pottery, bronzes, arms, alliance with Charles the Bold, the Swiss (for Geneva was still the 
coins, &c , show that dunng the Roman period the town must have last town of the Allobioges) inflicted a lansom of 20,000 crowns, 
been a large and fiouiislung place, extending, if M Galifle is The beginning of the 16th centuiy bought the long contest bo- 
ught, over the plateau of the Trancliecs Clmslianity must have tween Savoy and Geneva to a climax and a close. Into the struggle, 
been early introduced, the traditional apostles being Dionysius and interesting as it is, between the Mamelukes (Mamelus) or ducal 
Paracodus. In 456 the Celtic town passed under the dominion of party and the Eidgnots (Eidgenossen) oi patrols, it is impossible to 
the Geinian Burgundians, and in 534 it was incorporated with the enter. The great heroes of the city are Philibert Berthelier, Pierre 
kingdom of the Franks. To Chailes the Fat it was indebted for the Levuer, Francois of Bomvard, the prior of St "Victor, and Besanjon 
right, sanctioned by Pope John YIII., of electing its bishops from Hugues To their patriotic devotion it owed its ultimate liberty, and 
among its own clergy Optandus, the bishop whose election led to the alliances with Fieibuig and Bern, which, first formed in 151 9 and 
the decision of this point, was a supporter of Rodolph I , founder of 1626, were solemnly renewed in 1531. Meanwhile the Reformation 
Transjuran Burgundy, and it was at Geneva that Conrad the Salic wasadvancmgmSwitzeiland In 1532 Farel entered the city, and 
caused himself to be crowned king of Burgundy m 1033 This in 1535 the reformed doclrme was officially lecogmzed as the lebgion 
accession of Conrad proved in several ways ot moment to the town , of the slate. In October 1536 a new actor appeared on the scene— 
for to him was due the first aggrandizement of the house of Savoy, John Calvin, then about 25 yetus of age By force of intellect and 
and from him was derived the temporal sovereignty of its bishops strength of will he soon made himself the loader of the Protestant 
The counts of Genevois— a district to the south of the Genevan party, and proceeded to work out his ideal of government and 
territory, nowmcluded m the French department of Haute Savoie— society. While it rendered homage to many of thenoblest elements 
were partly reconciled to the loss of the authoiity they had pievi- of human nature, to purity, to honesty, to industry, to benevolence, 
ously had over the city when m 1070 they saw Guy of Faucigny this ideal had grievous detects ; it forgot especially that all healthy 
Genevois, a member of their own family, elected to the episcopalsec. moral action must he spontaneous, and that in legard to deeds as 
The next bishop, however, Hubert or Humbeit of Grammont, laid well as men it is a dangerous thing to confound the innocent with 
claim to all the rights and possessions alienated by Guy; and at the guilty. The moial dictates of the sternest conscience of the 
length, in 1124, by the “Accord of Seyssel,” the count of Genevois community were to bo the binding laws of every citizen. Religious 
recognized the bishop as lus superior under the emperor. Bishop observances were no longer to be the outcome of individual piety, 
Ai du tius (1135-1185) had again to oppose the encroachments of the but part of the inevitable routine of daily life. The chuycli became 
counts; but the emperoi Baibaiossn, to whom he appealed at the the state; breach of ecclesiastical discipline was crime; innovation 
diotof Spiros (1153), not only upheld his claims, but made lum m dogma was treason. The Genevese as a people appear to have been 
prince of the empire. As the bishops could not always attend naturally religious - in the old pre-Reformation times they had been 
in person to the civil concerns of ms jurisdiction, a vidom or distinguished foi their liberality and kindness to the clergy, their 
vulomne (vice dommus) was appointed, who had to judge accoidiug appreciation of a good pieachei, the abundance of their contributions 
to the customs and usages ol the city, and in chflficult matters for masses and prayeis. Under the guidance of Calvin, this religi- 
was assisted by the advice of three or four citizens, two canons of ositytook a new and sterner cast. But a certain part of the citizens 
Geneva, and two nobles of the church During the bishopric of were not so willing to relinquish their liberty, and, under the name 

Robert of Genevois(1277-1288), tbe Genovese sought protection trom - 

the encioachments of lus family at the hands of the count of Savoy, i yj lis document, consisting of 79 paragraphs, was translated into French, and 
Amadous Y.; and on Robcit’s death a contest for possession of the pnbil-hcci by Montyon, 8\o, 1307. 
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of Libertms or Libeity men, they contended earnestly against the 
establishment of the new regime In 1538 they were so powerful 
that the four syndics were chosen from them ranks , and they had 
the satisfaction of seeing Calvin and Farel, on 23d Apnl, expelled 
from the city by older of the little- council, confirmed "by the council 
of the two hundred and the couneil-geneial But the Libei tins did 
not know how to lule ; anaichy and licence got possession of the city ; 
the Catholic party recovered ground Calvin was recalled, and, re- 
turning on 3d Septembei 1541, at once re-established his system in 
all its vigour The Libei tin paity again revolted , sixty of then num- 
ber were conde mn ed to death, and four who failed to make them escape 
were beheaded. In 1547 J acques Gruet was executed as an utterer 
of threats against the dictator and a possessoi of impious books , 
and in 1553 Michel Seivetus was burned alive. To the historian of 
Geneva it is of comparatively little importance whether oi not the 
mam guilt of this too famous crime fell directly and solely on 
Galvin himself; it is condemnation enough that such a deed was 
possible within the walls of a city where bis fiat and his veto weie 
equally supreme And on the other hand, it must never be forgotten 
that the very reason why the faggot hie in which Servetus perished 
has become such a beacon to alter times, while the smouldering 
embers round a Dolet or a Yamai aie onlynow and then stored to a 
fitful glare, is that Calvin had made Geneva a city set upon a hill, 
fl.n fl that the lurid smoke and flame showed doubly dark agamst the 
clear light of his wonderful intellect and his noble life. In some re- 
spects Geneva was nevei greatei than under his dictatorship It was 

at once the moral capital of the half of Christendom and the great 
frontier fortress agamst the invasions of Borne Like everyfortress 
city, it had to pay the penalty of its position, and the penalty was 
none the less because ltsgainson fought with spmtual weapons, and 
its martial law mterfeied with the liberties of the mind In 1564, 
after twenty-three years of such labouis as few men could uval, 
Calvm died, and Ins body was laid m the cemetery of Plampalais; 
hut his spirit continued to live m the constitution he had founded. 
The mildei charaotei of his successor, Theodore Beza, allowed free 
scopo to the other members of the Government, and the democratic 
element obtained greater prominence. About 1564 Geneva appeared 
foi a time m danger from its Catholic neighbours, and especially fiom 
the duke of Savoy; but though this prince recovered possession of 
the Ohablais, the Genevois, and the country of Gex, and appointed 
Francis of Sales titular bishop of Geneva, no dnoct attempt was 
made agamst the independence of tho city The year 1568 is of note 
foi a revision of tho constitution, drawn up by Germain Colladou, 
winch, while retaining in the main the Calvmistic framewoik, practi- 
cally placed political power m the hands of a few principal families. 
Tho administration nominally consisted of the syndicate ancl four 
councils — tho council of the twenty- Jive, the council of the sixty, 
the council of the two hundred, and the council general , but the 
council of the twenty-five, usually called the “little” or “narrow 
council,” managed in the long run to anogato the direction of all 
public affairs During the 16lli century, both before and after the 
Colladou revision, the vauety of affairs which were considered 
under its jurisdiction is sufficiently amusmg It was at once the 
foreign office of the republic and the high court and the police 
court combined ; and it accordingly passed, as matter of course, 
from the consideration of matters of state, in winch the potentates 
of Europe were parties, to the squabbles of market women, tho use 
of bad eggs m cakes, or the length of a minister’s sermon. 1 Its 
private " deliberations were kept strictly secret : in 1491 tho 
betrayer of any of its transactions was judged “infamous,” and 
in 1530 it was added that bus tongue should bo pierced. Torture 
was still retained as a legal lustrumont of investigation, and tho 
penal enactments against heresy and witchcraft remained unre- 
paaled. In 15 79 the city was taken uuder tho protection of Bern 
and Solcure, and m 1584 it formed an alliance with Enrich ; but 
those agio omenta proved of little advantage, and in tho conflicts 
which woro always being ronowed with tho duke of Savoy, G-oneva was 
loft to her own resources, and the accidental assistance of Elizabeth 
of England or Henry I Y. of France. 

At length, m 1002, Charles Emmaiuiol of Savoy determined to seize 
the city by a coup de imvi, and on the night of tho 11th and 12tli 
December (O.S.) an army of 8000 men were, despatched against it. 
As no declaration of war hail been made, tho citizens were taken by 
surprise ; and the enemy had fixed their scaling ladders and v era 
already mounting tho walls before the alarm was given. But onco 
aroused, tho Genovese were not long in turning this success iuto 
discomfiture and rout, ami when morning broke tho city was onco 
more safe, and a joyous crowd heard tlm voice of the aged Bemm tho 
cathedral read out tho grand old Psalm, “ How may Israel say. If 
the Lord had not, been with us.” Slxiclx is tho famous “ Escalade,” 
the Bannockburn of tho Genovese, which 3ms since boeu celebrated, 
with all possible Jonas of celebration. 51 By the treaty of St Julian in 
tilts following year 1,1ns duke of Savoy granted tho Genevese freedom of 


J bee “ be l'elil, Godm'jI ” in f)ln n nos i/ivit'i'ot ws, (Jenevii, Is 77 
Sen II. iltmmi.m, ft , Hi i/ntpfuijiics tic V fiscal tt/fr, Geneva, 1 HW) ; 
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trade, restoied the lands of St Yictor and St Petei, and promised to 
build no foitress and assemble no troops within foui leagues of the 
city , hut the ambitious prince made one moie attack befoie lus 
death m 1620 During the lest of the 17th century the histoiy of 
Geneva consists mainly of dissensions between different councils, and 
between the governing bodies and the people , but amid them all the 
city advanced in piospenty, especially after the accession to its popu- 
lation. occasioned by the revocation of the edict of Halites. The 18tli 
century bi ought the political contest to a head In 1707 Fatio, 
advocate and member of the two hundred, was appointed piesident 
of a commission chaiged to foimulate the grievances ol the people 
In the document which he diew up he maintained the sovereignty 
of the people, the equality of all citizens, and the subordination ol 
the magistracy as mere executive functionaries ; and at tli e same time 
demanded that the council-general should meet at least once a year, 
and not only when the syndics chose Tho councils appealed to 
yield, but shortly after wards, suppmted by confederates from the 
oligaichical cities of Bern and Zurich, they crushed the populai 
party, and caused Fatio to he shot. How sternly they were dis- 
posed to lesent interference was shown in 1731 by their sentence of 
perpetual imprisonment passed on Micholi Du Ciest loi merely 
giving expression to the popular opposition to the new system ol 
foitifications earned out by the councils The paity of w Inch lie 
was so far a spokesman — known as tho i cpi esentunts — at length, m 
1734, gamed a decided victory m the geneial council of 1731 By 
the edict of 1738, though the whole initiative m matters of legisla- 
tion was left in. the hands of the lesser councils, tile actual passing 
of laws and fixing of taxes were entrusted to tho general council, 
and thirty years later the people obtained tlie right of naming the 1 
half of the council of the two hundred There was an important 
class of the inhabitants, however, who were still excluded iiom 
political rights — the so-called “natives” or descendants of tlio aliens 
who had settled m the city, and this class continued to make 
known its discontent. At length, m 1782, Bom, Sardinia, and 
Franco mteifeied in favoui of the aiislociatic party, and by tho Act 
of Pacification tho most important refonns m a liberal sense wore 
again abolished. A lew years later, and Fiance was under it. 
different regime. Tho llovolution at Pans was followed by a 
revolution at Genova A new constitution, accepted by Hu 1 
National Assembly m 1794, declared the political equality of all the 
Gonevese ; but, by a curious inconsistency, the national cmnmitlcc 
of finances divided them again into aristocrats, tho cnyhm >, uml the 
patriots, taxing the last class much less heavily tlmu tho others. 
In March 1798 it was agreed that Genova should become a part of 
the Flench republic, and on 13th June tlio French uuLhonUes 
entered the city, By the treaty of Paris its independence was 
restored, and it became one of the cantons of the Swiss confedera- 
tion A new constitution declared all tho citizens equal, and placed 
the legislative power m tho hands of a representative council. As 
no one, however, could be an doctor who paid less than 20 Swiss 
livres, or about 23 shillings, of direct taxes, tho democratic character 
of the system was considerably modified. It was not till 1841 Unit 
any groat change was effected. In tho caily part of that yeiu the 
“Thud of March Society” was formed to watch over the interests 
of the citizens, and in October tho Government was forced by a 
popular demonstration to summon a constituent assembly 
The legislative power for the canton was now placed in a grand 
council, consisting of representatives elected in the ratio of 1 to 
evory 333 inhabitants ; ancl the executive power in a council ot state 
consisting of 13 members cliosou by and from the grand council. 
At tlio same tunc tho city received a communal council of 81 mem- 
bers, and an administrative council of at most 11 members. But 
tho new constitution was not allowed to work long. Tho radical 
paity had boon gathoriug strength, especially in Hi Gervais, and m 
1840 tlio Government, finding that the attempt to suppress its 
opponents by force of arms was of doubtful result, gave m its re- 
signation. A provisional Government, under the leadership of tin* 
democrat James Fazy, drew up a constitution, which was accepted 
by llie people on 24th May 1847. The franchise was bestowed even 
on tlie pauper class of prulctairos, and the election of the council of 
state xvas entrusted to the council general or collective assembly of 
citizens, Tho old Protestant church of ( Jenova w'fis abolished, and a 
new and almost crmlluss church established, the government of 
which was vested .in a consistory elected by the universal suffrage of 
Protestants in tho* canton. For nearly fifteen years the radical party 
continued m power , and under its hands tho physical condition of 
Genova was rapidly transformed, and, for good or evil, tho city was 
brought as much as possible into tho general current of European 
progress. “On voudraut fairo de Gem'ive,” sighed the conservative 1 Jo 
fo ltive, “la plus petite des granden villes, ot pour moi jo pivlcro 
qn’elle rusfo la plus gram hi des put itos villes.” t Unfortunately for its 
permanence the radical Government was lavish in its expenditure, 
and tho finances of tho ennton and city got into a dangerous condi- 
tion. In November 1861 Pazy was not returned to the council of 
state; in 1862 the conservative party obtained a majority in the greet 
council; nnd in 1863, though nil tho oilier radical Candida, tea for tho 
council of state were curried, Fu/y himself was rejected, The attempt 
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to invalidate the election of his opponent Cheneviereled to a conflict I 
between the parties, in which some blood was shed ; and the city 
was consequently occupied by federal forces, and the matter sub- 
mitted to the federal council. As the decree was in favour of 
Cheneviere, Fazy retired from public life. The “independents,” as 
the opponents of the radicals are called, came into power in 1865, and 
for a number of years they fully maintained their position, in spite 
of the difficulties thrown in their way by the Ultramontane party. 
Their principal antagonist was Mermillod, the vicar of the bishop 
of Freiburg, who was declared bishop of Geneva by the pope, 
and insisted on exercising his episcopal functions without regard to 
the Government. In February 18F3 Mermillod was banished by the 
federal council of Switzerland, and in the same year the grand coun- 
cil of Geneva deprived all Roman Catholic priests who refused to 
take the oath of allegiance to the state. Fazy’s bill for the sepa- 
ration of church and state was rejected in June 18 76 ; religious cor- 
porations were abolished on 23d August, and, on the 26th of the 
same month, all public ecclesiastical services outside of the churches 
were forbidden. The cathedral of Geneva was handed over to the 
Old Catholics. On the 6th of November 1878 Fazy died, and two 
days after the “conservative-democrat” party gained a victory in 
the elections for the great council. The expelled cures were now 
allowed to return, and in December the council accepted the prin- 
ciple of the separation of church and state. 

Besides the older works of Spon, B (hanger, Picot, &c., and tho Memoires et 
documents de la soc. genevoise d'hist. et d'archdot., see Senebier, Hist. litt. de 
Geneve (1786); J. A. Galiffo, Matdriaux pour I'hist. de Geneve (1829-30), and 
Notices gdndalogigues (3 vols., 1819-3(5); Rigaud, Renseigncments rel. ft la culture 
dcs beaux-arts a Geneve (1840, now ed. 1870) ; Arcliinard, Geneve eccles. ou Livre 
des spectalles pasteurs (1S61), and Les edifices religteux de Vancienne Geneve 
(1869) ; J. B. G. Galiffe, Geneva hist, et archdol. (1869) ; Blavignac, Armorial gene- 
rate (18J9), and Etudes sur Geneve (1872-74); Thourel, Hist, de Geneve (1833); 
Pictet de Sergy, Gen&ve, origine, &c. (1843-47), and Geneve ressuscitde (I860) ; 
Clierbuliez, Geneve , see institutions, <Ssc. (18C8); Roget, Hist, dupeuple de Geneve 
(1876); Thorens, Abregd de I'hist. de Geneve (1878); Albert do Montet, Diet, biogr. 
des Genevois et des Vaudois (1878). (H. A. W.) 

GENEVA, The Lake of (the Latin Lcicus Lemanus or 
Lake Leman, also known in the Middle Ages as Lac 
Losaunete or Lake of Lausanne, and as Mer du Rhfine or 
Sea of the Rhone), is the largest of the Swiss lakes, 
having an area .of 578 sq. ML or 223 sq. miles. Its 
general form is that of a crescent, the northern shore 
being almost the arc of a circle, with a radius of 21|- miles. 
The eastern end of the crescent is broad and rounded, 
while the western tapers towards Geneva. Its maximum 
breadth, between Morges and Amphion, is miles. It is 
divided into two portions, the Great and Little Lake, by 
the strait of Promonthoux, which is not much more than 
2 miles across. The Great Lake is 39 miles long, with a 
mean breadth of 6 miles, and the Little or Western Lake 
is 14 miles long, with a mean breadth of rather more than 
2 miles. The bottom of the larger basin forms a wide 
valley, which gradually deepens from 200 to 325 feet at 
the foot of the slopes to a maximum of 1095 feet, which it 
attains between Onchy and lilvian. The mean level of the 
surface of the lake is 1230 feet above the level of the sea. 
According to the elaborate soundings made in 1873 by 
M. Gosset, engineer of the Federal Topographic Depart- 
ment, the bottom is remarkably free from inequalities, 
almost all traces of rocks, erratic blocks, or moraines, 
having been covered over by a regular bed of extremely 
fine argillo-calcareous mud, which can be moulded and 
baked like potter’s clay. Between the basin of the Great 
Lake and that of the Little Lake there runs a ridge or bar 
not very strongly marked, 200 feet from the surface. The 
maximum depth of the lesser basin is only 71 metres or 
233 feet. The bottom is apparently level, but it presents 
numerous erratic blocks, and in one place rises to a con- 
siderable eminence, known to the Genevese fishers as the 
Hauts Monts. 1 The unusual blueness of the waters of the 
Leman has long been remarked. According to M. Forel, 2 


1 Further details on the conformation of the lake will he fonnd in 
De la Beche’s letter to Professor Pictet, published in BibliotMque 

(Tnherselle : Sciences et Arts, t. xii., 1817 ; in M. Gosset’s Carte 
Ilydrogr , du Lac Leman, issued as part of the Topog. Atlas der Schweiz, 
and described in JBibl. fin. ( Sci. et Arts), t. lii., 1875, and in a Note 
sur la Carte du Lac, by Ed. Pictet, in the same number. 

a “ liltudea sur les variations de la transparence des eaux dulac 

Leman,” in Bibl. Un. (Sc. et Arts), 1877. 
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the transparency is very much greater in winter than 
summer, the extreme limit of visibility of a white disk on 
an average for the seven winter months from October to 
April being 41 feet, and for the five summer months 21-6. 
This arises from the thermal stratification of the water 
keeping in suspension a greater quantity of dust and 
organic particles during summer. It is generally in 
August that the level of the lake reaches its highest limit, 
between 4 and 5 feet on an average above its lowest 
limit, which is usually reached in March. Besides this 
seasonal change, due to differences of influx and removal 
of water, several disturbances of level of a less obvious kind 
have attracted the attention of the Swiss physicists. Most 
remarkable are the seiches , or “ movements of steady 
uninodal oscillation,” in which the whole mass of water 
in the lake rhythmically swings from shore to shore. 
According to M. Forel, 3 there are both longitudinal and 
transverse seiches. Their effect is most distinctly seen at 
Geneva, where they sometimes raise the level of the water 
from 4 to 5 feet. They are not improbably due to several 
distinct causes, but the most efficient would appear to be 
a difference of barometric pressure in different parts of the 



lake. In the eastern portion of the lake there is an 
irregular but violent current during spring and autumn, 
called Lardeyre or La Dikre, which is supposed to be due 
to subterranean affluents. The principal winds are the 
Bise from the north-east, the stormy Bornand that rushes 
from the ravines of Savoy, and the dry south wind, known 
as the Sdchard. Less use is made of the lake as a means 
of communication since the opening of the railway along 
the Swiss shore, but the lateen sails of the minor craft 
still brighten the landscape, and an excellent steam service 
is maintained by a company formed in 1873. The first 
steamboat, the “ William Tell,” was introduced on the lake 
in 1823 j and the first saloon steamboat, the “Mont Blanc,” 
dates only from 1876. 

The Lake of Geneva is not so rich in fish as many of 
the smaller lakes of Switzerland. 4 Comparatively small 
success lias attended the attempts of Professor Chavannes 
of Lausanne to introduce the salmon, which, like many 
other fishes, finds the Perte du Rhone a barrier between 

8 M. Ford’s numerous studies on the subject will be found in the 
Bibliothdqiic Univcrselle, and the Bulletin de la soc. vaud. (Lausanne), 

4 According to G. Lunel, whoso Histoire naturelle des poissons du 
bassin du Liman, (Geneva, 1874) has superseded the valuable memoir of 
Professor Jurinc in the Memoires de la SocietU de physique, tome iii. 
(1825), there are 21 species: — Perea flv/oiatilis , L. ; Cottus gdbio, L. ; 
Lota vulgaris, Cuv. ; Cyprinus carpio, L. ; Cyprinopsis auratus , L. ; 
Tinea vulgaris, Cuv.; Gdbio fluviat-ilis, Cuv.; A Ibmnus lucidMS, 
Heckel; Alb. Tnpmctatus, L. ; Scardinius erythrophthedmus, Bonap.; 
Lcuciscus rutilus, L. ; Squalius cepkalus, Bonap. ; Phoxwus Items, 
Ag.; Cobitis barbatula, Lin.; Coregonus /era, Jinine ; Coregoms 
hicmalis, Jurino; Thymallus vulgaris, Nilsson; Salmi- mmUti A.; 
Trutta variabilis, G.L. ; Esox Indus, L. ; . Anguilla mlgcmSi Fleming. 



152 GEN- 

the aea and the lake. The “ fera ” (0 or eg onus fera) is 
economically the most important species. In the mud at 
the bottom of the lake there exists an interesting fauna, of 
about 40 species, mainly belonging to the lower ordeis. 
Several of the species, as Gammarus ccecics, are found 1000 
feet below the surface, in the reign of perpetual darkness. 
Two species of gastropods of the genus Limnceus are 
worthy of special note as possessing developed lung3, 
though they live at a depth of from 150 to 300 
feet. 1 

See Bodolphe Eey, Geneve et les rives clu Leman, 3d ed. (Geneva, 
1875); Egli, Tcischenbuch Schweiza ischen stahsiiks (Zurich, 1875), 
Herbst, Der Genfer See und seine Umgebung (Weimar, 1877). 

GENEVA, a post village of Ontario county, New York, 
U.S., is beautifully situated at the north end of Seneca Lake, 
on the New York central railway and at the terminus of the 
Ithaca branch railway, 52 miles E.S.E. of Rochester. One 
of its chief features is the terraced gardens, which extend 
from the puncipal street to the shore of the lake ; and there 
are also two fine parks. Geneva is the seat of Hobart Free 
College, which is under Episcopalian management, and has 
9 professors and about 50 students. It has also a graded 
union school, attended by upwards of 1000 pupils. The 
prosperity of the town depends chiefly on the nurseries m 
the neighbourhood, which extend to nearly 10,000 acres, 
and from which plants to the value of more than 1,000,000 
dollars are shipped annually. There are also marble-works, 
benching-works, and iron-works. A daily line of steamers 
plies between Geneva and Watkins at the head of the lake. 
The population in 1870 was 5521. 

GENEVA CONVENTION, an agieement concluded at 
an international conference which was held at Geneva in 
1864, under the presidency of General Du four the Swiss 
plenipotentiary, for the purpose of ameliorating the condi- 
tion of the sick and wounded in time of war. The ciedifc 
of originating this conference must be given to two citizens 
cf Geneva, D unant, a physician, who published a startling 
account of what lie had seen in two military hospitals on 
the field of Solferino, and his friend Moynier, chairman of 
the Geneva society of public utility, who took up the idea 
of “ neutralizing the sick waggons,” formed associations 
tor its agitation, and at length pressed it upon the Govern' 
meats of Europe, most of which sent representatives to 
the conference. The convention was drawn up and 
signed by them on the 22d August, and since then it has 
received the adherence of every European power, and one 
Asiatic (viz., Persia). The convention consists of ten 
articles, of which the last two are formal. 

The others provide (1) for the neutrality of ambulances and 
military hospitals as long as they contain any sick; (2) for that of 
their stall , (3) that tho neutrality of these persons shall coutniuo 
after occupation of their hospitals by the enemy, so that they may 
stay or depart, as they choose ; (d) that if they depart, they can 
take only their private property with them, except m case of 
ambulances, which they may remove entire ; (5) that a sick solclxei 
in a house shall be counted a protection to it, and entitle its 
occupant to exemption from the quarto ring of tioops and from part 
of the war requisitions ; (6) that wounded men shall, when cured, 
be sent back to their own country on condition of not hearing arms 
during the rest of the war ; (7) that hospitals and ambulances shall 
carry, in addition to the flag of their natiou, a distinctive and 
uniform Dag bearing a red cross on a whilo ground, and that their 
staff shall wear an arm-badge of tho same colours ; (8) that the 
details shall lie left to tho commanders. 

A second conference was held at Genova on the same 
subject in 1868, and a supplementary convention drawn out, 
which, though not formally signed, has been acquiesced in 
by all the signatories of the original convention, except the 
pope, and which, while still unratifiod, was adopted pro- 
visionally by France and Germany in their war of 1870. 

It consists partly of interpretations of the former conven- 

1 Far details see Fowl's contributions to tho Bulletin da la sac. van- 
<hm dcs sc. nat., t. xiu,, &<\ 
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tion, and partly of an application of its principles to 
maritime wars. Its main provisions are these . — 

That, -when a person engaged m an ambulance or hospital 
occupied by the enemy desires to depart, the commander-in-chief 
shall fix the time foi his depaituie, and, when he desires to remain, 
that he be paid his full salaiy , that account shall be taken m 
exacting war requisitions not only oi actual lodging of wounded 
men but of any display of chanty to v aids them, that the mle 
which pel nuts cured soldieis to return home on condition of not 
serving again shall not apply to officers, for their knowledge might 
be useful , that hospital ships, merchantmen with wounded on 
board, and boats picking up wounded and wrecked men, shall be 
neutral ; that they shall carry the red-cross flag and their men the 
l ed-cross armlet , that hospital ships belonging to Government shall 
be painted white with a green stiake, those of aid societies white 
with a led strake , that in naval wars any stiong presumption that 
the convention is being abused by one of the belligerents shall give 
the other the right ot suspending it towaids that powei till tho 
contrary is proved, and, if the presumption becomes a ceitamty, ol 
suspending it to the end of the war 

GENEVIEVE, or Genovefa, St, patroness of Paris, 
flourished duiing the latter half of the 5tli century. She 
was horn about 425 at Nanterre near Paris, or according 
to another tradition at Monfcrieie; her paicnts weie called 
Severus and Gerontia, but accounts differ widely as to their 
social position. According to the legend, she was only in 
her seventh year when she was induced by Bishop (aftei- 
wards Saint) Germain d’Auxerre to dedicate herself to the 
religious life. On the death of her parents she removed to 
Paris, where she distinguished lieisclf by the activity of her 
benevolence, as well as by the austerity of her sanctity, 
She is said to have been the recipient of supernatural 10 - 
velations, and to have predicted the invasion of the Huns ; 
and when Attila with his army was threatening the city, 
she gave couiage to the panic-stricken inhabitants by au 
assurance, justified by subsequent events, to the offect that 
the attack would come to nothing (451). In tlio year 4 GO 
she caused a church to bo built over the tomb of St Denis, 
where the abbey was afterwards raised by Dagoborf 
I. Her death occurred in 500, or according to anothci 
account in 512, and lier remains were ultimately laid in tho 
chapel bearing lierpiame, which has now become merged in 
the Pantheon or Eglise St Geuevibve. Clmrpoutier pub- 
lished in 1687 a life of tho saint based upon tho statements 
of an anonymous author who is alleged to have written her 
biography only eighteen years after her death. Tho legends, 
miraculous and other, aro also givouin the Bollandist Ada 
Sanctorum, and m tho great work of Tillomont. Her 
festival is celebrated on the 3d of J anuary. 

Tho “Canoinci of St Gciicvibve," or “Canoniei of tho oongio- 
gation of France, ’ constitute n religious order dating from 16H, in 
which year they woro organized by Charles Fauro, a reforming monk 
belonging to tho abbey of St Vincent at Sonlis. They rapidly 
came into considmiblo repute ; and for ft considerable period tho 
chancellor of the Sorbonne. was invaiiahly chosen from their order. 
The “ daughtois of St Genevieve” were constituted in 1030 at Paris, 
at the instance of a pious nun of the name of Blosset, but mure 
theii union, in 1665, with tho order “ of the Holy Family,” whose 
lady-Ioundress was called Minimum, they have been best known as 
Miramionos. They find their chief employment in tending tlus 
sick, and iu the education of girls. 

GENGA, Qikolamo (r. 147G-1 551), a painter and archi- 
tect;, was burn in Urbino towards 1470. At the age of ten 
ho was apprenticed to tho woollen trade, but showed so much 
inclination for drawing that ho was sent, to study under an 
obscuro painter, and at thirteen under Luca Signorelli, 
with whom ho remained a considerable while, frequently 
painting the accessories of his pictures. Ho was afterwards 
for three yoars with Pietro Perugino, in company with 
Raphael, and ho developed a similar stylo of painting, Jfo 
next worked in Florence and Siena, along with Timotoo 
della Vito ; and iu tho latter city he painted various com- 
positions for Pandolfo Potrucci, the leading local statesman 
of the time, Returning to U rhino, he was employed by Duke 
Guidobaldo in the decorations of his palace, and tthovrod 
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extraordinary aptitude for theatrical adornments. Thence 
he went to Borne ; and in the church of S. Caterina da 
Siena, in that capital, is one of his most distinguished works, 
The Resurrection, remarkable both for design and for colour- 
ing He studied the Boman antiquities with zeal, and 
measured a number of edifices ; this piaetice, combining 
with his previous mastery of perspective, qualified him to 
shine as an architect. Francesco Maria, the reigning duke 
of Urbiuo, recalled Genga, and commissioned him to 
execute works m connexion with his marriage-festivities. 
This prince being soon afterwards expelled by Pope Leo X., 
Genga followed him to Mantua, whence he went for a 
time to Pesaro The duke of Urbmo was eventually 
restored to his dominions , he took Genga with him, and 
appointed him the ducal architect. As he neared the close 
of his career, Genga retired to a house in the vicinity of the 
city, continuing still to produce designs in pencil; one, of 
the Conversion of St Paul, was particularly admired. Here 
he died on the 11th of July 1551. Genga was a sculptor 
and musician as well as painter and architect; and lie 
wrote various essays, as yet unpublished, on the arts. 
Pie was jovial, an excellent talker, and kindly to bis 
friends His principal pupil was Francesco Menzocchi. 
His own son Bartolommeo, (1518-1558), also a pupil, 
became au architect of celebrity. In Genga’s paintings 
there is a great deal of freedom, and a certain peculiauty 
of character consonant with his versatile, lively, and social 
temperament. One of his leading works is in the church 
of St Augustine in Cesena, — a triptych in oil-colours, repre- 
senting the Annunciation, God the Father in Glory, and the 
Madonna and Child. Among his architectural labours are 
the church of the Baptist in Pesaro, one of the finest 
edifices in that neighbourhood; the bishop’s palace at 
Smigaglia ; the facade of the cathedral of Mantua, ranking 
lugli among the pioductions of the 16th century ; and a new 
palace for the duke of Uibmo, built on the Monte Impenale. 
Pie was also concerned in the fortifications of Pesaro. 

GENGIS K IP AN See Jenghiz Khan. 

GENLIS, Stjiiphanie-F^uoitiSi Ducrest de Saint- 
Aubin, Comtesse de (1746-1830), a voluminous French 
writer, was born of a noble but impoverished Burgundian 
family, at the Chateau de Champcery, near Autun, on the 
25 th. of January 1746. When six years of age, she was 
received as a canoness into the noble chapter of Alix, near 
Lyous, with the title of Madame la Comtesse de Lancy, taken 
from the town of Bourbon-Laney, of which her father was at 
that time superior. Her entire education, however, was con- 
ducted at home under the eye of her mother by an accom- 
plished governess. In 1758 she removed along with her 
mother to Paris, where her skill in music and her vivacious 
wit speedily attracted attention and admnation. Her 
marriage with the Comte de Genlis, a colonel of grenadiers, 
who afterwards became marquis of Sillery, took place m 
her sixteenth year, but was not suffered to interfere with 
a rapidly developing taste for acquiring and imparting 
knowledge. Some years later, through the influence of her 
aunt, Madamo de Montesson, who had been clandestinely 
married to the duke of Orleans, she entered the Palais 
Royal as lady-in- waiting to the duchess of Chartres (1770) ; 
and, after having acted with great energy and zeal as gover- 
ness to the daughters of the family, she was in 1781 
appointed by the duke to the responsible office of “ gouvei- 
neur ” of his sons, a bold step which, though it led to the 
resignation of all the tutors as well as to much social 
scandal, can hardly in fairness be held to have seriously 
prejudiced the intellectual interests at least of those com- 
mitted to her charge. The better to carry out her theory 
of education, she wrote several works for the use of her 
royal pupils, the best known of which are the Thedtre 
d "Education (1779-80), a collection of short comedies for 
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young people, and Les Amialesde la Vertu (1781). When 
the Revolution of 1789 occurred, Madame de Genlis showed 
herself not unfavourable to the movement, and is said to 
have had ponsiderable influence on the conduct of the duke 
of Orleans ; but the fall of the Girondms m 1793 compelled 
her to take refuge in Switzerland along with her pupil 
Mademoiselle d’Orleans. It was m this year that her 
husband, the marquis of Sillery, from whom she had 
been separated since 1782, perished on the scaffold. An 
“adopted” daughter, Pamela Berkley or Simms, had 
beeu married to Lord Edward Fitzgerald in the preceding 
December (see Sir Bernard Burke’s Rise of Great Families, 
1872). In 1794 Madame de Genlis fixed her resi- 
dence at Berlin, but having been expelled by tbe orders 
of King Frederick William, she aftenvards settled in 
Hamburg, where she supported herself for some years 
by writing and painting. After the revolution of 18tli 
Brumaire (1799) she was permitted to return to France, 
and was received with favour by Napoleon, who gave 
her apartments at the arsenal, aud afterwards assigned her 
a pension of 6000 francs. During this period she wrote 
largely, and produced what is generally considered to be 
her best romance, entitled Mademoiselle de Clermont. At 
the restoration she succeeded in adjusting herself once more 
to the new state of things, and continued to write with 
all her former diligence. Her later years were occupied 
largely with literary quarrels, notably with that which arose 
out of the publication of the Diners du Baron d’HolbacJi, 
a volume in which she set forth with a good deal of sarcastic 
cleverness the intolerance, the fanaticism, and the eccen- 
tricities of the “ philosophes ” of the 18 th century. 
Madame de Genlis before her death, which occurred on the 
31st of December 1830, had the satisfaction of seeing her 
former pupil, Louis Philippe, seated on the throne of Fiance. 

The numerous works, of Madame de Genlis (winch considerably 
exceed eighty), compusing prose and poetical compositions on a 
vast variety of subjects and of various degiees of ment, owed much 
of then success to adventitious causes which have long ceased to 
ojieiato, and they are now but little lead The swiftness with 
which they were wutten, their veiy multiplicity, and tlieir diffuso- 
ne&s, all forbid us to look m them for thought of peienmal value or 
literary art of any high ordei. They aie useful," however (especially 
the voluminous M&moires), as furnishing matenal foi history ; and 
she heiself can hardly pass altogether unnoticed in the crowd which 
thionged the stage of public life in the confused and busy time of 
the French Revolution. Most of liei writings were translated into 
English almost as soon as they were published. 

GENNADIUS. Georgius Scholar! or Scholarius, better 
known as Gennadius, a learned Greek and for some time 
patnarcli of Constantinople, obtains a place in history 
through the important part played by him in the contest 
between Platonism aud Anstotelianism which marks the 
transition from mediaeval to modern thought Extremely 
little is known of his life, and so contradictory are some of 
the accounts bearing on detached facts in it that it has 
often been supposed there weie two writers of the same 
name living at the same period. The researches of 
Renaudot seem, however, to render it approximately certain 
that all the historical notices we possess relate to one 
Scholarius, and that the apparent inconsistency in the 
accounts is due largely to a real change in that writer’s 
views. Scholarius first appears in history as assisting at 
the great council held in 1438 at Ferrara and Florence with 
the object of bringing about a union between the Greek and 
Latin Churches (see Eugenius IV., Bessarion). At the 
same council was present the celebrated Platonist, George 
Gemistus Pletho, the most powerful opponent of the then 
dominant Aristotehanism, and consequently the special 
object of reprobation to Gennadius. In church matters,, as 
in philosophy, the two were opposed, — Pletho maintaining* 
strongly the principles of the Greek Church, and'- being 
unwilling to accept union through compromise, Gennadius, 
X. — ao 
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more politic and cautious, pressing the necessity for union, 
and instrumental m drawing up a form which from .its 
vagueness and ambiguity might be accepted by both parties 
It would seem that at Floience Pletho published the 
work on the difference between Aristotle and Plato (see 
Geiiistus) which afterwards called forth a reply from 
Gennadius. Of this reply only the fragments quoted by 
Pletho m his counter-argument ( Contra Gennadium) have 
been preserved. They show that Gennadius, though Aris- 
totelian throughout, had an accurate knowledge of Aristotle, 
and was more moderate than some of his contemporaries, 
eg., George of Trehizoncl The next appearance of 
Gennadius is in 1453. After the capture of Constantinople 
by the Turks, Mahomet, finding that the patriarchal chair 
had been vacant for some time, resolved to elect some one 
to the office. The choice fell oil Seholarius, who is de- 
scribed as a layman. While holding the episcopal office 
Gennadius drew up, apparently for the use of Mahomet, a 
symbol or confession of faith, which is very valuable as the 
earliest expression of the principles of the Greek Church. 
He also at this time had the pleasure of condemning to the 
flames the great work of his old opponent Pletho, the 
treatise on Laws (No/tot), of which considerable fragments 
have come down to us. The character of this work was 
accurately apprehended by Gennadius (see his Letter to the 
Exarch Joseph, in Gass, as below), and his opposition to it 
is intelligible. After a short period of office at Constanti- 
nople Gennadius is said to have resigned the episcopal 
dignity and to have retired into a convent. The date of 
his death is unknown. 

The fullest account of Ins writings is given in Gass (Gennadius 
and Pletho , 1844), the second part of which contains Plelho’s 
Contra Gennadium. See also F. Schultze, Gesah. dei Phil d. 
Renaissance, i , 1874 A list of the known wutmgs of Gennadius 
is given m Fabncius, Bibliotheca Grwea, ed Harless, vol. xi. 

GENOA, in literary Italian Gmova, in the local dialect 
Zene, in Latin and German Genua, in mediaeval Latin 
Janua, and m French Genes, one of the most important 
cities of Italy, is situated m what was formerly known as 
Liguria, on the northern coast of the Mediterranean near the 
middle of the Gulf of Genoa. The latitude of its lighthouse 
is 44° 24' 16" N.,* and its longitude 8° 64' 15" E. By rail 
Genoa is 115 English miles NE. of Nice and 119 miles 
N.W, of Leghorn. The city, as seen from the sea, is “built 
nobly,” and deserves the title it has acquired or assumed of 
the Superb, Finding only a small space of level ground 
along the shore, it 1ms been obliged to climb the lower hills 
of the Ligurian Alps, which afford many a coign of vantage 
for the effective display of its architectural magnificence. 
The original nuclous of the city is that portion winch lies 
to tho east of the port in the neighbourhood of tho old pier 
(Molo Vecchio). In the 10th century it began to fool a 
lack of room within the limits of its fortifications; and 
accordingly, in the middle of the 12tli century, it was found 
necessary to extend tho lino of circumvallalion. Even this 
second circuit, however, was of small compass, and it was 
not till 1329-30 that a third lino took in the greater part 
of the modern site of tho city proper, This presented 
about 3 miles of rampart towards the land side, and can J 
still he easily traced from point to point through the city, 
though large portions, especially towards the east, have been 
dismantled, The present line of circumvallation dates from 
1626-1632, the period when the independence of Genoa 
was threatened by tho dukes of Savoy. From tho mouth 
of the Bisagno in tho east, and from the lighthouse point in 
the west, it stretches inland over hill and dale to tho great 
fort of Sperone, i.e,, the Spur, on the summits of Monte 
Pcraldo at a height of 1650 feet, — the circuit being little 
less than 12 miles, and all tho important points along the 
line being defended by forts or batteries. Of course a large 
portion of the enclosed area is open country, dotted only 


here and there with houses and gardens. There are eight 
gates m all, — the more important being PoitaPila and Poita 
Romana towards the east, and the new Porta Lanterna or 
Lighthouse Gate to the west 

The irregular relief of its site, and its long confinement 
within the limit of foitifications which it had outgrown, 
have both contiibutcd to render Genoa a picturesque con- 
fusion of narrow streets, lanes, and alleys, winch it W'ould 
almost require the delicate diminutives of Italian to name, 
varied with stairways climbing the steeper slopes, and 
bridges spanning the deeper valleys. As theie aie laigc 
portions of the town which are quite inaccessible to oidmaiy 
carriages, aud many even of the more important stieets have 
very little room foi traffic, porters and chairs take to a con- 
siderable extent the place of cabs, and goods aie largely 
transported by means of mules. In the middle of the 16th 
century the Government gave commencement to a system 
of more spacious thoroughfares than had previously been in 
vogue by laying out the street winch still hears the name 
of Via Nuova ; m 1606 the Yia Balbi, as it was ultimately 
called from the palaces of the Balbi family, began to stretch 
westwards, and at length, about 1778, a connexion between 
these two streets was effected by the opening up of Yia 
Nuovissima. The lme thus produced, extending as it 
does from the Piazza Fontane Morose wostwaid for about 
a mile to the Piazza Verde is still the route most m favour 
with the fashionable world of Genoa. As caily as the 
middle of the 17th century the Via Giulia was driven 
through the midst of the small stieets between the ducal 
palace andthePortad’Arco; but it was not till about 1825 
that the Via Carlo Felice gave free route between the 
palace and the Piazza Fontane Morose. The Via Lorenzo 
and tho long lme of sticet which, under tho names of Carlo 
Alberto, S. Benedetto, and Milano, runs louud the. pent to 
its western oxtremity, also belong to this century. . Tho 
spacious Via Roma, running oast from Via Carlo Felice to 
meet the Via Assavotti, has been built since 1870 ; aud tho 
area of the Piazza Cavour was only about the same time 
cleared of tho old houses, Tho great public promenade of 
Acquasola alroady mentioned was laid out by the architect 
Carlo Bambino between 1821 and 1837 ; and it has been 
connected with the gardens of the Villotta di Negri, pur- 
chased by the municipality about 1805. 

Of tho churches of Genoa, which number upwards ofCttUiwb.il: 
eighty, tho principal is tho cathedral of iSt Laurence (d 
duomo di San. Lorenzo). Tradition makes its first founda- 
tion contemporary with St Laurenco himself ; there is 
distinct historic mention of a church on tho sito in the 
latter part of the 9lli century; and a document of 987 im- 
plies that it was even then the metropolitan, church. Re- 
constructed about the end of the 11th and beginning of 
tho 12th century, it was formally consecrated by Pope 
Golasius II., I8tli October 1118; and since then it 1ms 
undergone a large number of extensive though pmlial 
renovations. In the fa^ulo the lower pari, with its three 
elaborate doorways in tho Gotham-Moorish style, dates from 
the 12th century; tho upper part belongs to the 14th; mid 
tho belfry which rises above tho right-haml doorway was 
erected about 1520 by tho doge, Ottaviauo da Gumpo 
frngoso. To tho 13th century is assigned the central 
nave, which was, however, both lengthened and heightened 
in tho 14tli; and tho cupola was erected after the 
designs of tho architect Galeasso Alossi invited to 
Genoa about 155Q, Among tho artists who have con- 
tributed to tho internal decoration tho most noteworthy 
are 3 hnniano of Bergamo, who represented tho Slaughter 
of tho innocents and the Martyrdom of Ht Laurence in 
the woodwork of the choir; Lazzaro Tavarone, who 
painted the roof about 1622 ; G. B. Bianco, who furnished 
the bronze statue of the Madonna of the city in 1652; 
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Gian Giacomo della Porta, the sculptor of the statues of and niches of the cathedral, there are objects enough, of 
Mark and Luke in the presbyterimn ; and Giovanni Maria considerable interest. Here, bound together by craft of 
Passalo and Giovanni Angelo Montorsoli, the sculptors of goldsmith, is an octagonal bowl, brought from Caisareain 
the corresponding statues of Matthew and John. The 1101, which corresponds to the descriptions given of the 
stained glass windows of the choir, representing the four Holy Grail, and was long regarded as an emerald of match- 
patron saints of the city, are the work of Giovanni Bertini. less price, but which turned out, when broken by its 
To none of the chapels in the cathedral, rich as several of French purloiners, to be only a remarkable piece of ancient 
them are in works of artistic value, can a higher rank he glass. 

assigned than to the chapel of St John the Baptist. The Of older date than the cathedral is the church of St other 
main design, with its elaborate detail of columns and arab- Ambrose and St Peter, if its first foundation be correctly dnirclies 
esques, and foliage and statues, was due to Pio Domenico da assigned to the Milanese bishop Honoratus of the 6th 
Bissone, who from 1450 was engaged for ten years on the century ; but the present edifice is due to the Society 
work. Statues by Matteo Civitali of Lucca and Andrea of Jesus, who obtained possession of the church in 
Contucci of Monte San Savino, a rich and costly baldachin 1587, and employed the skill of Pellegrino Tebaldi in its 
presented by Count Filippino Doria, and stained glass restoration. Among the paintings of this church the first 
windows designed by Ulisse de’ Mattel, are among the later place is naturally given to the Circumcision and St Ignatius 
additions to its decoration. On one day only in the course by Rubens, and to the Assumption of Guido Beni. The 
of the year are women allowed to enter the chapel ; for was Annunziata del Guastato is one of the largest and wealthiest 
it not a woman who procured the death of the Baptist? churches in the city. It owes its first foundation to the 
Amid the profusion of ecclesiastical bric-a-brac in the nooks order of the Humiliati, but S. Marta, as it was originally 
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called, was a small building till it passed about 1505 into The campanile, however, is a remarkable work of the 
the hands of the Conventuals of St Francis, by whom the 13th century. San Siro, originally the “ Church of the 
present gigantic structure was planned and partly erected. Apostles ” and the cathedral of Genoa, was rebuilt by the 
The rest of the main edifice was due to the Observartines Benedictines in the 11th century, and restored _ and 
of the same order, who came into possession in 1537, and enlarged by the Theatines in the 16th. .Santa Maria di 
gave the church its modern name ; and the necessary Oarignano, or more correctly Santa Maria Assunta e SS. 
funds were largely supplied by the Lomellini family. Fabiano e Sebastiano, belongs mainly to. the 16th 
. The church is a cruciform structure, with a dome, and century, and was designed by Galeazzo Alessi, in imita- 
the central nave is supported by fourteen columns in the tion of Bramante’s plan for St Peter's at Rome. . The 
Corinthian style. To the unfinished brick facade an expense was borne by the Sauli family. From the highest 
incongruous portal with marble columns was added about gallery of the dome — 368 feet above the sea-level, and 194 
1843, after the plans of Carlo Barabino. Santa Maria feet above the ground— -a magnificent view is obtained of. 
delle Vigne probably dates from the 9th century, but the the city and the neighbouring coast. S. Stefano dates from, 
present structure was erected towards the close of the 16th. 969, and keeps its ancient campanile/ but it has. been 
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several times rebuilt The famous painting of the martyr- 
dom of St Stephen, by Giulio Romano, earned off by 
Napoleon in 1811, was restored to the church in 1815, 
The Madalena, as it now stands, was built by Andrea 
Yannone about the close of the 16tU century ; and San 
Filippo Neri was rebuilt in the close of the 17th century 
at the expense of the Pallavicim family. S. Matteo, the 
church of the D’Oria or Doiia family, was founded in 
1126 by Martino Doiia, and the present edifice, after the 
designs of Montorsoli, dates from 1543. In the crypt is 
the tomb of Andrea Doiia the Great by the same Montor- 
soli, and above the mam altar hangs the dagger presented 
to the doge by Pope Paul III. 

Palaces. The palaces of the Genoese patricians are famous for 
their sumptuous aichitecture and their artistic collec- 
tions. The Palazzo Rosso, or Red Palace, elected in the 
middle of the 17th century, was m 1874 presented to the 
city by Maria, the wife of Raffaele de Ferrari, duke of 
Galliera, and her son Filippo de Ferrari, along with its 
libiary and picture gallery. The old palace of the 
doges, now the seat of the prefecture, was rebuilt iu 
the 16 tli century, and again restored after a great fire in 
1777 , the neighbouring tower, fiom which the magis- 
trates were summoned by toll of bell, dates from the 
beginning of the 14th century. A sixteenth century 
palace, formerly the propeity of the dukes of Turin, 
is now occupied by the municipality, and contains among 
its more curious ti ensures a bronze tablet (117 A.D.), 
with an inscription relating to a dispute between Genoa 
and a neighbouring castle, two autograph letters of 
Columbus, and Paganini’s violin The inscription, dis- 
covered in 1506, was printed for the first time m 1520 by 
Biucelli, whose woiks form part of Giamus’s Thesaurus, 
and among its modern commentators are Serra in the 
Ttansactions of the Impeiial Academy of Genoa, and 
Simoni and Grassi in the Transactions of the Ligurian 
Society of Native History. The palace which was pre- 
sented in 1528 by the republic to Andrea Dona is a large 
building of the 15th centuiy, restored and extended under 
the doge’s direction, and decorated with frescos by Perino 
del Vaga. The royal palace, built in the middle of 
the 16th century for the Durazzo family, was acquired by 
Victor Emmanuel m 1817. Among other buildings of the 
same class, the Durazzo palaces m the Via Nuovissima, 
and the Via Balbi, the Balbi Senarega in the Via Balk, 
the Sana palace m the Via Nuova, and the Pallavicino in 
the Piazza Fontane Moroso are worthy of note. 

Benero' Of most historical interest among the benevolent institutions of 
lent msti* Genoa is the hospital of Pammatone (Ospedalo civile di Pammatone), 
tiitions. a vast edifice contiguous to the public park of Acquasola, It owes 
its origin to the bequest in 1429 of Bartolommeo Bosco, and the ex- 
cellence of the infirmary thus established caused the citizens to 
procure permission from Sixtus V. to divert the funds of all similar 
minor foundations to Us support. New buildings weie erected m 
1626 by Giacomo Saluxzo, and still larger additions were made in 
1758, under the superintendence of Andrea Or. soli no. Under tiro 
same committee with the general hospital is the hospital for in- 
curables (Ospedele dei Cronici, originally Bidotto dcgli Incurabih), 
instituted towaids tho end of the 15th century by Etloro Yemazza, 
and taken under the direct control of the civil authorities m 1600. 
The great poorhouso (Albergo dei Poven), dating from about 1665, 
is a vest building, after designs by Stofano Seaniglia, covering no 
less than 215, 280 square feet, and accommodating 1 400 inmates, who 
manufacture cotton and woollen cloth, furniture, embroidery, fee, 
The so-called Conservatorio dollo Fieschine was founded in 1763, iu 
accordance with the will of Domenico Fieschi, as an asylum for 
dosututo girls ; and in 1783 his widow loft 80,000 liro to provide a 
dowry of 500 lne for any of the inmates loaving the institution to 
be married or to take the veil. A considerable reputation has been 
acquired by the flower-makers of this institution. 

The sums bequeathed for charitable purposes during 1863-75 
amounted to 3,798,106 francs, in addition to the immense dona- 
tions (about thiity millions of francs) of the deceased duke of 
Galhern, 

The highest educational institution in Genoa is the royal univer- 


sity, which occupies a palace in the Via Balbi, ougmally built Um- 
about 1623 for the Jesuit fathers entrusted by tho magistrates with veisity 
the supervision of education m 1572 The republic had leceived 
the light of coufeiring degiees fiom Pope Sixtus I Y. as early as 
1471, a pnvilege confirmed by the empeior Maximilian I m 1496. 

On the dissolution of the Jesuits the administration of the college 
passed into the hands of the republic, and the provisional Govern- 
ment of 1797 lemaugurated it as a umveisity m 1803 In 1808, 
dnmig the French occupation, it was assimilated to the otliei im- 
peual academics, so that its present oigamzation may be said to 
date only hom 1812 It numbeis about 400 students, who have 
the advantage of a physical and a natuial history museum, an 
anatomical cabinet, a meteorological observatory, a botanical 
garden, and a libiary. The libraiy, ongrnated by the Jesuits^ 
numbers about 80,000 volumes, among which none is considered of 

g eater value by the Genoese than the manuscript collection of the 
ns and enactments of their republic, Liber junum communis Schools 
Jmiueims In Genoa, as elsewhere m Italy, great advance has 
been made both in secondary and pnmai y education since 1867 
in 1877 the city possessed two gymnasiums, a lyceum named after 
Christopher Columbus, three technical schools, a high school for 
female education opened by the municipality m 1874, a female 
noimal school dating from 1859, a teachers’ turning, school founded 
m 1861, and upwards of 40 infant schools {Asih d’ Infanzia), of 
which the fust was opened m 1840 The loyal technical institute Institu- 
compnses thiee distinct sections— a profcssionahndustnahnstitute, tions for 
an institute of mercantile marine, and a system of evening classes ai tg ami 
in mathematics, cliemistiy, mechanics, &o ; and a loyal naval science, 
college was opened in 1873 The Ligiuian academy of the fine aits 
owed its origin m 1751 to Fiancesco Mana Dona, and the palazzo 
m which its museums and gallenes arc situated was erected m 1831 
by Cailo Bambino A musical institute, founded bj Antonio Costa 
aud maintained by the municipality, lias looms m the convent of 
St Philip Nun A society for tlio promotion of the fine aits dates 
from 1849, the Ligurian society of native history from 1857, and a 
society for the aits and industries of Lignna from 1871. Besides Libraries 
the university libiary theie aie fom public hbianes— tho Biblioteca 
Cmco-Benana (40,000), piesented to the municipality by Victoi 
Emmanuel I., to whom it had beon bequeathed , the Biblioteca 
della Missione Urbana (40,000), a noble collection noli in manu- 
scripts of Ligurian history and Greek codices, which owes its ougin 
to the legacy of Gerolamo Franzono iu 1727 , the Biblioteca Frun- 
zoniana (12,000), due to the same G. Fianzono aud administered 
by the congregahon of “ Evangelical "Workmen and, lastly, tho 
fino library which forms part ot the great legacy in the Palazzo 
Rosso A museum of natural history (Museo (Jivico di St. Nat.), 
opened iu the Yillettadi Negro in 1873, is worthy of special note 
fot tho collections made by Giacomo Doria, Bcecnri, D’ Albertis, 
and Antinori Pietiuo galleries aie to be found in many of the Fichu » 
ancient palaces, and m two at least, the Palazzo llosso and tho gallenes. 
Palazzo Bianco, the collections aie of great value. An excellent 
law foibids the lemoval fiom the city or province of any object of 
ancient art without the sanction of a commission under tho presi- 
dency of the prefect In 1877 tlio Genoese had a choice of about a Theatres, 
dozen theatres, small and groat, inclusive of those in Sampierdamia 
Of these the greatest is the Cailo Felice, erected in 1826-28 under 
tho patronage of tlio king whose name it bears. Tho National 
Theatre, lebuiltm 1790, dates originally from 1702, and it has an 
older rival m the Teatro del Falcone, which is associated with tho 
life of Goldoni, and now serves us couit theatre. 

The mountainous character of the surrounding country has Ooinnmin 
rondeicd it a difficult tn.sk to supply Genoa with sufficient means cation, 
of railway communication ; in the 20 miles, for example, between 
tlie city and Aftiuata tlieie are eleven tunnels, that of Giovi being 
upwards of 2 miles long. The hue to the noith through the. valley 
of the Poleevora, which joins the general Italian system at Ales- 
sandria, was opened about 1853, but it was not till 1870 that the 
western line, was completed so ns to give a continuous route fiom 
France, and it was November 1874 before tlio eastern section be- 
tween Sostn di Levnnto and Spezia established a connexion with 
the lines along the western const of Italy. Since that date, how- 
ever, passengers and goods can ho conveyed by mil from Calais to 
Otranto There are two stations in the city, — one for the west 
nml north, and the other for the east, and south,-- connected since 
1871 by a tunnel 7518 feet in length. 

Though its existence as a maritime power was originally duo to Harbour, 
its port, Genoa has only begun since 1870 to construct the con- 
veniences necessary for the modern development of its trade. As 
early as 1134 the, old pier (Molo Veecluo) was in existence, stretch- 
ing westward into the gulf; and in 1639 the new pier (Molo 
Nuovo) from the other Bido of tho gulf was commenced, after tho 
plana of Ansahlo do Mari. Up to 1878 the former had a length 
of 2800 foot, and tho latter was only slightly longer. The harbour 
thus formed was in some, respects a good one, ; the bottom being of 
clay furnished excellent anchorage, and within the new pier there 
was depth for tho largest class of vessels. But a swell was always 
felt whenever the wind was til any point between AW, ftndfl.E, 1 



GENOA 


The vast bequests of the dulce of Galliera have enabled the autho- 
rities to undertake (1878) an elaborate scheme for the extension 
ami unpiovement of the port, including, not only a great addition of 
the haiboui aiea, but also the eonstinction of a system of whaives 
and warehouses, winch have hitheito been sutpnsmgly insufficient 
It is difficult to believe that in one of the gieatest haibouis of 
Europe the goods should be “dischaiged into lighters, slowly 
towed by rowing boats to the side of the quays, lemoved by hand 
labour from the hgliteis to uncovered quays, and again tuus- 
Trade. ienedbyhand labour ti the railway” In spite of all these dis- 
advantages the shipping tiade of Genoa has lapidly increased since 
the consolidation of Italy From 1815 to 1825 theie was a large 
trade in. gum, with a conesponding expansion of other hunches 
A sudden change was produced by a system of differential duties 
in favour of native giain , instead of 1000 foieign vessels with a 
tonnage of 95,000 as m 1821-5, there weie only 760 vessels on an 
avetage in the three years 1825-8 ; and theie was no conesponding 
increase in native shipping, winch lose only fiom 55 to 70 vessels 
The moie libeial tanfts attached to the comnieicial tieaties, con- 
cluded about 1852 with Trance, England, and Geimauy, gave a 
new impulse to foreign trade, and this was followed up by Count 
Cavoui’s law exempting all foieign gum from duty The pnn- 
eipal imports are peti oleum, raw cotton, wool, gum, coal, metid 
goods, hides, tobacco, and English-cured fish The total value 
imported m 1S76 was £14,324,347, and in 1877 £12,066,911, 
while the exports for the same yeais amounted to £2,088,578 and 
£1,968,503— exclusive in both cases of goods merely in transit 
Dm mg the five years 1873-7 the total liumbei of vessels amvmg 
at Genoa was on an average 2633 per annum, with an annual ton- 
nage of moie than 1,000,000 tons Of these vessels about 1510 
per annum sailed undei the Italian flag with 533,900 tons ; 421 
were English with 284,390 tons, and 320 Trench with 105,945 
tons. The opening of the St Gotthaid Railway is expected to give 
a great impulse to Genoese tiade 

Local The local industry devotes itself mainly to the manufacture of 
uuluBtry cotton and silk, gold, silver, ivory, and coral, paper and leather 
goods, maeaiom and veimicelli, sugar, and piescrved fruits. The 
emuser cotton cloths or hordatti are the favourite wear of the 
Ligiuian population Iron-founding and shipbuilding are earned 
on in the distiict, and theie is a growing export trade in all articles 
of market gardening and floriculture. 

Banks In Michelet's phrase, it may almost be said that Genoa was a 
bank before it was a city, and its money business is still gi eater 
than that of any other town in Italy The Bank of St Geoige, 
founded m 1407, was “ one of the most ancient and celebrated 
banka of eii dilation, and deposit m Europe," but it never recoveied 
from the damage done to its credit by the appiopnation of its tiea* 
suie, first by the Austiiana m 1740, and again by the Tieneh m 
1800 It no longer exists, and the famous building of the 13th 
century m which it was accommodated is now used as a customs 
house. A new bank was founded at Genoa in 1844, which, smeo 
its union m 1855 with a similar institution at Tuun, hears the 
name of the National Bank It has branches at Tuun, Tlorence, 
Milan, and Naples IJp till 1871 its only impoitant uval was the 
Cassa di Sconto, but about this time the Genoese, in the words of 
the British consul, “went mad on the subject of new companies, 
and in a single year they started not less than tlnrty-thiee banking, 
trading, mining, shipping, and manufacturing concerns.” The 
lesult was a series of bankruptcies. Bank aftei bank failed , and 
cuminal proceedings wcio in several eases instituted against the 
bank directors. The only notes current m Genoa m 1875 weio 
those of the National Bank and the Tuscan National Bank, 

Emigra- The Genoese have long been known as a hard- vmrlang and fingal 
lion, people ; ancl the lower classes of the whole Ligurian coast are 
inured to privation and hardships. Since about 1850 theie has 
been a strong current of emigration to South America, About 
1858 the Ligurian settlers m Monte Video, Buenos Ayres, Bio de 
la Plata, Itio Janeno, Lima, and Valparaiso worn estimated at 
60,000 , and since that date the number of emigrants leaving 
noi them Italy by way of Genoa lias iiicieasedto 80,000 or 90,000 
per annum. A very considerable proportion of this number return to 
their native country m their latter yeais, and the successful adven- 
turer usually assists his younger brethren to follow in his footsteps. 
A large trade has sprung up with South America, the newest 
featuie of which is an exportation of Piedmontese wine. 

Revenue According to the returns of 1876, the income of Genoa was 
and ex- 6,343,175 francs, including octroi dues for 4,326,000 francs. The 
uendi- ordinary, extraordinary, and casual expenses for 1875 were— for 
tuve. municipal administration, 608,461 francs ; local police and sanitary 
expenses, 1,038,418 ; administration of law, 227,376 , public 
works, 2,312,470 ; education, 692,662 ; religious worship, 12,117 , 
and public 'charities, 648,468 francs. The debt of the city in 1876 
was 36,731,467 frttnes. 

Muni- The council directing the local government of the city is chosen 
cipal by a body, accoiding to the last returns, of 41,984 electors, every 
govern- citizen paying 40 francs of taxes being entitled to vote, and every 
ment, voter being eligible as a councillor, The head of the council is the 


syndic or mayor, chosen by the king fiom the 12 members of the 
gnrnta or administrative committee, who aie themselves appointed 
fiom the entne body of the 60 municipal councillors Besides 
possessing this municipal council, Genoa is also the seat of the 
piovincial council, elected in the same way, but piesided over by 
the piefeet, or representative of the Government 
In 1848 the population of the city was 100,382 ; by 1862 it had Popula- 
increased to 127,986, hut a caielul census undertaken by the mum- tion, 
cipality m 1871 found no more than 120,595, exclusive, howevei, 
both of lesident strangeis and absent natives. The pnncipal 
causes which had tended to retard the natural growth of the popula- 
tion weie the cholera of 1866-67, and the small-pox of 1870, — the 
latter having actually occasioned an excess of 1178 deaths over the 
baths for the yeai, To this must he added the removal of the 
Government aisenal to Spezia in 1870-1, and the tendency, which 
lias gradually made itselt felt since the opening of the railways, to 
settle m the snbmban towns. The stretch of coast for miles along 
the gulf is an almost continuous line of couutiy houses and 
mansions, and indeed, to quote the words of M Techs, the whole 
nvicia fiom Ventimiglia to Spezia assumes more and moie the 
aspect of a single town where the populous quart eis alternate with 
gioups of villas and gardens Proceeding westwards we aie no 
soonei beyond the fortifications than we find oui selves m the 
fiouiisluug town of Sampierdaiena, that is, San Pier cl’ Arena, or St 
Peter of the Sands Down to the middle of hit century it was 
mamly inhabited by the wealthier classes, but has since become the 
seat of great industrial and commercial activity Its population, 
winch m 1814 was only 5345, was upwaids oi 17,000 in 1877. 

Trom Sampierdaiena a stone budge of the 16th centuiy, memorable 
as the spot when Massena signed the capitulation of Genoa, leads 
aeioss the Polceveia to Comeliano, a maiket-town with 2698 in- 
habitants at the census of 1 871 , and Comeliano in its turn connects 
itself with Sestu Ponente, a busy place of from 9000 to 10,000 
inhabitants, with a laige shipbuilding trade Tovvaids the cast 
there is a similar succession of villages and towns 
History . — The early importance, both political and comnieicial, History, 
of Genoa is attested by the part which it played in the Second 
Punic Wai Its supiomacy amongst the neighbouring munici- 
palities and populations is not less evident from the mscuption ou 
the bronze table still to be seen m the council-hall of the city Its 
history during the dark ages, throughout the Lombaid and Caiol- 
ingian penods, is but the repetition of the general histoiy of the 
Italian communes, which succeeded in snatching fiom contending 
princes and barons the fust charters of their fi eedom The patriotic 
spmt and naval prowess of the Genoese, developed in their defensive 
wars against the Saracens, led to the foundation of a popular con- 
stitution, and to the rapid giowth of a powerful maiine Fiom tho 
necessity of leaguing together against the common Saracen foe, 

Genoa unitod with Pisa m expelling the Moslems from the island 
of Sardinia, hut the Sardinian temtoiytluis acquired soon fur- 
nished occasions of jealousy to the conquering allies, and them 
commenced between the two republics the long naval wars des- 
tined to terminate so fatally for Pisa With not less adroitness 
than Vemco, Genoa saw and secured all the advantages of the great 
carrying tiade which the crusades created between Western Euiope 
and the East The seapoits wiested at the same period from the 
Saracens along the Spanish and Barbary coasts became important 
Genoese colonies, whilst in the Levant, on the .shores of the Black 
Sea, and along the banks of the Euphrates were erected Genoese 
fortresses, of which the strength some 40 years ago commanded the 
admiration of the young traveller Moltkc. No wonder if these 
conquests generated in the minds of the Venetians and. the Pisans 
fresh jealousy against Genoa, ancl provoked fiesh wars , but the 
struggle between Genoa and Pisa was brought to a disastrous con- 
clusion foi the latter state by the battle of Melona The commer- 
cial and naval successes of the Genoese during the Middle Ages 
were the more remarkable because, unlike their rivals, tile V enotians, 
they were the unceasing prey to intestine discoid— the Genoese 
commons and nobles fighting against each other, lival factions 
amongst the nobles themselves striving to grasp the supreme power 
in the state, nobles and commons alike invoking the arbitration 
and rule of some foreign captain as the sole means of obtaining a 
temporary truce From these contests of rival nobles, in which tho 
names of Spinola and Doiia stand forth with greatest prominence, 

Genoa was soon drawn into the great vortex of the Guelph and 
Glubellme factions ; but its i ecognition of foreign authority — suc- 
cessively Geiman, Neapolitan, and Milanese— gave way to a state of 
greater independence m 1339, when the government assumed a 
more permanent form with the appointment of the first doge, an 
office held at Genoa for life, in the person of Simon Boccanera. 
Alternate victories and defeats of the Venetians and Genoese — the 
most terrible being the defeat sustained by the Venetians at 
Chioggia in 1380 — ended by establishing the great relative inferi- 
ority of the Genoese rulers, who fell under the power now of France, 
now of the Visconti of Milan, until the national spirit appeared to 
regain its ancient vigour in 1528, when Andrea Dona succeeded m 
throwing off the French domination and restoring the old form of 
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government It was at this very period, the close of the 15th and 
commencement of the 16th century, that the genius and daring of 
a Genoese maunei, Christopher Columbus, gave to Spam that new 
woihl, which might have become the possession of his native state, 
had Genoa been able to supply him with the ships and seamen which 
he so earnestly entreated hoi to furnish The government as ie- 
stored by Andiea Dona, with ceitam modifications tending to impart 
to it a moie conservative chaiaetei, remained unchanged until the 
outbieak of the Fiench Revolution and the cieation of the Liguiian 
republic During this long period of neaily thiee centimes, m 
which the most dramatic incident is the conspiracy oi Fiescln, the 
Genoese found no small compensation for their lost tiaibc in the 
East in the vast piofits which they made as the hankeis oi the 
Spanish ciown and outfitter of tlio Spanish armies and fleets both 
m the Old Woild and the New 

The short-lived Ligurian republic was soon swallowed up m the 
French empire, not, howevei, until Genoa had been made to experi- 
ence, by the tenible pnvations of the siege when Massena held the 
city against the Austrians (1800), all that was meant by a partici- 
pation m the vicissitudes of the Fiench Revolution In 1814 Genoa 
rose against the French, on the assuiance given by Loid William 
Bentmck that the allies would lestore to the republic its independ- 
ence It had, however, been determined by a seciet clause of the 
tieaty of Pans that Genoa should he incorporated with the dominions 
of the king of Saidinia The discontent created at the time by 
the provision of the treaty of Pans as confirmed by the congress of 
Vienna had doubtless no slight share m keeping alive m Genoa the 
lepublican spirit which, through the influence of a young Genoese 
citizen, Joseph Mazzmi, assumed forms o! permanent menace not 
only to the Saidinian monarchy hut to all the established Govern- 
ments of the peninsula Even the material benefits accruing from 
the union with Saidima and the constitutional liberty accorded to 
all Ins subjects by King Charles Albert were unable to prevent tbe 
republican outbreak of 1850, when, after a shoit and sharp struggle 
the city, momentarily seized by the republican paity, was recoveied 
by General Alfonzo La Marmoia The most important of the later 
events m the history of Genoa has been the seizure within its port 
oi the five Neapolitan brigands, Cipnano La Gala and Ins accom- 
plices, who tiavellmg with papal passports were arrested on hoard 
the French passenger steamei, the “Aums,” by oideis of the 
Marquis Gualtcno prefect of Genoa. Though the event threatened 
at first to create a ruptuie between the French and Italian Govern- 
ments, the diplomatic discussions which it called forth, and the 
impression generally piodueod throughout Europe, had no slight 
shnie in weakening the political ties which had hitherto existed 
between the Papal Government and France. 

Amonff the c.ivlioi Genoese lnstonans the most important aie Bartolommeo 
Fazio tmil Jacopo Biacelll, both of the 16lli ccntiuy, and Paolo Puitcnopeo, Jacopo 
Bonfiubo, Ohoi to Foglietta, anil Agoshno Giusimmno ol the 10th Paganetli 
wioto the ecclesiastical ln&toi v of the city , and AcchicUi and Gaggeio collected 
mateu.il foi the ecclesiastical aiehseology The memoiis of local -vviiteis and 
aitisfs uoio heated by Sopiam and lint In Among moie general woika aie 
Bifiniiigny, Ihstotre des Revolutions rle GCnes jmqu'en 1748, Sena, La Sim in 
Ml' antica Lvimia a i/t Genova (Tmin, 18SJ4), Vaiosi, Stoma delta rvpubhca di 
Genova sum at 1811 (Genoa, 18J5-3U); Canale, Storm dei Gcnoven (Genoa, 
1814—04), Nuova ntona delta u’pubbhca di Genova (Violence, 185b), and Storm 
delta lep di Genova dull' anno 1528 al 1550 (Genoa, 1871), Bliimcntlial, Zur 
Vcifitswnqs- mul Vermltungsgcsclnehte Genua's m 12 Juki kundet t (Kalho nn tier 
Saale, 1873) , Mollison, Studies fi om Genoese Ihston/ (London, 1870) The Liber 
lunum mpubliue Gemtcnsis was edited by Jlicotti m the 7tii, 8th, and Otli 
volumes of flics Monnmenta hist once pati ini (Tmin, 1854-1857) A giont v/niofy 
of intei csting mallei will ho found m the Jlti della Sot seta Ltgure di Slona 
pattw (1.1 volumes, fiom 18(11-1878), and in flits G torn ale Lvjustica di Arehea- 
logia , Stoma, e Sell' Aiti Tlio lnstoiy of llio umveisify has been written by 
Loion/o Isnai'di, aiul continued by Bin (Vlesla (3 mis, Genoa) Bolgiano, 
Delia nta pnmtia dei Genovesi, P. M. Gnilhnldi, Stale meteorologico per la 
citta de Genova (for 1870, <feo ), and liocea, Pen e unsure antichi di Genova, may 
also bo mentioned. A Voealmlano taseabite genavesc-Uahano compiled liy 1’. F. 
B, is published by the deaf-mute publishing flepaHment 

GENOVA, Luchetto da (1527-1585). This is the 
familiar name given to the painter Luca Cambiasi (written 
also Cambiaso or Oangiagio), who was born at Moneglia in 
the Genoese state, son of a painter named Giovanni Oam- 
biasi. He took to drawing at a very early age, imitating 
his father, and developed groat aptitudo for foreshortening. 
At the ago of fifteen he painted, along with his father, some 
subjects from Ovid’s Metamorphoses on the front of a house 
m Genoa, and afterwards, in conjunction with Calvi, a 
ceiling showing great daring of execution, in the Palazzo 
Dona. He also formed an early friendship with Giambat- 
tista Gastello ; both artists painted together, with so much 
similarity of style that their works could lmrrlly be told 
apart ; from this friend Cambiasi learned much in the way 
of parspoetivo and architecture. Luchetto’s • boat artistic 
period lasted for twelvo years after his first successes ; from 
that time ho declined in power, though nob at once in re- 
putation, owing to the agitations and vexations brought 
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upon him by a passion, which he conceived for his sister-in- 
law. His wife having died, and the sister-m-law having 
taken charge of his house and children, he endeavoured to 
procure a papal dispensation for marrying her ; but in this 
he was disappointed. In 1583 he accepted an invitation 
from Philip II. to continue in the Esconal a series of fiescos 
which had been begun by Gastello, now deceased ; and it 
is said that one principal reason for Ins closing with this 
offer was that he hoped to bring tbe royal influence to bear 
upon the pope, but m this again he failed. Worn out with 
his disquietudes, he died in the Escorial m the second year 
of his sojourn Cambiasi had an aident fancy, and was a 
bold designer m a Baphaele&que mode. His exliemo facility 
astonished the Spanish painters , and Lt is said that Philip 
II, watching one day with pleasure the offhand zest with 
which Luchetto was painting ahead of a laughing child, 
was allowed the further surprise of seeing the laugh changed, 
by a touch or two upon the lips, into a weeping expression. 
The artist painted sometimes with a brash in each hand, 
and with a certainty equalling or transcending that even of 
Tintoret. He made a vast number of drawings, and was 
also something of a sculptor, executing in this branch of 
art a figuie of Faith. Altogether he ranks as one of the 
ablest artists of his day. * In personal character, notwith- 
standing his executive energy, he is leported to have been 
timid and diffident. His son Orazio became likewise a 
painter, studying under Luchetto. 

The best works of Cambiasi are to be seen in Genoa. In tlio 
churcli of St George — the maityrclom of that samt ; in the Palaz/o 
Imperial^ Teiralba, a Genoese subuib — a fresco of the Rape of tlie 
Sabines; in S. Maria da Cangnano — a Pieth, containing Ins m\n 

K rtrait and (acconlmg to tradition) that of his beloved sistor-m- 
v In the Escorial lie executed several pictuios . one as a Para- 
dise on the vaultmg of the church, with a multitude of figures 
For this picture he loceived 12,000 ducats, probably the largest sum 
that had, up to that time, ever been given for a single work. 

GENOVESI, Antonio (1712-1769), an Italian writer on 
philosophy and political economy, was born in November 
171 2, at Castiglione, near Salerno. At an early age he was 
destined by his father for the church and began the study 
of philosophy and theology. He distinguished himself 
highly by his acuteness and diligence, and after some 
struggles, caused by his disinclination for an ecclesiastical 
life, lie took orders at Salerno in 17 36. lie had not been 
long m this position when the archbishop of the town, re- 
cognizing his rare abilities, nominated him to tho chair of 
rhetoric in tho theological seminary. During this period 
of his life Genovesi began tho study of philosophy as it ex- 
isted outside the limits of theology. lie read with eager- 
ness the works of tho chief modem philosophers, and was 
particulaily attracted by Locke, 

Apparently still dissatisfied with ecclesiastical life, 
Genovesi, resigning his post at Salerno, proceeded to Itomo, 
undertook tho study of law, and qualified as an advocate. 
The details of legal practice, however, proved as distasteful 
as theology, and for some years lie gave himself entirely to 
the study of philosophy, attending most of tho distinguished 
lecturers at the university of Naples. At this place, after 
having obtained tho appointment of extraordinary professor 
of philosophy, he openod a seminary or private college for 
students. His reputation as a teacher was increased by tho 
publication in 1743 of tho first volume of Ms Elements of 
Metaphysics, and in 1745 of his Logic. Both works are 
imbuocl with tho spirit and principles of tho empirical 
school of philosophy, and the latter, an eminently practical 
troatiso, had long a recognized position as quo of tho best 
logical text-books written from tho point of view of Locke. 
On account of the accusations of infidelity and heresy 
naturally excited by bis discussion of metaphysical prin- 
ciples, he had some difficulty in obtaining tho professor- 
ship of moral philosophy, and failed to be appointed to tho 
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chair of theology ; but this did not prevent him from 
following out his philosophical studies. He published a 
continuation of his Elements of Metaphysics, but with every 
new volume he experienced fresh opposition from the par- 
tisans of scholastic routine. Among these were Cardinal 
Spmelli, archbishop of Naples, and an Abbe Magli, whom 
Genovesi covered with ridicule m his work entitled Lett ere 
ad un Amico Provinaale. In spite of this, Genovesi ob- 
tained the approbation of Pope Benedict XIV , of several 
cardinals, and of most of the learned men of Italy Of this 
number was Intieri, a Florentine, who founded at his own 
expense, in the university of Naples, the first Italian chair 
of political economy, under three conditions — namely, that 
the lectures should be in Italian, that Genovesi should be 
the first professor, and that, after his death, no ecclesiastic 
should succeed him. 

Genovesi commenced his first course of lectures on the 
5th of November 1754 with great success, — the novelty 
and the interest of the subject, and the eloquent style and 
agreeable manner of the professor, attracting a crowd of 
auditors. He afterwards published his Lectures on Com- 
merce and Carey’s Account of the Trade of England , trans- 
lated into Italian by his brother, with notes by himself. 
The Leiioni di Commercio is the first complete and system- 
atic work m Italian on the science which Italians have 
done much to advance. On the whole it is to be included 
among works of the Mercantile school, but in treatment 
of fundamental problems, such as labour and money, it is 
distinguished by fairness and breadth of view. Specially 
noteworthy are the sections on human wants as foundation 
of economical theory, on labour as the source of wealth, 
on personal services as economic factors, and on tlie united 
working of the great industrial functions. Gioja’s more 
important treatise owes much to Genovesi’s lectures. 

Till his death in 1769 Genovesi continued his labours at 
the university of Naples, which owes much of its celebrity 
to the solidity and excellence of his teaching. It cannot 
be said that Genovesi takes a high rank in philosophy, but 
he did much to introduce into Italy the new order of ideas, 
and his exposition of philosophical doctrines is fair and 
lucid. His work on Metaphysics, divided into the four 
rubrics, Ontosophy, Cosmosophy, Theosophy, Psychosophy, 
distinguished by its solid erudition, is an excellent specimen 
of the precritical or dogmatic method of handling specula- 
tive problems. His merits in political economy have been 
indicated above. (For list of works see Fabroni’s Lives.) 

GENSERIC, or Genserich, king of the Vandals, and the 
most formidable of the Gothic invaders of the Roman em- 
pire, was the natural son of Godegiselus the founder of a 
Vandal kingdom in Spaiu, and was born at Seville about 
406. Though he was only of middle stature, and had a 
lameness of one leg, such was his renown as a warrior 
that on the death of his brother Gonderic in 427 he was 
chosen to succeed him on the throne. At the invitation of 
Boniface, the Roman general in Africa, who wished to revolt 
against Valentinian III, Genserio in 429 crossed into 
Africa, and took possession of Mauretania. Soon after- 
wards he besieged Boniface m Hippo Regius, and com- 
pelled him after a defence of fourteen months to seek 
safety by a precipitate embarkation, leaving his soldiers 
and their families to the ruthless cruelty of the Vandals. 
In 435 Genseric concluded a treaty with the Romans 
by which he retained possession of western Numidia 
and Mauretania; hut peace was not of long dura- 
tion, and in October 439 he captured Carthage, which 
he made the capital of his kingdom. Genseric was an 
Arian, and cruelly persecuted the orthodox Catholics m 
Africa. In 455 at the invitation of Eudocia, who wished 
to be revenged on Maximus the murderer of her husband 
Valentinian, he fitted out an expedition against Rome, 
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and after storming the city, gave it up during four 
teen days to be pillaged by his soldiers. Eudocia and hei 
daughters he carried captive to Carthage, where she was 
retained in prison till 462 Two attempts were made by 
the Romans to avenge themselves on the barbanans, — the 
first by Majorian, emperor of the West, in 457, and the 
second by Leo, emperor of the East, in 468. Both 
attempts, however, signally failed, and in 475 Leo’s 
successor Zeno concluded a truce Gensenc’s dominion 
ultimately included Sicily, Sardinia, Coisica, and the Bal- 
earic isles ; and he even extended his conquests to Tin ace, 
Egypt, and Asia Minor. He died m 477. He was- ciuel 
to blood-thirstiness, cunning, unscrupulous, and giaspiug, 
but he possessed great military talents, and his manner ot 
life was austere. Though the effect of his victories was 
neutralized by the subsequent successes of Belisarius, his 
name long remained the glory of the Vandal tribes. 

GENTIAN, botanically Gentianci, a large and typical 
genus of herbaceous plants forming the type of the natural 
order Gentianacece. The genus comprises about 180 species, 
— most^of them perennial plants gi owing m hilly or moun- 
tainous' districts, chiefly in the noitliern hemisphere, some 
of the blue-flowered species ascending to a height of 16,000 
feet in the Himalaya mountains. The leaves are opposite, 
entire, and smooth, and often stiongly ribbed The flowers 
are furnished with a persistent calyx and corolla, which is 
usually 4- or 5-parted, but occasionally 10-parted; the 
stamens are equal in number to the lobes of the corolla. 
The ovary is one-celled, with two stigmas, either separate 
and rolled back or contiguous and funnel-shaped. The 
fruit when ripe separates into two valves, and contains 
numerous small seeds. The majority of the genus are 
remarkable for the deep or brilliant blue colour of their 
blossoms, comparatively few having yellow, white, or more 
rarely red flowers; the last are almost exclusively found 
in the Andes. 

Only a few species occur m Britain G Amarella and G cam - 
pestris aio small annual species growing on chalky or calcaieons 
lulls, and heai, m autumn, somewhat tuhulai pale purple flowers ; 
tlie latter is most easily distinguished by having two of the lobes 
of the calyx laiger than the othei two, while the former lias the 
parts of the calyx m fives, and equal m size Some intermediate 
tonus between these two species occur, although rarely, in England ; 
one of these, G germamea, Willd., has largor floweis of a moie 
blue tint, spreading brauches, and a stouter stem. Some of these 
fonns flown in spnng. G. Pneuinoncmthc, the Galatluan violet, is 
a lather laie perennial species, growing m moist heathy places from 
Cumberland to Dorsetshire. Its aveiage height is from 6 to 9 
inches. It has linear leaves, and a bright blue corolla 1& inches 
long, marked externally with five greenish hands, is without hairs 
in its throat, and is found m perfection about the end of August. 
It is the handsomest of the Bntisli species , two varieties of it arc 
known m cultivation, one with spotted and the other with white 
floivoi s. G. verm and G. nivalis are small species with brilliant 
bine flowers and small leaves The former is a raie and local 
perennial, occurring, liowevei, m Teesdale and the county of Claie 
m Ireland m tolerable abundance. It has a tufted habit of growth, 
and each, stem bears only one flowei. It is sometimes cultivated as 
an edging for flower borders. G. nivalis in Britain occurs only on 
a few of the loftiest Scotch mountains. It differs fiom the last in 
being an annual, and having a more isolated habit of growth, and 
in the stem hearing seveial flowers. On the Swiss mountains these 
beautiful little plants aie very abundant ; and the splendid blue 
colour of masses of gentian m flower is a sight which, when once 
seen, can never he forgotten. For ornamental purposes several 
species are cultivated. The great difficulty of growing them suc- 
cessfully renders them, however, less common than would otherwise 
be the ease , although very liauly when once established, they are 
very impatient of removal, and raiely flower well until the third 
year after planting. Of the ornamental species found m British 
gaidens some of tho prettiest are G. acaulis , G. vetna, G. pyrenaicct, 
G. Mvao ica, G. septemfida, and G. gehda, Perhaps the handsomest 
and most easily grown is the first named, often called Gentian flla, 
which produces its large intensely blue flowers early m the spring. 

All the species of the genus are remarkable for possessing 
an intense but pure bitter taste and tonic pxbpefties. 
About -forty species axe used in medicine in different parts 
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of the world. The name of felwort given to G. AmareUa, 
hut occasionally applied to the whole genus, is stated by 
Dr Prior to he given m allusion to these properties — -fel 
meaning gall, and wort a plant. In the same way the 
Chinese call the G. ciscleplcidevi , and the Japanese the G 
Buergcri , “ dragon’s gall plants,” m common with several 
other very bitter plants whose roots they use m medicine. 
G. camp e sir is is sometimes m Sweden and other northern 
countries a subsfcitue for liops. 

By far the most important of the species used m medicine 
is the G. hUe a, a large handsome plant 3 or 4 feet high, 
growing in open grassy places on the Alps, Apennines, and 
Pyrenees, as well as on some of the mountainous ranges of 
France and Germany, extending as far east as Bosnia and 
the Danubian principalities. It has large oval strongly- 
ribbed leaves and dense whorls of conspicuous yellow flowets. 
Its use m medicine is of very ancient date. Pliny and 
Dioscorides mention that the plant was noticed by Gentius, 
a king of the Illyrians, living 180-167 B.O., from whom the 
name Gentiana is supposed to be derived. During the 
Middle Ages it was much employed in the cure of disease, 
and as an ingredient in counter-poisons. In 1552 Tiagus 
mentions the use of the root as a means of dilating 
wounds. 

The root, which is the part used in medicine, is tough 
and flexible, scarcely branched, and of a brownish colour 
and spongy texture. It has a pure hitter taste and faint 
distinctive odour. On account of its porous natiue it has 
been used in modern surgery, as in the time of Tragus, as a 
substitute for sponge tents. The root has been seveial 
times analysed with varying results, but Kromayer m 18C2 
first obtained the bitter principle m a state of purity This 
substance, to which the bitterness of the root is due,, he 
called gentiopicrin (O 20 H 30 O 12 ). It is a neutral glucoside, 
crystallizing in colourless needles, and is contained in the 
fresh root in the proportion of about -^th per cent , but has 
not been obtained m a crystalline state from the diied loot. 
It is soluble m water and spirit of wine, but it does not 
dissolve in ether. It is easily decomposed, dilute mineral 
acids splitting it up into glucose and gentiogemn , the latter 
being an amorpb ous yellowish-brown neuti al substance. It 
is not precipitated by tannin or subacelate of lead. A 
solution of caustic potash or soda forms with gentiopicrin a 
yellow solution, and the tincture of the root to winch either 
of these alkalies has been added loses its bitterness m a few 
days. Gentian root also contains gentianic arid (C u H 10 O 5 ), 
which is inert and tasteless. It forms pale yellow silky 
crystals, very slightly soluble in water or ether, hut soluble 
in hot strong alcohol and m aqueous alkaline solutions. 
This substance, which is also called gentianm, gentisin, 
and gentisic acid , has been shown by Ville to partake of tho 
nature of tanniu, giving the reactions of that substance 
with ferric chloride, gelatin, and albumen. On this account 
he proposes to change the name to gentiano-tannic acid 

The root also contains 12 to 15 pier cent, of an uncry stal- 
lizable sugar, of which fact advantage has long been taken 
in Switzerland and Bavaria, for the production of a bitter 
cordial spirit called JZnzianbmnntwein. The use of this 
spirit, especially in Switzerland, has sometimes been followed 
by poisonous symptoms, which have been doubtfully attri- 
buted to inherent narcotic properties possessed by some 
species of gentian, the roots of which may have been indis- 
criminately collected with it ; but it is quite possible that 
it may be due to the contamination of the root with that of 
Veratnm album, a poisonous plant growing al the same 
altitude, and having leaves extremely similar in appearance 
and size to those of G. lutea . Gentian is considered by 
therapeutists to bo one of tho most efficient of the simple 
bitter tonics, that is, of that class of substances which act 
upon the stomach so as to invigorate digestion and thereby 
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increase the general nutrition, without exerting any direct 
influence upon any other portion of the body than the 
alimentary canal. It is used in dyspepsia, chlorosis, anemia, 
and various other diseases, m which the tone of the stomach 
and alimentary canal is deficient, and is sometimes added 
to purgative medicines to increase and improve then 
action. In veterinaiy medicine it is also used as a tome, 
and enters into a well-known compound called dwpmte 
as a chief ingredient. 

See Soveiby, English Botany, 3d edit , vol. vi. p. 74-81 , Hems- 
lev. Handbook of Hardy Tsees, Shrubs, and Herbaceous Plants, p 
303, Journal of Botany, 1864, p 65, 1872, p 166; 1878, p 265, » 
Pharmacocji aphia, p. 389, Pfui) maccutual Journal (1), vol xu 
p 371; (3) vol m p 42, (3) vol vi p 90, (3) vol viu p. 182, 
"Wood and Baclie, United States Dispensatory, 14tli edit , p 43S , 
Porter Smith, Chinese Mates icc Medica, p 102 (E. M H ) 

GENTILESCHI, Artemisia and Orazio de’, painters. 
Orazio (1365-1646) is generally named Oiazio Lomi do’ 
Gentdeschi, it appears that De’ Gentilesclu was his correct 
surname, Lomi being the surname which his mother had 
borne during her first marriage. He was born at Pisa, 
and studied under his half-bi other Aurelio Lomi, whom in 
course of time he suipassed. He afterwards went to Home, 
and was associated with the landscape-painter Agostmo 
Tasi, executing the figures for the landscape backgrounds 
of this artist m the Palazzo Bospigliosi, and it is said in tlio 
great hall of the Quirinal Palace, although by some authori- 
ties the figures m the last-named building are ascribed to 
Lanfranelu. His best works aie Saints Cecilia and Valerian, 
lu the Palazzo Borghese, Home ; David after the death of 
Goliath, zn the Palazzo Doria, Genoa , and some works in 
the royal palace, Turin, noticeable for vivid and uncommon 
colouring. At an advanced age Gentdeschi went to 
England at the invitation of Charles I, and he was em- 
ployed in the palace at Greenwich. Vandyck included 
him in his portraits of a hundred illustrious men. His 
works generally are strong in shadow and positive in colour. 
He died m Eugland m 1646. Artemisia (1590-1642), 
Orazio’s daughter, studied first under Guido, acquired 
much renown for portiait-painting, and considerably excelled 
her father’s fame. She was a beautiful and elegant woman ; 
her likeness, limned by her own hand, is to bo seen in 
Hampton Court. Her most celebrated composition is J uditli 
and Holofernos, in the Pitti palace; certainly a work of 
singular energy, and giving ample proof of executive faculty, 
bat repulsive and unwomanly in its physical horror. She 
accompanied her father to England, but did not remain 
there long; the best picture which she produced for Charles 
I. was David with tho head of Goliath. Artemisia refused 
an offer of marriage from Agostino Tasi, and bestowed her 
hand on Pier Antonio Bchiattesi, continuing liowovcr to use 
her own surname. She settled in Naples, whither she re- 
turned after her English sojourn; she lived there in no 
little splendour, and there she died in 1642. fffie had a 
daughter and perhaps other children, 

GENTILI, Albeutco (1552-1608), may fairly bo called 
the founder of tho science of international law. lie was 
tho second son of Mattoo Gcntili, a physician of noble family 
and scientific eminence, and was bom 14th January 1552 
at Sanginesio, a small town of tho march of Ancona which 
looks down from the slopes of tho Apennines upon the dis- 
tant Adriatic, After taking the degree of doctor of law at 
the university of Perugia, and holding a judicial office 
at Ascoli, lie returned to his nativo city, and was entrusted 
with the task of recasting its statutes, but, sharing tho 
Protestant opinions of Ms father, shared also 1ns flight to 
Oarniola, where Mattoo was appointed physician to tho 
duchy. The Inquisition condemned the fugitives as con- 
tumacious, and they soon received orders to quit the 
dominions of Austria, Alberico set out for England, 
travelling by way of Tubingen and Heidelberg, and every- 



GEN- 

where meeting witli tlie reception to which his already high 
reputation entitled him. He arrived at Oxford m the 
autumn of 1580, with a commendatory letter from the earl 
of Leicester, at that time chancellor of the university, and 
was shortly afterwards qualified to teach by being admitted 
to the same degree which he had taken at Perugia. His 
lectures on Roman law soon became famous, and the dia- 
logues, disputations, and commentaries, which lie published 
henceforth m rapid succession, established his position as 
an accomplished civilian, of the older and severer type, and 
.secured his appointment m 1587 to the regius professorship 
of civil law It was, however, rather by an application of 
the old learning to the new questions suggested by the 
modem relations of states that his labours have produced 
their most lasting result. In 1584 he was consulted by 
Government as to the proper course to be pursued with 
Mendoza, the Spanish ambassador, who had been detected 
m plotting against Elizabeth. He chose the topic to which 
his attention had thus been directed as a subject for a dis- 
putation when Leicester and Sir Philip Sidney visited, the 
schools at Oxford m the same year; and this was six 
months later expanded into a book, the Be legationibus libri 
ires. In 1588 Alb eric o selected the law of war as the 
subject of the law disputations at the annual “Act” which 
took place in July; and mthe autumn published in London 
the Be Jure Belli comnuntatw pnma. A second and a 
third Commentatio followed, and the whole matter, with 
large additions and improvements, appeared at Hanau, m 
1598, as the Be Jure Belli libri ires. It was doubtless in 
consequence of the reputation gained by these works that 
Gentili became henceforth more and more engaged in 
forensic piactice, and resided chiefly in London, leaving his 
Oxford work to be paitly discharged by a deputy. In 1600 
he was admitted to be a member of Gray’s Inn, and in 1605 
was appointed standing counsel to the king of Spam. He 
died 19th June 1608, and was buried, by the side of Dr 
Matteo Gentili, who had followed his son to England, in 
the churchyard of St Helen’s, Bishopsgate. By his wife, 
Hester de Peigm, he left two sons and a daughter. His 
notes of the cases in which he was engaged for the Spaniaids 
were posthumously published in 1613 at Hanau, as His- 
panic/ e advocationis libri duo. This was in accordance with 
his last wishes ; but his direction that the remainder of his 
MSS. should be burnt was not complied with, since fifteen 
volumes of them found their way, at the beginning of this 
century, fiom Amsterdam to the Bodleian library. 

The true history of Gentili and of his principal writings 
has only been ascertained quite recently, in consequence of 
a revived appreciation of the services which he rendered to 
international law. The movement to do him honour, 
which originated four or five years since, has in spreading 
through Europe encountered two curious cross-currents 
of opinion, — one the ultra-Catholic, which three centuries 
ago ordered his name to be erased from all public docu- 
ments and placed his works m the Index, anothor the 
narrowly-Dutcb, which is, it seems, needlessly careful of 
the supremacy of Grotius. Preceding writers had dealt 
with various international questions, but they dealt with 
them singly, and with a servile submission to the deci- 
sions of the church. It was left to Gentili to grasp as a 
whole the relations of states one to another, to distinguish 
international questions from questions with which they are 
more or less intimately connected, and to attempt their 
solution by principles entirely independent of the authority 
of Rome, He uses, without yielding to them implicit 
deference, the reasonings of the civil and even the canon 
law, but he proclaims as his real guide the Jus Naturae, 
the highest common sense of mankind, by which historical 
precedents are to be criticized, and, if necessary, set 
aside. 


-GEN IQl 

His faults are not few. His style is prolix, obscure, and 
to the modern reader pedantic enough ; but a comparison 
of his greatest work with what had been written upon the 
same subject by, for instance, Belli, or Soto, or even Ayala, 
will show that he greatly improved upon his predecessors, 
not only by the fulness with which he has worked out 
points of detail, but also by clearly separating the law of 
war from martial law, and by placing the subject once for 
all upon a non-theologieal basis. If, on the other hand, 
the same work be compared with Be Jure Belli et Pacts of 
Grotius, it is at once evident that the later writer is in- 
debted to the earlier, not only for a large portion of his 
illustrative erudition, but also for all that is commendable 
m the method and arrangement of tlie treatise. 

Tlie^ following is piobably a complete list of the waitings of 
Gentili, with tlie places and dates of their first publication — De 
Jims mtcrprdibus dialogi sex, Lond , 1582 ; Ledionum et epist. 
qua: ad jus civile pertinent libri tics, Lond, 1588-4 De divas, 
temp ajipcllationibiis, Hanau, 1584 , Da Legationibus libri ties, 
Lond , 1585; Legal comitwrum Oxon actio, Lond , 1585-6 , De 
nasccndi tempore dispidaho, Witteb , 1586 ; Disputationum decas 
puma, Lond, 1587 , Conditionum libei singulans, Lond., 1587, 
De Juie Belli comm puma, Lond., 1588 , secunda, ib , 1588—9 ; 
teitia, 1589 ; De mjustitia bellica Romanouim, Oxon , 1590 ; De 
Aiitus Romanis, &c , Hanau, 1599 , De ludis scemcis cpist. dual, 
Middlebiug, 1599, De actoi ibus et de abusu mendaen, Hanau, 1599 , 
Ledioncs Virgiliancc, Hanau, 1600 , De nuptiis libri septan, 1601 ; 
Ad 1 Maccab. et do linguarim vmtia a, Lond , 1604 ; In tit, si quis 
principi, et ad leg Jul maicst, Hanau, 1604 ; In tit. de Male/, et 
Math , et de Prof et Mccl , Hanau, 1604 ; De latm vet Bibl,, 
Hanau, 1604; Dclibio Pyano, Oxon, 1604; Landes Acad Penis, 
et Oxon , Hanau, 1605 ; De unions Anglice et Scoticc, Lond., 1605 ; 
Disputationes tres, dehbrisjui can , de libnsjur civ., de latinitate 
vet vers , Hanau, 1605 , Regales disput, ti cs, de pot, regis dbsoluta , 
de uinone icgnorim , de vi civium, Lond., 1605 ; Eispanicca ad- 
vocationis libri duo, Hanau, 1613, In tit de veib. signif., Hanau, 
1614 ; De legatis m test , Amsterd , 1661 An edition of the Opera, 
Omnia, commenced at Naples in 1770, was cut short by the death 
of the publisher, Gravier, after the second volume. Of his numerous 
unpublished writings, Gentili complained that four volumes were 
lost “pessimo pontificiouvm facmoio,” meaning probably that they 
weie left behind m Ins flight to Cainiola 

Authontics — Several tiacts by the Abate Benigni in Colucci, 
Antiehitc'o Picenc, 1790 ; a Dissertation by W Beigei annexed to the 
Program of the Giomngen Gymnasium for 1867, an Inaugural 
Lectiue deliveied m 1874 by T. E. Holland, and the preface 
to a now edition of the Jus Belli, 1877, by the same , works by 
Valdazmm and Eoglietti, 1875 , Speranza and De Giorgi, 1876 ; 
Fiormi (a translation of tlie Jus Belli, with essay), 1877; A Safii, 
1878 See also E Comba, m the Rivista Christiana, 1876-7 ; and 
Sn T. Twiss, in tlie Law Review, 1878 _ (T. E H ) 

GENTILLY, a town of France, in the department of the 
Seme, is situated on the Bievre, a short distance south of the 
fortifications of Paris. Its manufactures include biscuits, 
soap, vinegar, mustard, wax candles, buttons, leather, and 
pottery wares. It possesses a church of the 1 3lh century, 
a lunatic asylum, a convent, a monastery, and several 
charitable institutions. The population in 1876 was 
10,378. 

GENTZ, Friedrich von (1764-1832), born at Breslau, 
May 2, 1764, aptly and accurately described by his dis- 
tinguished friend Varnhagen von Ense as a writer-states- 
man (Schriftsteller Staatsmann). He was more than a 
publicist or political writer. His position was peculiar, 
and his career without a parellel. It is believed that no 
other instance can be adduced of a man exercising the same 
amount of influence in the conduct of public affairs, without 
rank or fortune, without high office, without being a 
member of a popular or legislative assembly, without in fact 
any ostenible means or instrumentality besides his pen. 
Born in the middle class in an aristocratic country, he lived 
on a footing of social equality with princes and ministers, 
the trusted partaker of their counsels and the chosen 
exponent of their policy. 

His father held an employment in the Prussian civil service; 
his mother was an Ancillon distantly related to the states- 
man of that name On his father’s promotion to the mint 
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directorship at Berlin and consequent removal to the capital, 
he was sent to a gymnasium there, and in clue course com- 
pleted his education at the university of Frankfort-on-the- 
Oder. He is said to havo shown neither liking noi aptitude 
for intellectual pursuits till after his attendance on the 
lectures of Kant at Komgsberg, m his twentieth or twenly- 
fiist year, when, suddenly lighted up as by inspiration, 
he set to work in right earnest, mastered the Greek and 
Latin languages, acquired as perfect a knowledge of French 
as could well be attained by one who was not a Frenchman, 
and a sufficient familiarity with English to enable him 
to translate fiom it with clearness and fluency He also 
managed to gaiu an intimate acquaintance with English 
commerce and finance, which he aftei wards turned to good 
account. The extent of his acquirements was rendered 
more lemarkable by his confirmed habits of dissipation; for 
from the commencement to the conclusion of hm career he 
was lemarkable for the manner in which, m the midst of the 
gravest occupations, he indulged his fondness for female 
society and a ruinous passion for play. In 1786 he was 
appointed private secretary to the royal general directory, 
and was soon afterwards promoted to the rank of Ki iegsrath 
(wai -councillor). Like Mackintosh, he was fascinated by 
the French Revolution at its dawn, and, like Mackintosh, 
was converted to a sounder estimate of its then pending 
results by Burke. He broke ground in literature in 1794, 
by a translation of the celebrated Essay on the French 
Revolution, followed in 1794 and 1795 by translations from 
Mallet du Pau and Mourner. In 1795 he founded and 
edited a monthly journal which soon came to an untimely 
end. In November 1797 he published a pamphlot under 
the title of’a Sendschreiben or Missive addressed to Frederick 
William HI. of Prussia oil Ins accession, pointing out tho 
duties of tho new soveieigti and especially recommending 
tho complete freedom of tho press. In the courso of tho 
next throe years he contributed to the Ilistonsches Journal 
a series of articles “ On the Origin and Character of tho 
War against the French Revolution,” with express rofeienco 
to Great Britain. These led to his visitiug England, where 
he formed intimate relations with Mackintosh, Lord Gren- 
ville, Pitt, and other eminent men, winch proved lasting, 
flattering, and remunerative. Tho first entries in his pub- 
lished diary, beginning April 14, 1800, and continued (with 
breaks) to the end of 1828, run thus : — 

" Ou tho lllh of April, on agreeable Mirpuse. Tlie Jew elilei, 
Ifirseh, bi ought luo 50 tlmlors lor drawing up J know not what 
mpi mentation {ForatcUmg) May 28 — Rwoivcd tluougli Baron 
Ki wiener a watch sol with (small) brilliants, a present from the 
emperor of Russia. June 1 . — Received through (hirliclce a letter 
from Lord Grenville, together with a donation of 41500, tho first of 
its kind.” 

Tho last entry for this year, 1800, is , — “ At tho end of the year 
great pecuniary embarrassment. Received 41100 from Garlieko and 
negotiated with CaryHlbrl.” 

The diary tor 1801 begins 1 ‘ February. ~~Y ory romnrkithlo that 
on the ono bide Lord CarysforL charged mo with Liu; translation into 
French of the English Rotes against Prussia, and shortly after* 
wauls Count Hang wit/, with tho translation into Gorman of the 
Prussian Notes against England.” 

Frequently recurring entries of this kind illustrate his 
position through life. Pie was to all intents and purposes 
a mercenary of the pen, but lie was so openly and avowedly, 
and he was never so much as suspoctod by thoso who knew 
him best of writing contrary to Ms own convictions at the | 
time. This is why he never lost tho esteem or confidence 
of his employers, — of Prince Mcttcrnich, for example, who, I 
when he was officially attached to tho Austrian Government, | 
was kept regularly informed of the sources from which tho 
greater part of his income was derived. Embarrassments I 
of all sorts, ties and temptations from which he was irre- j 
sistibly impelled to tear himself, led to his change of country; 
and an entry for May 1802 runs: — “On tho 15th I take j 
leave of my wife, and at three in the morning of the 20th 1 


I leave Berlin with Adam Muller, never to see it again ’ 
It does not appear that he ever saw his wife again eithei ; 
and his intimacies with other women, mostly of the highest 
rank, are puzzling fiom their multiplicity. He pi of esses 
himself unable to explain the precise history of his settle- 
ment m Vienna. All he remembers is that he was received 
with signs of jealousy and distrust, and that the emperor, 
to whom he was presented by Count Collorcdo, showed 110 
desire to seeuie his services. Many years were to elapse 
before the formation of tho connexion with Metternich, 
the most piominenfc feature and crowning point of his 
career. 

Before entenng into any kind of engagements with the 
Austrian Government he applied to the lang of Prussia for 
a formal discharge, which was granted with an assurance 
that his Majesty, “ in reference to his merits as a writer, 
coincided m the general approbation which he had so 
honouiably acquired ” A decisive proof of the confidence 
placed in him was his being invited by Count Haugwitz to 
the Prussian headquarters shortly bcfoio the battle of J ena, 
and commissioned to draw up tho Prussian manifesto and 
tho king’s letter to Napoleon, ft was in noticing this letter 
that Napoleon spoko of the known and avowed waiter as 
<( a wi etched sex ibc named Gontz, one of those men without 
Lonour who sell themselves for money.” In the couise of 
1806, he published TFar between Spam and England, and 
Fragments upon the Balance of Power in Europe, on receiv- 
ing which (at Bombay) Mackintosh wrote : — “ I assent to all 
you say, sympathize with all you fool, and admiio equally 
your reason and your eloquence throughout your masterly 
fragment,” Tho bond of union between him and Mctloi- 
mch was formed in 1810. This was one reason, joined to 
his general reputation, for Lis being named first secretary 
to the congress of Vienna m IS 14, where, besides his regulai 
duties, ho scorns to have made himself useful to sovoiul of 
the plenipotentiaries, as ho notes in Ins diary that he i o- 
coived 22,000 florins in tho name of Louis KVJIT. from 
Talleyrand, and .£600 from Lord Castlercagli, accompanied 
by “ les plus ftlles promesses.” Ho acted in tho same 
capacity at the congress or conference of Pans in 1815, of 
Aix in 1818, Karlsbad and Vienna m 1819, Troppau and 
Laybach in J820 and 1821, and Verona in 1822. Tho 
I following entry in his diary for December 14, 1819, Las ox- 
i posed him to much obloquy as the interested advocate of 
reactionary doctrines : — “About cloven, at Prince M otter* 
nich’s: attended tho last and most important sitting of the 
commission to settle tho 1 3th article of tho Buudos-Akt, and 
had my share in ono of tho greatest and worthiest results of 
tho transactions of our time. A clay more important than 
that of Lcipsie.” The 13th articlo provides that in all states 
of tho Bund tho constitutional government shall be by estates 
instead of by a representative body in a single chamber: “ in 
alien Bundcstaaton wircl oiuo laiulstiiiidisclio Vcrf unsung 
statt fin don.” Remembering what ensued in Franco from the 
absorption of ilio other estates in tho Tiers Ktut, it would 
have been strange if Gentz had not supported this 13th 
articlo. I fo was far from a consistent poll lician, but ho was 

always a sound Conservative at heart ; and his reputation 
rests on liis foreign policy, especially on tho courage, elo- 
quence, and efficiency with which ho made head against tho 
Napoleonic system till it was struck down. 

The most remarkablo phase of Goutz’s declining years 
was his passion, in his sixty-seventh year, for Fanny 
Elsslor, tlio celebrated dame use, which forms tho subject of 
some very remarkable letters to his attached friend Hubei 
(tho wiFo of, Vantliagen von Ease) in 1830 and 1831. 1 lo 

died Juno 9, 1832. There is no complete edition of Ids 
works. Tho late Baron von Prokesch was engaged in pre- 
paring ono when tho Austrian Government interfered, and 
tho design was perforce abandoned* f a. jU 
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EODESY (yyj, the earth, Sou'w, to divide) is the science 
of surveying extended to large tracts of country, 
having m view not only the production of a system of maps 
of very great accuracy, but the determination of the curva- 
ture of the surface of the earth, and eventually of the figure 
and dimensions of the earth. This last, indeed, may be 
the sole object m view, as was the case in the opeiations 
conducted m Peru and m Lapland by the celebiated Fiench 
astronomers Bouguer, La Condamine, Maupertuis, Clairaut, 
and others; and the measurement of the meridian aic of 
France by Mechain and Delambie had for its end the 
determination of the true length of the “metre” which 
was to be the legal standard of length of France. 

The basis of every extensive suivey is an accurate tri- 
angulation, and the operations of geodesy consist m — the 
measurement, by theodolites, of the angles of the tuangles ; 
the measurement of one or more sides of these triangles on 
the ground ; the determination by astronomical observations 
of the azimuth of the whole network of triangles ; the de- 
termination of the actual position of the same on the sur- 
face of the earth by observations, first for latitude at some 
of the stations, and secondly for longitude. 

To determine by actual measurement on the ground the 
length of a side of one of the triangles, wherefrom to infer 
the lengths of all the other sides in the tnangulation, is not 
the least difficult operation of a trigonometrical survey. 
When the problem is stated thus— To determine the num- 
ber of times that a certain standard or unit of length is 
contained between two finely marked points on the surface 
of the earth at a distance of some miles asunder, so that 
the euoi of the result may be pronounced to lie between 
certain very narrow limits, — then the question demands very 
serious consideration. The representation of the unit of 
length by means of the distance between two fine lines on 
the surface of a bai of metal at a certain temperature is 
never itself free from uncertainty and probable error, owing 
to the difficulty of knowing at auy moment the precise 
temperature of the bar , and the transference of this unit, 
or a multiple of it, to a measuring bar, will be affected not 
only with errors of observation, but with errors arising from 
uncertainty of temperature of both bars. If the measuring 
bar be not self-compensating for temperature, its expansion 
must be determined by very careful experiments. The 
thermometers required for this purpose must be voiy care- 
fully studied, and their errors of division and index error 
determined. 

The base apparatus of Bessel and that of Colby have been 
described in Figure op the Earth (vol. vii. p. 598). The 
average probable error of a single measurement of a base 
line by tho Colby apparatus is, according to the very elab- 
orate investigations of Colonel Walker, C.B., RE,, the Sur- 
veyor-General of India, =t 1‘5 /a (//■ meaning “one millionth”). 
W. Struve gives ± 0 - 8,u as the probable error of a base 
liuo measured with his apparatus, being the mean of tho 
probable errors of seven bases measured by him in Russia ; 
but this estimate is probably too small. Struve’s appa- 
ratus is sunple : there are four wrought iron bars, each two 
toisos (rather more than 13 feet) long; one end of 
each bar is terminated in a small steel cylinder presenting 
a slightly convex surface for contact, tho other end carries 
a contact lever rigidly connected with the bar. The shorter 
arm of the lever terminates below in a polished hemisphere, 
the upper and longer arm traversing a vertical divided arc. 
In measuring, the plane end of one bar is brought into 
contact with the short arm of the contact lever (pushed 
forward by a weak spring) of the next bar. Each bar has 


two thermometers, and a level for determining the inclina- 
tion of the bar in measuring. The manner of transfeirmg 
tho end of a bai to the ground is simply this : under the 
end of the bar a stake is duven very fiunly into the 
ground, carrying on its upper suiface a disk, capable of 
movement m the diiectiou of the measured line by means 
of slow-motion screws A fine mark on this disk is 
brought vertically under the end of the bai by means of a 
theodolite which is planted at a distance of 25 feet from 
the stake in a direction perpendicular to the base. Struve 
investigates for each base the probable eirois of the 
measurement arising from each of these seven causes: — 
alignment, inclination, compaiisons with standards, read- 
ings of index, personal errors, uncertainties of temperature, 
and the probable enors of adopted rates of expansion. 

The apparatus used in the United States Coast Survey 
consists of two measuiing bars, each 6 metres m length, 
supported on two massive tripod stands placed at one 
quarter length from each end, and provided, as m Colby’s 
apparatus, with, the necessary mechanism for longitudinal, 
transverse, and vertical adjustment. Each mcasuimg rod 
is a compensating combination of an iron and a brass bar, 
supported parallel to one another and firmly connected at 
one end, the medium of connexion between the free ends 
being a lever of compensation so adjusted as to indicate a 
constant length independent of temperature or changes of 
temperature. The bars are protected from external influ- 
ences by double tubes of tinned sheet iron, within which 
they are movable on rollers by a screw movement which 
allows of contacts being made within -nrihru a11 i nca - 
The abutting piece acts upon the contact lever which, is 
attached to the fixed end of the compound bar, and carries 
a very sensitive level, the horizontal position of which de 
fines the length of the bar. It is impossible here to give 
a full desciiption of this complicated apparatus, and we 
must refer for details to the account given in full in the 
United States Coast Survey Report for 1854. This appa- 
ratus is doubtless a very perfect one, and the manipulation 
of it must offer great facilities, for it appears to be possible, 
under favourable circumstances, to measure a mile in one 
day, 1 06 mile having been measured on one occasion in 
eight and a half hours. In order to test to the utmost the 
apparatus, the base at Atalanta, Georgia, was measured 
twice in winter and once in summer 1872-73, at tempera- 
tures 51°, 415°, 90° F. ; the difference of the first and second 
measurements was +0'30 in., of the second and thud 
+ 0'34 in., — the actual length and computed probablohrror 
expressed in metres being 9338*4.763 =i= 0*0166. It is to 
be noted that in the account of a base recently measured m 
the United States Lake Survey, some doubt is expressed as 
to the perfection of the particular apparatus of this de- 
scription there used, on account of a liability to permanent 
changes of length. 

The last base line measured in India with Colby’s com- 
pensation apparatus had a length of 8912 feet only, and m 
consequence of some doubts which had arisen as to the 
accuracy of this compensation apparatus, the measurement 
was repeated four times, the operations being conducted in 
such a manner as to indicate as far as possible the actual 
magnitudes of tho probable orrors to which such measures 
are liable. The direction of the line (which is at Cape 
Comorin) is north and south, and in two of the measure- 
ments the brass component was to the west, in the other 
two it was to the east. The differences between the indi- 
vidual measurements and the mean of the , four are 
| + -0017, - *0049, - ’0015, + '0045 in feet. 'The measure- 
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ments occupied from seven to ten days each,— -the average 
rate of such work in India being about a mile in five days. 

The method of M. Porro, adopted in Spam, and by the 
French in Algiers, is essentially different from those 
iust described. The measuring lod, for there is only 
one, is a thermometric combination of two bars, one of 
platinum and one of brass, in length 4 metres, furnished 
with three levels and four thermometers Suppose A, 
B, C three micrometer microscopes very firmly sup- 
ported at intervals of 4 metres with their axes vertical, 
and aligned m the plane of the base line by means of a 
transit instrument, their micrometer screws being in the 
line of measurement. The measuring bar is brought 
under say A and B, and those micrometers read , the bar 
is then shifted and brought under B and C. By repetition 
of this process, the reading of a micrometer indicating the 
end of each position of the bar, the measurement is made. 
The probable error of the central base of Madndejos, which 
has a length of 146G4'500 metres, is estimated at ± 0T7 ft. 
This is the longest base line in Spain ; there are seven 
others, six of which are under 2500 metres m length ; of 
these one is in Majorca, another in Minorca, and a third in 
Iviua. The last base just measured m the province of Bar- 
celona has a length of 2483 5381 metres according to the 
first measurement, and 2483'5383 according to the second. 

The total number of base lines measured m Europe up 
to the present time is about eighty, fifteen of which do not 
exceed m length 2500 metres, or about a mile and a half, 
and two — one in France, the other in Bavaria — exceed 
19,000 metres. The question has been frequently discussed 
whether or not the advantage of a long base is sufficiently 
great to warrant the expenditure of time that it requires, 
or whether as much precision is not obtainable in the end 
by careful triangulation from a short base. But the answer 
cannot be given generally ; it must depend on the cucum- 
stances of each particular case. 

It is necessary that the altitude above the levol of the 
sea of every part of a base line be ascertained by spirit 
levelling, m order that the measured length maybe reduced 
to what it would have been had the measurement been 
made on the surface of the sea, produced m imagination. 
Thus if l be the length of a measuring bar, h its height 
at any given position m the measurement, r the radius of 
the earth, then the length radially projected on to the level 

of the sea is l - ^ l. In the (Salisbury Plain base line the 

reduction to the level of the sea is - 0*6294 foot, 

In working away from a base line ab, stations c, d, e, f 
arc cai of ully selected so as to obtain from well-shaped tri- 
angles gradually increasing sides. 

Before, however, finally leaving 
the base line it is usual to verify it 
by triangulation thus : during the 
measurement two or more points, 
as p , q (fig. 1), are marked in the 
base m positions such that the 
lengths of the different segments 
of the line are known ; then, e 
taking suitable external stations, 
as It, Ic, the angles of the triangles 
blip, phq, hqk, leqa are measured. 

From these angles can be com- 
puted the ratios of the seg- 
ments, which must agree, if all 
operations are correctly per- 
formed, with the ratios resulting 
from the measures. Leaving the 
base line, the sides increase up 

to ton, thirty, or fifty miles, occasionally, but seldom, reach- 
ing a hundred miles. The triangulation points may either 


be natural objects presenting themselves m suitable posi- 
tions, such as church towers; or they may be objects 
specially constructed in stone or wood on mountain tops 
or other prominent ground. In every case it is necessary 
that the precise centre of the station be marked by some 
permanent mark. In India no expense is spared m making 
peimauent the principal trigonometrical stations — costly 
toweis m masonry being erected. It is essential that every 
trigonometrical station shall present a fine object for ob- 
servation from surrounding stations. 

Horizontal Angles. 

In placing the theodolite over a station to be observed 
from, the first point to be attended to is that it shall rest 
upon a perfectly solid foundation. The method of obtain- 
ing this desideratum must depend entirely on the nature of 
the ground; the instrument must if possible be suppoited 
on rock, or if that be impossible a solid foundation must 
be obtained by digging. When the theodolite is requned 
to be raised above the surface of the ground in order to 
command particular points, it is necessary to build two scaf- 
folds, — the outer one to carry the observatory, the inner one 
to carry the instrument, — and these two edifices must have 
no point of contact. Many cases of high scaffolding have 
occurred on the English Ordnance Survey, as for instance 
at Tliaxted Church, whore the tower, 80 feet high, is sur- 
mouuted by a spire of 90 feet. The scaffold for the ob- 
servatory was carried from the base to the top of the spire ; 
that for the instrument was raised from a point of the spue 
140 feet above the ground, having its beaung upon timbers 
passing through the spire at that height Thus the instru- 
ment, at a height of 178 feet above the ground, was 
insulated, and not affected by the action of the wind on the 
observatory. 

At every station it is necessary to examine aud correct 
the adjustments of the theodolite, which are these : — the luio 
of colhmatiou of the telescope must bo perpendicular to its 
axis of rotation; this axis perpendicular to tho vortical 
axis of tho instrument ; aud tho latter perpendicular to tho 
plane of the horizon. Tho micrometer microscopes must 
also measure correct quantities on the divided circle or 
circles. Tho mothod of observing is this. Let A, B, C . . . . 
bo the stations to bo observed taken in order of azimuth ; 
the telescope is first directed to A and tho cross-hairs of the 
telescope made to bisect tlio obj’oct presented by A, then 
tho microscopes or verniers of tho horizontal circle (also of 
the vortical circle if necessary) are road and recorded. Tho 
telescope is then turned to B, which is observed in tho same 
manner; then C and the other stations. Coming round by 
continuous motion to A, it is again observed, and tho agree- 
ment of this second roading with tho first is some test of 
the stability of the instrument. In taking this round of 
angles — or “arc,” as it is called on tho Ordnance Survey — 
it is desirable that the interval of time between tho first 
and second observations of A should bo as small as maybe 
consistent with duo care. Before taking the next are tho 
horizontal circle is moved through 20” or 30"; thus a dif- 
ferent set of divisions of the circle is used in each arc, which 
tends to eliminate tho errors of division. 

Tt is very desirable that all arcs at a station should 
contain one point in common, to which all angular measure- 
ments arc thus referred,— -the observations on each arc com- 
mencing and ending with this point, which is on the Ord- 
nance .Survey called tho “referring object.” It is usual for 
this purpose to select, from among the points which have 
to bo observed, that one which affords the best object for 
precise observation. For mountain tops a “referring ob- 
ject ” is constructed of two rectangular plates of metal in 
tho same vertical plane, tlioir edges parallel and placed at 
such a distance apart that tho light of the Mey seen through 




appears as a vertical line about 10" in width, 
distance for this object is from one to two miles. 

It is clear that no correction is required to the angles 
measured by a theodolite on account of its height above 
the sea-level ; for its axis of rotation coincides with the 
normal to the surface of the earth, and the angles measured 
between distant points are those contained between the 
vertical planes passing through the axis of the instrument 
and those points. 

The theodolites used in geodesy vary in pattern and in 
size — the horizontal circles ranging from 10 inches to 36 
inches in diameter. In Eamsden’s 36-inch theodolite the 
telescope has a focal length of 36 inches and an aperture 
of 2'5 inches, the ordinarily used magnifying power being 
54; this last, however, can of course be changed at the 
requirements of the observer or of the weather. The pro- 
bable error of a single observation of a fine object with this 
theodolite is about 0"'2. 

Fig. 2 represents an altazimuth theodolite of an im- 
proved pattern now used on the Ordnance Survey. The 



horizontal circle of 14 inches diameter is read by three 
micrometer microscopes ; the vertical circle has a diameter 
of 12 inches, and is read by two microscopes. 

In the Great Trigonometrical Survey of India the theo- 
dolites used in the more important parts of the work have 
been of 2 and 3 feet diameter, — the circle read by five 
equidistant microscopes. Every angle is measured twice 
in each position of the zero of the horizontal circle, of 
which there are generally ten; the entire number of 
measures of an angle is never less than 20. An examin- 
ation of 1407 angles showed that the probable error of an 
observed angle is on the average =t= 0'28. 

Eor the observations of very distant stations it is usual 
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to. employ a heliostat, In its simplest form this is a plane 
mirror 4, 6, or 8 inches in diameter, capable of rotation 
round a horizontal and a vertical axis. This mirror is 
placed at the station to be observed, and in fine weather 
it is kept so directed that the rays of the sun reflected 
by it strike the distant observing telescope. To the 
observer the heliostat presents the appearance of a star of 
the first or second magnitude, and is generally a pleasant 
object for observing. 

Astronomical Observations. 

The direction of the meridian is determined either by a 
theodolite or a portable transit instrument. In the former 
case the operation consists in observing the angle between 
a terrestrial object — generally a mark specially erected and 
capable of illumination at night — and a close circumpolar 
star at its greatest eastern or western azimuth, or, at any 
rate, when very near that position. If the observation be 
made t minutes of time before or after the time of greatest 
azimuth, the azimuth then will differ from its maximum 
value by 

(4500* ain l"^L2!± 

sm s 

in seconds of angle, omitting smaller terms. Here the 
symbol S is the star’s declination, s its zenith distance. The 
collimation and level errors are very carefully determined 
before and after these observations, and it is usual to arrange 
the observations by the reversal of the telescope so that 
collimation error shall disappear. If b, c be the level and 
collimation errors, the correction to the circle reading is 
b cot z ± c cosec z, b being positive when the west end of 
the axis is high. It is clear that any uncertainty as to the 
real state of the level will produce a corresponding uncer- 
tainty in the resulting value of the azimuth,— an uncer- 
tainty which increases with the latitude, and is very large 
in high latitudes. This may be partly remedied by observ- 
ing in connexion with the star its reflexion in mercury. 
In determining the value of “ one division” of a level tube, 
it is necessary to bear in mind that in some the value varies 
considerably with the temperature. By experiments on the 
level of Bamsden’s 3-foot theodolite, it was found that 
though at the ordinary temperature of 66° the value of a 
division was about one second, yet at 32° it was about five 
seconds. 

The portable transit in its ordinary form hardly needs 
description. In a very excellent instrument of this kind 
used on the Ordnance Survey, the uprights carrying the tele- 
scope are constructed of mahogany, each upright being built 
of several pieces glued and screwed together ; the base, 
which is a solid and heavy plate of iron, carries a reversing 
apparatus for lifting the telescope out of its bearings, 
reversing it, and letting it down again. Thus is avoided 
the change of temperature which the telescope would incur 
by being lifted by the hands of the observer. Another 
form of transit is the German diagonal form, in which the 
rays of light after passing through the object glass are 
turned by a total reflexion prism through one of the trans- 
verse arms of the telescope, at the extremity of which arm 
is the eye-piece. The unused half of the ordinary telescope 
being cut away is replaced by a counterpoise. In this in- 
strument there is the advantage that ' the observer without 
moving the position of his eye commands the whole 
meridian, and that the level may remain on the pivots 
whatever be the elevation of the telescope. But there is 
the disadvantage that the flexure of the transverse axis 
causes a variable collimation error depending on the zenith 
distance of the star to which it is directed ; and moreover 
it has been found that in some cases the personal; error of 
an observer is not the same in the two positions of the 
telescope. 
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To determine the direction of the meridian, it is well to 
erect two marks at nearly equal angular distances on either 
side of the north meridian hue, so that the polo star crosses 
the vertical of each mark a short time before and after 
attaining its greatest eastern and western azimuths. 

If now the instrument, perfectly levelled, is adjusted to 
have its centre wire on one of the marks, then when ele- 
vated to the star, the star will ti averse the wire, and its 
exact position m the field at any moment can be measured 
by the micrometer wire. Alternate observations of the 
star and the terrestrial mark, combined with careful level 
readings and reversals of the instrument, will enable one, 
even with only one mark, to determine the direction of the 
meridian in the course of an hour with a probable erroi of 
less than a second. The second mark enables one to com- 
plete tko station more rapidly, and gives a check upon the 
work. As an instance, at Findlay Seat, in latitude 57“ 
35', the resulting azimuths of the two marks were 177“ 
45' 37"*29 * 0"-20 and 182“ 17' 15" -Cl ± 0"13, while 
the angle between the two marks directly measured by a 
theodolite was found to be 4° 31' a=0"-23. 

We now come to the consideration of the determination 
of time with the transit instrument. Let fig. 3 repre- 
sent the sphere stereographi- n 

cally projected on the plane 
of the horizon, — ns being the 
meridian, we the primo verti- 
cal, Z, P the zenith and the 
pole. Let p be the point in w 
which the production of the 
axis of tho instrument meets 
the celestial sphere, S the posi- 
tion of a star when observed on 
a wire whose distance from tho 
colhmation centre is c. Let a 
he tho azimuthal deviation, namely, tlio angle wZp, b the 
level orror so that Z p - 90“ - b, Let also tho hour angle 

corresponding to p bo 90° - n, and the decimation of tho 
same = to, tho star’s declination being 8, and the latitudo <j>. 
Then to find tho hour anglo ZPS = r of the star when 
observed, m tho triangles pPS, pVTi wc have, sinco 
pPS=90 + T”«, 

-Sm c - win on mu 8 + aosm cos 8 am (n -r), 

Sm Vi —siu b am <p - cos b cos <p am or, 

Cos ni sm h -=sm h cos«jM-cos b am <i> am a. 



And those equations solve tho problem, howovor largo bo 
the errors of the instrument. Supposing, as usual, a, h, 
to, n to bo small, wo have at once r = % -i- c see 8 + to tan 8, 
which is tho correction to tho observod time of transit. 
Or, eliminating to and n by moans of tbo second and third 
equations, and putting a for tho zenith distanco of tlio star, 
t for tbo observed time of transit, tho corrected Limo is 

, . a sin s-| -I) cos s-t-r 



Another vory convonionl form for stars near tho zonith is 
this — 

r =- Z> ijco t/j -i- o see 8 | -n (tan 5 -tan <j>). 

Suppose that in commencing to obsorvo at a station tho 
error of tho chronometer is not known ; thon having se- 
cured for tho instrument a vory solid foundation, removed 
as far as possible level and colhmation errors, and placed it 
by . estimation nearly in tbo meridian, lot two stars dif- 
ering considerably in doclination bo observed — tho in- 
strument not being reversed between thorn. From those 
■wo stars, neither of which should bo a closo circumpolar 
ifcat’,_a good approximation to tho chronometer error can bo 
•htainod; thus lot <q, e., bo the apparent clock errors given 
y these stars, if S lt S., bo fchoir declinations the real error 


. . tun i p - tan o , 

f " e i l e i c s> t an _ tau 

Of course this is still only approximative, but it will enable 
the observer (who by tlie help of a table of natural tangents 
can compute e ina few minutes) to find the meridian by 
placiug at the proper time, which he now knows approxi- 
mately, the centre wire of his instrument on the first star 
that passes — not near the zenith. 

The transit instrument is always reversed at least once 
in the course of an evening’s observing, the level being 
frequently read and recorded. It is necessary in most 
instruments to add a correction for the difference m size 
of the pivots. 

The transit instrument is also used in the prime vertical 
for the determination of latitudes. In the preceding figure 
let ci be the point in which the northern extremity of the 
axis of the instrument produced meets the celestial sphere. 
Let nZc/be the azimuthal deviation = a, and b being tlie 
level error, Z# = 90° - b ; lot also nVq = r and Pr/ = if/. Let 
S' bo the position of a star whon observed on a wire whose 
distanco from the collimation centre is c, positive when to 
tho south, and let h be the observed hour angle of the star, 
viz., ZPS'. Then the triangles <pPS', gVZ give 

— Sm a •= sin S cos ^ - cos 8 sm if/ cos ( h + r), 

Cos ip = sm b am (p + cos b cos c/j cos a, 

Sm \ji sm t = cos b sm a. 

Now when ci and b are vory small, we see from tho last 
two equations that if/ — cf>-l, cl = t sm if/, and if wo calcu- 
late <■/>' by the foimula cot <//= cot 8 cos h, the iii.st equa- 
tion leads us to this result — 




a sin z + b pos 
cos z 


-i- 6 


the correction for instrumental error being very similar 
to that applied to the observed time of transit m the case 
of meridian observations. When a is not very small and a 
is small, tlio formula; required are more complicated. 

Tho method of determining latitudo by transits in tho 
prime vortical has the disadvantage of being a somewhat 
slow process, and of requiring a voryjfe’ccisc knowledgo of 
the time, a disadvantage from which tho zenith telescope is 
freo. In principle this instrument is based on the proposi- 
tion that whon tlio meridian zcmtli distances of two stars 
at their upper culminations — one being to the north and the 
other to tho south of tho zenith — are equal, tho latitudo is 
tho moan of their declinations; or, if tho zenith distanco of 
a star culminating to tho south of tho zenith bo Z, its de- 
clination boing 8, and that of another culminating to tho 
north with zenith distanco Z' and declination S', then 
clearly tho latitude is 1(8 + S') + J(Z - 71). Now the 
zenith telescope does away with the divided' circle, and sub- 
stitutes tho measurement mioromotrically of tho quantity 
Z'-Z. 


Tho instrument (fig. 4) is supported on a strong tripod, 
fitted with levelling screws ; to this tripod is fixed tho azi- 
muth circle and a long vertical stool axis. Fitting on this 
axis is a hollow axis which carries on its upper end u short 
transverse horizontal axis. This latter carries tho telescope, 
which, supported at tho centre of its length, is free to 
rotate in a vortical plane. The telescope is thus mounted 
cxcontrically with respect to tho vertical axis around which 
it revolves. An extremely sensitive level is attached to 
tho telescope, which latter carries a micrometer in its eye- 
piece, with a screw of long range for measuring differences 
of zenith distanco. For ibis instrument stars arc selected 
in pairs, passing north and south of tho zenith, culminating 
within a few minutes of time and within about twenty 
minutes (angular) of zenith distance of each other. 'When 
a pair of stars is to bo observed, tlio telescope is set to tbo 
moan of tho zenith distances and in tlio piano of tho 
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meridian. The first star on passing the central meridional 
wire is bisected by the micrometer ; then the telescope is 
rotated very carefully through 180° round the vertical axis, 
and the second star on passing through the field is bisected 



by the micrometer on the centre wire. The micrometer has 
thus measured the difference of the zenith distances, and 
the calculation to get the latitude is most simple. Of 
course it is necessary to read the level, and the observa- 
tions are not necessarily confined to the centre wire. In 
fact if n, s be the north and south readings of the level for 
the south star, n\ s' the same for the north star, l the 
value of one division of the level, m the value of one 
division of the micrometer, r, r the refraction corrections, 
f i , fi! the micrometer readings of the south and north star, 
the micrometer being supposed to read from the zenith, 
then, supposing the observation made on the centre wire, — 
<p~U s + S') 1 40* ~ f) m + K» +n'-3-s')l+ 4 {r - /). 

It is of course of the highest importance that the value 
m of the screw be well determined. This is done most 
effectually by observing the vertical movement of a close 
circumpolar star when at its greatest azimuth. 

In a Bingle night with this instrument a very accurate 
result, say with a probable error of about 0"‘3 or 0" , 4, 
could be obtained for latitude from, say, twenty pair of 
stars ; bub when the latitude is required to be obtained with 
the highest possible precision, four or five fine nights are 
necessary. The weak point of the zenith telescope lies in 


the circumstance that its requirements prevent the selection 
of stars whose positions are well fixed ; very frequently it 
is necessary to have the declinations of the stars selected 
for this instrument specially observed at fixed observatories. 
The zenith telescope is made in various sizes from 30 to 54 
inches in focal length; a 30-inch telescope is sufficient 
for the highest purposes, and is very portable. The zenith 
telescope is a particularly pleasant instrument to work with, 
and an observer has been known (a sergeant of Royal 
Engineers, on one occasion) to take every star in his list 
during eleven hours on a stretch, namely, from 6 o’clock 
p.m. until 5 am., and this on a very cold November jright 
on one of the highest points of the Grampians. Observers 
accustomed to geodetic operations attain considerable 
powers of endurance. Shortly after the commencement of 
the observations on one of the hills in the Isle of Skye a 
storm carried away the wooden houses of the men and left 
the observatory roofless. Three observatory roofs were sub- 
sequently demolished, and for some time the observatory 
was used without a roof, being filled with snow every night 
and emptied every morning. Quite different, however, was 
the experience of the same party when on the top of Ben 
Nevis, 4406 feet high. For about a fortnight the state of 
the atmosphere was unusually calm, so much so, that a 
lighted caudle could often be carried between the tents of 
the men and the observatory, whilst at the foot of the hill 
the weather was wild and stormy 

Calculation of Triangulation, 

Tho surface of Great Britain and Ireland is uniformly 
covered by triangulation, of which the sides are of various 
lengths from 10 to 111 miles. The largest triangle has one 
angle at Snowdon in Wales, another on Slieve Donard in 
Ireland, and a third at Scaw Fell in Cumberland ; each side 
is over a hundred miles, and the spherical excess is 64". 

The more ordinary method of triangulation is, however, 
that of chains of triangles, in the direction of the meridian 
and perpendicular thereto. The principal triangulations of 
France, Spain, Austria, and India are so arranged. Oblique 
chains of triangles are formed in Italy, Sweden, and Nor- 
way, also in Germany and Russia, and in the United 
States. Chains are composed sometimes merely of con- 
secutive plain triangles ; sometimes, and more frequently 
in India, of combinations of triangles forming consecutivo 
polygonal figures. In this method of triangulating, the 
sides of the triangles are generally from 20 to 30 miles in 
length — seldom exceeding 40. 

The inevitable errors of observation, which are insepar- 
able from all angular as well as other measurements, in- 
troduce a great difficulty into the calculation of the sides 
of a triangulation. Starting from a given base in ordor to 
get a required distance, it may generally be obtained in 
several different ways — that is, by using different sets of 
triangles. The results will certainly differ one from another, 
and probably no two will agree. The experience of the 
computer will then come to his aid, and enable Mm to 
say which is the most trustworthy result ; but no experi- 
ence or ability will carry him through a large network of 
triangles with anything like assurance. The only way to 
obtain trustworthy results is to employ the method of least 
squares, an explanation of which will be found in Figure 
op the Earth (vol. vii. p. 605). We cannot here give any 
illustration of this method as applied to general triangula- 
tion, for it is most laborious, even for the simplest cases. 
We may, however, take the case of a simple chain — com- 
mencing with the consideration of a single triangle in which 
j all three angles have been observed. 

'Suppose that tho sum of the observed angles exceeds the proper 
amount by a small quantity e : it is required to assign proper cor- 
| rections to the angles, so as to cause this error to disappear, io 
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do tins we must be guidec by the weight of Hie determinations of 
each angle "When a series of direct and independent observations 
is made, under similai encumstances, of any measmable magnitude 
. — as an angle— the weight of the lesult is equal to half the square 
of the number of observations divided by the sum of the squaies of 
the differences of the individual measures fiom the mean of all 
Now let lb, 1c, l be the weights of the thiee measured angles, and let 
s’, y, z he the collections which should he applied to them "We know 
that x+y+z+e=0\ and the theory of probabilities teaches us that 
the most probable values aie those which make lix" + ly 2 + h 2 a 
mn-nmn-m Here we aruve at a simple definite pioblem, the lesult 
of which is hx=7cy=fc, showing that e has to be divided into tluee 
parts which shall be proportional to the leerpioeals of the weights 
of the conespondmg angles In what follows we shall, foi simpli- 
city, suppose the weights of the obseived angles to he all equal 
Suppose now that A, B, C are the three angles of a tnangle, and 
that the obseived values are A+q,, B+e 2 , C+c 3 , then, although 
e 1} e„, the emus of obseivation, are unknown, yet by adding up the 
obseived angles and finding that the sum is m excess of the truth, 
by a small quantity e, we get e 1 + c 2 + c 3 =e. Now, acconling to 
the last proposition, if we suppose the angles to he equally well 
obseived, we have to suhtiact 30 fiom each of the observed 
values, which thus become A + |e x - - $c 3 , B- |e g -^c 3 , 

q _ i Sl _ ^a 2 + Then to obtain a and b by calculation from the 

known side c, we have 

a sm (0 - + §<j 3 ) = c sm (A -b - iq, - Afy), 

with a similar expression for the relation between b and c. Put 
a, ft 7 for the cotangents of A, B, 0, then the errors of the computed 
values of a and b aie expiessed thus— 

2aH-7) + 0 3 (-a + 7) + 0 3 (- 0 - 27 )} 


S6 =• 4&{c 1 ( — / 34-7) + 0 2 { 2^+7) + c 3 (-^-27)} ‘ 

Now these actual errors must remain unknown; but we 
here make use of the following theorem, proved 111 the doc- 
trine of probabilities. The probable error of a quantity 
which is a function of several independently observed ele- 
ments is equal to the square root of the sum of the squares 
of the probable errors that would ause from each of the 
observed elements taken singly. Now suppose that each 
angle in a triangle has a probable error e, then wo replace 
e v <? 2 , by €, and adding up the squares of the coefficients 
find for the probable error of a , ± \a<z JQ ^/(a 2 + ay + y 2 ), 
and for that of fi, st -JJe a/6 */(/ 3 2 + /fry + y 2 ). Suppose tho 
triangle equilateral, each side eight 
miles, and the probable error of an 
observed angle 0"'3 ; then, the probable 
error of either of the computed sides 
will be found to be 0‘60 inches 
Take a chain of triangles as indi- 
cated in the diagram (fig. 5); suppose 
all the angles measured, and that tho 
sides MNj HJ are measured bases; it 
is required to investigate the neces- 
sary corrections to the obsorved angles 
in order not only that the sum of the 
three angles of each triangle fulfil tho 
necessary condition, but that tho length , 
of HJ, calculated from that of MN, m 
shall agree with tho moasured longfcli. 

Let Xj, Ah, Z u &c,, bo tho angles as observed, aq, ?/,, s,, &c., the 
required eoncctions; then each triangle on adding up tlio angles 
gives an equation aq+^q +% +• e, =■•(). Let tlio corrected angles be 
X 1 = X -l- x, 'Y 1 =Y + y, &e. , then 

HJ sin X| sm X* sin X* sin X* 

JOT^sm Y\ am Y* sm Y‘ sm Y) 
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sin X x sin X 2 sin X 3 sin X t /i , , 

“sin Yi sm Y 3 sm Y s sin Yy ' 

Let a J; /Bj, 7n . . . "be the cotangents of tho angles, so that sin X 1 
= .sin X(1 + a®), thou u in tins last equation is easily seen to he the 
right hand member of the equation 

/*“ ajsq - ftyj + a,x a - 0 3 y a + .... 

IFeie/ is known numerically, for the ratio of tho measured liases is 
known, awl the product of tho ratios of tho sines of the observed 
angles m known by computation. The most probable values of 
«i> Uu "1 are those winch make the sum 2(.r-f y 3 + c 2 ; a mini- 

mum, or, as wo may write it, 

<j>-2(® 9 +y 3 +(c+a-+y)3) 


a minimum. This, and the pievious equation in /, determine all 
the collections. Differentiate both and multiply the former by a 
multiplier P, then 

Sait + i/t + Ci + Pai^O, 

2 y, + a\ + c, — Pj8»= 0 , 

- P(2o, + ft,) - c , , 

3j/*= P(a, + 2 ft)-*. 

Now, substitute these values m the / equation, and P beoomes 
known , then follow at once all the corrections from the two last- 
wiitten equations. These conections being applied to the obseived 
angles, eveiy side in the tnangulation has a definite value, winch 
is obtained by the ordinary method of calculation. 

A spheroidal triangle differs from a spherical triangle, not 
only m that the curvatures of the sides are different one 
from another, but more especially in this that, while m the 
spherical triangle the normals to the surface at the angular 
points meet at the centre of the sphere, in the spheroidal 
triangle the normals at the angles A, B, C meet the axis of 
revolution of the spheroid m three different points, which 
I we may designate a, /3 , y respectively. Now the angle A of 
I the triangle as measured by a theodolite is the inclination 
of the planes BAa and CAa, and the angle at B is that 
contained by the planes AB (3 and CB/3. But the planes 
ABa and AB/3 containing tho line AB in common cut the 
surface m two distinct plane curves. In order, therefore, 
that a spheroidal triangle may be exactly defined, it is 
necessary that the nature of the lines joining the throo 
vertices be stated. In a mathematical point of view the 
most natural definition is that the sides be geodesic or 
shortest lines. Gauss, in his most elegant treatise entitled 
Disquisitiones generates circa superficies curvas , has entered 
fully into the subject of geodesic triangles, and has in- 
vestigated expressions for the angles of a geodesic trianglo 
whose sides aro given, not certainly finite oxpiessions, but 
approximations inclusive of small quantities of tho fourth 
order, tho side of the trianglo or its ratio to the laclius of 
the nearly spherical surface beiug a small quantity of the 
first order. The terms of the fourth order, as given by 
I Gauss for any surface m general, are very complicated oven 
when tlio surface is a spheroid. If we retain small quanti- 
ties of the second order only, and put $, € for the angles 
of the geodesic triangle, while A, B, 0 are those of a plane 
triangle having sides equal respectively to thoso of tho 
geodesic triangle, then, cr being the area of tho triangle and 
a, b, t the measures of curvaturo at the angular points, 
g t ®AH-~(2u+b + c), 

|l-B-h^(ir + 2 b+r), 

(£ = C +• ~(it + b -b 2c) . 

The geodesic lino being tho shortest that can ho drawn 
on any surfaco betwoon two given points, wo may bo con- 
ducted to its most important characteristics by tho follow- 
ing considerations : let p, <7 bo adjacent points on a curved 
surfaco; through s the middle point of the chord pq iimigino 
a plane drawn perpendicular to pq, and lot S bo any point 
in the intersection of this plane with tho surface ; then 
pS - 1 - S? is evidently least when aft is a minimum, which is 
when sS is a normal to tho suifaco ; hence it follows that of 
all plane curves on the surface joinings, q, when thoso points 
are indefinitely near to one another, that is tho shortest 
which is made by tho normal piano. That is to say, tho 
osculating plane at any point of a geodesic lino coutains tho 
normalto the surface at that point. I magine now throo poi nts 
in space, A, B, C, such that AB = BO — c; lot tho direction 
cosines of AB be l, m,n, thoso of BO l\ m\ v!, then a*, ;?/, z being 
tho coordinates of B, thoso of A and 0 will be respectively— 
x-cl : y - cm \z-cn 
OH- d ' . y J- cm! : z+cn'. 

Hence the coordinates of the middle point hi of AO are 
x + h(l' - 1), y + Xe(»j' - m), z + \c{n! - v ), and the direction 
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cosines of BM are therefore proportional to l' - 1 : m' - m : 
n - n If the angle made by BC with AB be indefinitely 
small, the direction cosines of BM are as 81 • S»i • 8 n. Now 
if AB, BC be two contiguous elements of a geodesic, then 
BM must be a normal to the surface, and since 81 , 8m, 8n 

are m this case represented by 8 y , 8 S j-, we have 


d?x 

d?y 

cVz 

d¥ 

els 2 

ds 2 

du die 

du 

dx 

chj 

dz 


which, however, are equivalent to only one equation, 
the case of the spheroid this equation becomes 


d 2 x dhj 
y d? ~ w dT 2=sQ > 


In 


which integrated gives ydx - xdy = Gels. This again may 
be put in the form r sin a = C, where a is the azimuth of 
the geodesic at any point — the angle between its direction 
and that of the meridian — and r the distance of the point 
from the axis of revolution. 

From this it may be shown that the azimuth at A of the 
geodesic joining AB is not the same as the astronomical 
azimuth at A of B or that determined by the vertical plane 
AaB. Generally speaking, the geodesic lies between the 
two plane section curves joining A and B which are formed 
by the two vertical planes, supposing these points not far 
apart. If, however, A and B are nearly in the same latitude, 
the geodesic may cross (between A and B) that plane curve 
which lies nearest the adjacent pole of the spheroid. The 
condition of crossing is this. Suppose that for a moment we 
drop the consideration of the earth’s non-sphericity, and 
draw a perpendicular from the pole C on AB, meeting it 
in S between A and B. Then A being that point which is 
nearest the pole, the geodesic will cross the plane curve if 
AS bo between JAB and JAB. If AS lie between this 
last value and JAB, the geodesic will lie wholly to the 
north of both plane curves, that is, supposing both points to 
be in the northern hemisphere. 

The circumstance that the angles of the geodesic triangle 
do not coincide with the true angles as observed renders 
it inconvenient to regard the geodesic lines as sides of the 
triangle. A more convenient curve to regard as the side 
of the spheroidal triangle is this . let L be a point on the 
curve surface between A and B, X the point in which the 
normal at L intersects the axis of revolution, then if L be 
subject to the condition that the planes ALA, BLX coincide, 
it traces out a curve which touches at A and B the two 
plane curves before specified. Joining A, B, C by three such 
lines, the angles of the triangle so formed coincide with the 
true angles. 

Let the azimuths (at the middle point, say) of the sides BO, OA, 
AB of a spheroidal triangle he a , j3 , y, these being measured from 
0° to 3G0° continuously, and the angles of the triangle lettered m 
the same cyclical direction, and let a, b, c be the lengths of the sides. 
Let there bo a sphere of radius r, such that r is a mean proportional 
between the principal radii of curvature at the mean latitude </> 
of the spheroidal triangle, and on this spheie a triangle having 
sides equal respectively to a, b, o. If A', B', O' he the angles of the 
spheroidal triangle, A, B, 0 those of the spherical triangle, then 

A! - A-jJj cos 2 </>(& 3 sin 2/3 - c 8 sin 2y ) , 


B'~ B=» cos V(c 2 sin 2y - a 3 sin 2a? , 
12 

C'-C = — - 2 cos 3 <J>(a 2 sin 2a - Z> 3 sm 2/3) . 


By adding those together, it appears that, to the order of terms 
hero retained, the sum of the angles of the spheroidal triangle is 
equal to the sum of the angles of the spherical triangle The 
spherical excess of a spheroidal triangle is therefore obtained by 

multiplying its area by > Gauss’s measure of curvature. 


Further, let A ls B lf C, be the angles of a plane triangle having 
still the same sides a, b, c, then it may be shown by spherical tu-aH 
nometiy that, r being the ladras of the sphere as bcfoie ° 

A-A a -Afi + g+7»*+7* \ 

1 3? A 120?’ 2 )’ 

3 120j^ J’ 

n n A A , 7« 2 + 7& 3 + c 2 '\ 

c ' c ‘“arV + — 20P — ) ■ 


It is but seldom that the terms of the fourth order are 
required Omitting them, we have Legendre’s theorem, viz. , 
“ If from each of the angles of a spherical triangle, the sides 
of which are small in comparison with the radius, one-thn d 
of the spherical excess be deducted, the sines of the angles 
thus diminished will be proportional to the length of the 
opposite sides, so that the triangle may be computed as a 
plane triangle.” By this means the spherical triangles 
which present themselves in geodesy are computed with 
veiy nearly the same ease as plane triangles. And from 
the expressions given above for the spheroidal angles 
A', B', C' it maybe proved that no error of any consequence 
can arise from treating a spheroidal triangle as a spherical, 
the radius of the sphere being as stated above. 

When the angles of a tnangulation have been adjusted 
by the method of least squares, the next process is to calcu- 
late the latitudes and longitudes of all the stations starting 
from one given point. The calculated latitudes, longitudes, 
and azimuths, which are designated geodetic latitudes, 
longitudes, and azimuths, are not to be confounded with the 
observed latitudes, longitudes, and azimuths, for these last 
are subject to somewhat large errors Supposing the 
latitudes of a number of stations in the triangulation to be 
observed, practically the mean of these determines the posi- 
tion in latitude of the network, taken as a whole. So the 
orientation or general azimuth of the whole is inferred from 
all the azimuth observations. The triangulation is then 
supposed to be projected on a spheroid of given elements, 
representing as nearly as one knows the real figure of the 
earth. Then, taking the latitude of one point and the diiec- 
tion of the meridian there as given — obtained, namely, from 
the astronomical observations there — one can compute the 
latitudes of all the other points with any degree of precision 
that may be considered desirable It is necessary to employ 
for this purpose formulae which will give results true even 
for the longest distances to the second place of decimals of 
seconds, otherwise there will arise an accumulation of 
errors from imperfect calculation which should always be 
avoided. For very long distances, eight places of decimals 
should be employed in logarithmic calculations ; if seven 
places only are available very great care will be required to 
keep the last place true. Now let <£, <£>' be the latitudes of 
two stations A and B ; a, a their mutual azimuths counted 
from north by east continuously from 0 Q to 360° , w their 
difference of longitude measured from west to east ; and s 
the distance AB. 

First compute a latitude by means of the formula 
^ = ^>+—- 0 os a, where p is the radius of curvature of the 

meridian at the latitude cj > , this will require but four places 
of logarithms. Then, in the first two of the following, five 
places are sufficient — 

s 2 

e= sill a cos a, 

2 pn 

«=-iL sin B a tan </>, , 

' 2pn 


<P 


-</> = — cos (a-ge)-7j , 
Po 


^ S sin (g-h) 

n cos (<P'+^v) ’ 

- a*=a> sin (</)''+ |tj)- 6+180°. 


X. — 
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Here % is tlie normal or radius of curvature perpendicular 
to the meridian ; both n and p correspond to latitude <f) lt 
and p 0 to latitude + For calculations of latitude 
and longitude, tables of tbe logarithmic values of p sm 1", 
n sm 1", and 2 np sm 1" are necessary. The following table 
contains these logarithms for every ten minutes of latitude 
from 52° to 53° computed with the elements a - 20926060 
and « . c = 295 : 294, 



1 . 

I 

1 


P sin 1" 

L ° d 7i sm 1" 

Lofi 2p»sm i" 

52 0 

7 9939434 

7 992S231 

0 37131 

10 

9309 

8190 

29 

20 | 

9185 

81 

2S 

30 1 

9060 

810, 

! 26 

40 

8930 

8065 

24 

50 

8812 

8024 

23 

53 0 

8GS8 

7982 

j 22 


The logaiithni in the last column is that requned also for the 
calculation of spherical excesses, the spherical excess of a triangle 

bemg expressed liy • 

It is frequently necessary to obtain the coordinates of 
one point with reference to another point ; that is, let a 
perpendicular arc be drawn from B to the meridian of A 
meeting it in P, then, a being the azimuth of B at A, the 
coordinates of B with reference to A are 
AP=ff cos (a — f e), 

BP-«sm 

where e is the spherical excess of APB, viz., s 2 si u a cos a 
multiplied by the quantity whose logarithm is m the fourth 
column of the above tabic. 


Irregularities of the Earth’s Surface. 

In considering the effect of unequal distribution of 
matter in the earth’s crust on the form of the surface, wo 
may simplify the matter by disregarding the considerations 
of rotation and excontncity. In the first place, supposing 
the oarfch a sphore covered with a film of water, let the 
density p be a function of the distance from the centre so 
that surfaces of equal density are concentric spheres. Let 
now a disturbance of tho arrangement of matter take place, 
so that tho density is no longer to bo expressed by p, a 
function of r only, but is expressed by p + p', whoro p is a 
function of three coordinates 6, cf>, r. Then p is tho density 
of what may be designated disturbing matter ; it is positive 
in some places and nogativo in others, and tho whole quan- 
tity of matter whoso density is p is zero. Tho previously 
spherical surface of tho sea of radius a now takas a new 
form. Let P be a point on tho disturbed, surfaco, P' tho 
corresponding point vertically below it on tho undisturbed 
surfaco, PP' = u, Tho knowledge of u over the whole sur- 
face gives us tho form of the disturbed or actual surface 
of tho sea ; it is an equipotential surfaco, and if V bo tho 
potential at P of tho disturbing maltor p, M the mass of 
the earth, , 


M MM , y 

— + y-o----,tt+y. 


As far as we know, it is always a vory small quantity, and 
3Y 


we ha vo with sufficient approximation u = where Sis 

the moan density of tho earth. Thus we havo the disturb- 
ance in elevation of the son-level expressed in terms of tho 
potential of tho disturbing matter. If at any point P tho 
value of it remain constant when wo pass to any adjacent 
point, then tho actual surfaco is there parallel to tho ideal 
spherical surface,- as a rule, however, tho noimal at P is in- 
clined to that at and astronomical observations have 


shown that this inclination, amounting ordinarily to one or 
two seconds, may m some cases exceed 10, or, as at the foot 
of tho Himalayas, even 30 seconds By the expression 
“ mathematical figure of the earth ” we mean the surface of 
the sea produced in imagination so as to percolate the con- 
tinents. We see then that the effect of the uneven distri 
bution of matter in the crust of tlie earth is to produce 
KTnnll elevations and depressions on the mathematical sur- 
face which would he otherwise spheroidal. No geodesist 
can proceed far m his work without encountering the irre- 
gularities of the mathematical surface, and it is necessary 
that he know how they affect his astronomical observations. 
The whole of this subject is dealt with in his usual elegant 
manner by Bessel m the Astronomische Earhmckten , Nos. 
329, 330, 331, in a paper entitled “ Ueber den Emfluss 
der TJnregelmassigkeiten dor TTigur der Erdo auf geoda- 
tischo Arbeiten, &c.” But without entering into further 
details it is not difficult to see how local attraction at any 
station affects the determinations of latitude, longitudo, and 
azimuth there. 

Let there be at tho station an attraction to the north-east 
throwing the zenith to the south-west, so that it takes in 
the celestial sphere a position Z\ its undisturbed position 
being Z. Let the rectangular components of the displace- 
ment ZZ' be £ measured southwards and rj measured west- 
wards. Now the great circle joining 7J with the pole of 
tho heavens P makes there an angle with tho meridian 
P Z — rj cosec PZ' = rj sec cj>, wliore is the latitude of tlio 
station. Also this great circle meets the horizon m a point 
whoso distance from tiio great circle PZ is g sec </> sin c/> 
= rj tan <-/>. That is, a meridian nmrk, fixed by observa- 
tions of tho polo star, will be placed that amount to tho east 
of north. Hence the observed latitude requires the correc- 
tion £; tho observed longitudo a correction p sec c/> ; and 
any observed azimuth a correction rj tan <£. Hero it is 
supposod that azimuths are measured from north by east, 
and longitudes oastwards. 

The expression given for u enables one to form an ap- 
proximate cstimato of tho effect of a compact mountain in 
raising tho sca-lovol. Take, for instance, Bon Nevis, which 
contains about a couplo of cubic miles ; a simple calculation 
shows that tho elevation producod would only amount to 
about 3 inches. In the case of a mountain mass liko tho 
Himalayas, stretching over some 1500 miles of country witli 
a breadth of 300 and an average height of 3 miles, although 
it is difficult or impossiblo to find an expression for Y, yet, 
wo may ascertain that an elevation amounting to several 
hundred foot may exist near their base. Tho geodetiea) 
operations, liowevor, rather negative this idea, for if is shown 
in a paper m tho Philosophical Magazine for August, 1B7H 
by Colonel Clarko that the form of the sca-lovol along tho 
Indian arc departs but slightly from that of tho mean figure 
of tho earth. Tf this bo so, tho action of tho Himalayas 
must ho counteracted by subterranean tenuity. 

Suppose now that A, B, 0, . . . . are the stations of a net- 
work of triangulation projected on or lying on a spheroid 
of somiaxis major and cxcontrieity a, e, this sphoroid having 
its axis parallel to the axis of rotation of tho earth, and its 
surfaco coinciding with tho mathematical surfaco of the 
earth at A. Then basing tho calculations on tho observed 
elements at A, tho calculated latitudes, longitudes, and 
directions of tho meridian at tho other points will be the 
true latitudes, <fec., of the points as projected on the spheroid. 
On comparing there geodetic elements with tho correspond- 
ing astronomical determinations, there will appear a system 
of differences which represent the inclinations, at tho vari- 
ous points, of tho actual irregular surface to tho aurfueu of 
tho spheroid of reference. These differences wall suggest 
two things, —first, that wo may improve the agreement of 
the two surfaces, by not restricting the spheroid of refer- 
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ence by llie condition of making its surface coincide with 
the mathematical surface of the earth at A; and secondly, by 
altering the form and dimensions of the spheroid. With 
respect to the first circumstance, we may allow the spheroid 
two degrees of freedom, that is, the normals of the surfaces 
at A may be allowed to separate a small quantity, com- 
pounded of a meridional difference and a difference per- 
pendicular to the same. Let the spheroid be so placed that 
its normal at A lies to the north of the normal to the 
earth’s surface by the small quantity £ and to the east by 
the quantity 17 Then in starting the calculation of geodetic 
latitudes, longitudes, and azimuths from A, we must take, 
not the observed elements <£, a, but for <f>, + and for a, 

a + 7 ] tan and zero longitude must be replaced by 77 sec <£. 
At the same time suppose the elements of the spheroid 
to be altered from a, e to ct + cla, e + de Confining our 
attention at first to the two points A, B, let (<£'), (a), («) be 
the numerical elements at B as obtained in the first calcu- 
lation, viz., before the shifting and alteration of the 
spheroid ; they will now take the form 

(< p') + 7 ? + [IV + Ma + Ide, 

( a ) +/'£+ [)'v + h'd a +k'dc, 

(«) +/"£ + f j"v + fo" da + k"dc } 

where the coefficients f,g,. . . &c. can be numerically calcu- 
lated. Now these elements, corresponding to the projection 
of B 011 the spheroid of reference, must be equal severally 
to the astronomically determined elements at B, corrected 
for the inclination of tho surfaces there. If rj' bo the 
components of the inclination at that point, then we have 

If «= (<f> r ) — <//■[■ fl- 4 - cji) + hdct + Itdo, 

1 )' tan </>'=* (a') - a '+/'£ + g'n + h'da+tfilc, 
rf see (w) — a> +/"£ g"n + lil'dct + b"dc, 

where </>', a, co are tho observed elements at B. Here it 
appears that the observation of longitude gives no ad- 
ditional information, but is available as a check upon the 
azimuthal obseivations. 

If now thoro be a number of astronomical stations in 
tho triangulation, and wo form equations such as the above 
for each point, thon we can from them determine those 
values of £, 77 , da, do, which make tho quantity £ 2 + 17 2 + 
£' 2 -t- rj % + .... a minimum. Thus we obtain that 
sphoroid which best represents tho surface covered by the 
triangulation. 

In the Account of the Principal Triangulation, of Great 
Britain and Ireland will be found the determination, from 
70 equations, of the spheroid best representing the surface 
of tho British Isles. Its olemonts are a — 20927005 295 
feet, b \a—h=> 280 8 ; and it is so placed that at Green- 

wich Observatory £= V'BGI, 77 = — 0"’54G. 

Taking Durham Obsorvatory as the origin, and the tan- 
gent plane to the surface (determined by £ — -0"’GG4, 77 = 
-4" 117) as the plane of co and y, tho former measured 
northwards, and z measured vertically downwards, tlio 
equation to tho surfaco is 

’99524953a) 9 -I- ’992880(% a + *99703052^ 

- 0*00071003aw- 41C55070«-0. 

Altitudes. 

The precise determination of the altitude of his station 
is a matter of secondary importance to the geodesist ; never- 
theless it is usual to observe tho zenith distances of all trigo- 
nometrical points. Tho hoight of a station does indeed 
influence the observation of terrestrial angles, for a vertical 
line at B docs not lie generally in the vertical plane of A, 
but the error (which is very easily investigated) involved 
in the neglect of this consideration is much smaller than 
the orrors of observation. Again, in rising to tho height 
h above tho surface, tho centrifugal force is increased and 
the magnitude and direction of tho attraction of the 


earth arc altered, and the effect upon the observation 
of latitude as a very small enor expressed by the formula 

\ • ~psin 2<£, where g, g aie the values of gravity at 

the equator and at the pole. This is also a quantity which 
may be neglected, since foi ordinary mountain heights it 
amounts to only a few hundreths of a second. 

The uncertainties of terrestrial refraction render it im- 
possible to determine accurately by vertical angles the 
heights of distant points. Generally speaking, refraction is 
greatest at about daybreak ; from that time it diminishes, 
being at a minimum, for a couple of hours before and after 
mid-day ; later in the afternoon it again increases. This 
at least is the general march of the phenomenon, but it is 
by no means regular. The vertical angles measured at the 
station on Hart Fell showed on one occasion 111 the month 
of September a refraction of double the aveiage amount, 
lasting from 1 p.m. to 5 p.m. The mean value of the co- 
efficient of refraction h determined from a very large num- 
ber of observations of terrestnal zenith distances 111 Great 
Britain is *0792 ±*0047 ; and if we separate those rays 
which for a considerable portion of their length cross the 
sea from those which do not, the former give h — '0813 and 
the latter Tc~ 0753. These values are determined from 
high stations and long distances; when the distance is 
short, and the rays graze the ground, the amount of ref 1 ac- 
tion is extremely uncertain and variable. A case is noted 
in the Indian Survey where the zenith distance of a station 
10 5 miles off varied from a depression of 4' 52"'G at 4.30 
p m. to an elevation of 2' 24" ’0 at 10.50 p.m 

If h, h' be the heights above the level of the sea of two 
stations, 90° + 8, 90° + S' their mutual zenith distances 
(S being that observed at h), s their distance apart, the 
earth being regarded as a sphere of radius = a, then, with 
sufficient precision, 

If from a station wlioso height is h the horizon of the sea 
be observed to have a zenith distance 90° + 8, then the above 
formula gives for h the value 

■, a tan 2 5 

' H ’ 1 - 2/.; ‘ 

Suppose tho depression 8 to be n minutes, then h = 
1 •054ft 2 if tho ray be for tho greater part of its length cross- 
ing tho sea ; if otherwise, h = I ‘04.0m 2 . To take an example : 
tho mean of eight observations of the zenith distance of the 
sea horizon at the top of Ben Nevis is 91° 4' 48", or 8 = 
G4 8; the ray is pretty equally disposed over land and water, 
and hence h = l ’047ft 2 = 4396 feet. The actual height of 
the hill by spirit-levelling is 4406 feet, so that the error of 
tho height thus obtained is only 10 feet. 

Longitude. 

■ The determination of tho difference of longitude between 
two stations A and B resolves itself into the determination 
of tho local time at each of tho stations, and the compari- 
son by signals of the clocks at A and B. Whenever tele- 
graphic linos are available these comparisons are made by 
electro-telegraphy. A small and delicately-made apparatus 
introduced into tho mechanism of an astronomical clock or 
chronometer breaks or closes by the action of the clock a 
galvanic circuit every second In order to record the 
minutes as well as seconds, one second in each minute, 
namely that numbered 0 or 60, is omitted. The seconds are 
recorded on a chronograph, which consists of a cylinder re- 
volving uniformly at the rate of one revolution per minute 
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covered, with, white paper, on which a pen having a slow 
movement in the direction of the axis of the cylinder de- 
scribes a continuous spiral. This pen is deflected through 
the agency of an electromagnet eveiy second, and thus the 
seconds of the clock are recorded on the chronograph by 
offsets from the spiral curve An observer having his hand 
on a contact key in the same circuit can record m the same 
manner his observed times of transits of stars. The method 
of determination of difference of longitude is, therefore, 
virtually as follows. After the necessary observations for 
instrumental corrections, which are recorded only at the 
station of observation, the clock at A is put m connexion 
with the circuit so as to write on both chronographs, 
namely, that at A and that at B. Then the clock at B is 
made to write on both chronographs. It is cleai that by 
this double operation one can eliminate the effect of the 
small interval of time consumed in the transmission of sig- 
nals, for the difference of longitude obtained from the one 
chronograph will be in excess by as much as that obtained 
from the other will be m defect. The determination of the 
personal errors of the observers in this delicate operation 
is a matter of the greatest importance, as therein lies pro- 
bably the chief source of residual error. 


Since the article Figure of the Earth was mitten, consider- 
able additions to the data for the determination of the semiaxes of 
the earth have been obtained from India, viz , a new meridian aic 
of 20°, the southern point of which is at Mangaloie, together with 
seveial ares of longitude, the longest of which, between Bombay 
and Nizagapatam, extends over 10° 80'. The effect of the accession 
of these new measures is to altei the figure previously given to the 
following the seiniaxes of the spheroid best representing the large 
ares now available are 

a =20926202; e=20854895; c: a = 292’465 293'465 

This value of the major semiaxis exceeds that previously given by 
140 feet, whereas the new polar semiaxis is less than the old by 226 
teet. If we admit that the figure may possibly be an ellipsoid (not 
of revolution), then the investigation leads us, tlnough the solution 
of 51 equations, to these values of the semiaxes — 
a = 20926629, 

5=20925105, 

c=20854407 

The greater axis of the equator lies in longitude 8° 15' west of 
Greenwich, a meridian which passing tlnougli Boland and Portugal 
cuts off a poition of the noitli-west coinei of Afiica, and m the 
opposite hemisphere cuts oft the noith-east cornel of Asia The 
apparent ellipticity of the equatoi is much reduced by the addition 
of the new data, and it would not be light to put too much confi- 
dence in the ellipsoidal figme until many moie arcs of longitude 
shall have furnished the means of testing the theory more decisively 
than can be done at present. (See Philosophical Magazine, August 
1878.) (A. R. C ) 


GEOFFREY OF MONMOUTH (1110?-1154), one of 
the most famous of the Latin chroniclers, was bom at Mon- 
mouth early in the 12 th century. Very little is known of his 
life. He became archdeacon of the church in Monmouth, 
and in 1152 was elected bishop of St Asaph. He died in 
1154. Three works have been attubuted to him — the Chroni- 
cal sin Ilistoria Bntonum ; a metrical Life and Prophecies of 
Merlin ; and the Compendium Gaifredi de Corpore Chnsti 
et Sacramento Eucharistice, Of these the first only is 
genuine ; internal evidence is fatal to the claims of the 
second ; and the Compendium is known to be written by 
Geoffrey of Auxerre. The Ilistoria Britonum appeared in 
1147, and created a great sensation. Geoffrey professed 
that the work was a translation of a Breton work he had 
got from his friend Walter Calenius, archdeacon of Oxford. 
It is highly probable that the Breton work never existed. 
The plea of translation was a literary fiction exlromely 
common among writers in the Middle Ages, and was adopted 
to give a mysterious importance to the communications of 
the author and to deepen the interest of his readers. We 
may compare with this Sir Walter Scott’s professed quota- 
tions from “ Old Hays,” which he wrote as headings for 
chapters in his novels. If Geoffrey consulted a Breton 
book at all, it would probably be one of tko Arthurian 
romances then popular in Armorica. His history is a work 
of genius and imagination, in which tho story is told with 
a Defoe-like minuteness of detail very likely to impose on 
a credulous age. It is founded largely on the previous 
histories of Gildas and the so-called Nennius ; and many 
of the legends are taken direct from Virgil. Tho history 
of Merlin, as embodied in the Ilistoria , is found in Persian 
and Indian books, Geoffrey’s imagination may have boon 
greatly stimulated by local English legends, especially m 
the numerous stories he gives in support of Xus fanciful 
derivations of names of places. Whatever hints Geoffrey 
may have got from popular tales, and whatovor materials 
he may have accumulated in the course of his reading, the 
Ilistoria is to be thought of as largely his own creation 
and as forming a splendid poetical whole. Gooffroy, at all 
events, gave these stones their permanent place in litera- 
ture. Wo have sufficient evidence to prove that in Wales 
the work was considered purely fabulous. (See Ciraldus 
Camhrensis, ftinerarkm Cambria ! , lib, i., c. 5, and Cam- I 
Into Description c. vii.) And William of Newbury says 


“ that fabler (Geoffrey) with Ins fables shall be straightway 
spat out by us all.” Geoffrey’s Ilistoria was the basis of 
a host of other works. It was abridged by Alfred of 
Beverley (1150), and translated into Anglo-Norman verse, 
first by Geoffrey Gaunar (1154), and thou by Waco (1180), 
whose woik, Li Homans de Brut, contained a good doal of 
new mattor. Early in the 13th century was published 
Layamon’s Brut ; and in 1278 appeared Eobeit of 
Gloucester’s rhymed Chronicle of England. These two works, 
being written in English, would make tho legends popular 
with tho common people. The same influence continued 
to show itself in tho works of Roger of Wcndovor (1237), 
Matthew Paris (1259), Bartholomew Cotton (13002), 
Matthew of Westminster (1310), Peter Langtoft, Robert 
do Brunne, Ralph Higdon, John Harding, Roboit Eabyan 
(1512), Richard Grafton (1569), and Raphael Holinslicd 
(1580), who is especially important as tho immediate 
sourco of somo of Shakespeare’s dramas A largo part of 
the introduction of Milton’s History of England consists of 
Geoffrey’s legends, which are not acceptor! by him as his- 
torical. Tho stories, thus preserved and handed down, 
have had an enormous influence on literaburo gonorally, hut 
especially on English literature. They became familiar to 
tho Continental nations; and they oven appeared in Greek, 
and wore known to tho Arabs. With tho exception of tho 
translation of the Bible, probably no book has furnished so 
large ail amount of literary material to English writers. 
The germ of tho popular nursery talc, Jack the Giant-Killer , 
is to bo found in tho adventures of his Co ri nous, tho com- 
panion of Brutus, who settled in Cornwall, and had a 
dosperato fight with giants there. Cotiniagot, mio of those 
giants, is said to ho tho origin of Gog and Magog — two 
effigies formerly exhibited on tho Lord May in’s day in 
London, which aro referred to in several of tho English 
dramatists, and still have their well known representatives 
in tho Guildhall of tho city. Chancor gives Geoffrey a 
place in his “House of Fame,” whoro ho mentions “ Englyssli 
Gaunfrido” (Geoffrey) as being “bosye for to boro up Troyo.” 

Meanwhile tho Arthurian romances had assumed a uniqiio 
place in literature, Tho Arthur of later poetry is a grand 
ideal personage, seemingly unconnected with either space 
or time, and performing feats of extraordinary and super- 
human valour. The real Arthur- - if his historical existence 
is to bo conceded - was most probably a Cumbrian or 
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Stratliclyde Briton; and Geoffiey is responsible for the 
blunder of transferring him to South Wales So intimately 
is Geoffrey connected with Arthur’s celebrity, that he is 
often called Galfridus Arturus. Although the wondious 
cycle of Arthurian romances scarcely originated with 
Geoffiey, he made the existing legends radiant with poetic 
colouring. They thus became the common piopeity of 
Europe, and, after being modified by the trouveres in 
France, the minnesingers in Germany, and by such writers 
as Gannar, Wane, Mapes, Robert de Borron, Luces de 
Gast, and HffLie de Borron, they were converted into a 
magnificent prose poem by Sir Thomas Malory, in 1461 
Malory’s Movie Darthur, printed by Caxton in 1485, is as 
truly the epic of the English mind as the Iliad is the epic 
of the Greek mind. 

The first English tragedy, Gorboduc, or F err ex and 
Porrex (1565), which was written mainly by Sackville, is 
founded on the Historia Bntonum. John Higgins, in 
The Mirror for Magistrates (1587), borrows largely from 
the old legends. This woik was extremely popular in the 
Elizabethan period, and furnished dramatists with plots for 
their plays. Spenser’s Faerie Queene is saturated with the 
ancient myths , and, in his Arthur , the poet gives us a 
noble spiritual conception of the character. In the tenth 
canto of Book u. there is — 

£< A chronicle of Baton lcmgs, 

From Brut to Uthci’s rayne. 

Warner s lengthy poem entitled Albion's England (1586) 
is full of legendary British history. Drayton’s Polyolbion 
(1613) is largely made up of stories from Geoffrey, begin- 
ning with Britam-founding Brute. Geoffrey’s good faith 
and historic accuracy are warmly contended for by Drayton, 
in Song x of his work. 

In Shakespeare’s tune Geoffiey’s legends were still im- 
plicitly believed by bbe great mass of the people, and were 
appealed to as historical documents by so great a lawyer 
as Sir Edward Coke. They had also figuied largely in the 
disputes between the Edwards and Scotland. William 
Camden was the first to prove satisfactorily that the 
Historia was a romance Shakespeare’s King Lear was 
preceded by an earlier play enttbled The Chronicle History 
of King Lear and his Three Daughters, Gononll , Ragan, 
and Cordelia, as it hath been divers and sundry times lately 
acted Shakespeare’s immediate authority was Holinslied , 
hut the later chronicles, in so far as they were legendary, 
were derived from Geoffrey. The story of Cymbeline 
is auother illustration of the fascination these legends 
exercised over Shakespeare. An early play, ascribed by 
some to Shakespeare, on Locrine, Brutus’s eldest son, 
is a further example of how the dramatists ransacked 
Geoffrey’s stores. The Historia was a favourite book 
with Milton ; and he once thought of writing a long poem 
on King Arthur, whose qualities he would probably have 
idealized, as Spenser has done, hut with still greater moral 
grandeur. In addition to the evidence afforded by the in- 
troduction to his History of England, Milton shows iu 
many ways that he was profoundly indebted to early 
legendary history His exquisite conception of Sabrina, in 
Go Jims, is an instance of how the original legends were 
not only appropriated bat ennobled by many of our writers. 
In his Latin poems, too, there are some interesting passages 
pertinent to the subject. 

Dryden once intended to write an epic on Arthur’s ex- 
ploits ; and Pope planned an epic on Brutus. Mason’s 
Garactacus bears witness to Geoffrey’s charm for poetic minds. 
Wordsworth has embalmed the beautiful legend of Pious 
Elidure m his own magic verse In chapter xxxvi. of the 
Pickwick Papers Dickens gives what he calls “The 
True Legend of Prince Blaclud,” which is stamped through- 
out with the impress of the author’s peculiar genius, and 
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ht up with his sunny humour. Alexander Smith has a 
poem treating of Edwin of Deira, who figures towards the 
close of Geoffrey’s history. And Tennyson’s Idylls of the 
King furnish the most illustrious example of Geoffrey's 
influence; although the poet takes his stoiies, m the fiist 
instance, fiom Malory’s Morte Darthur. The influence the 
legends have had in causing other legends to spring up, 
and m creating a love for narrative, is simply incalculable. 
In this way Geoffrey was really, for Englishmen, the in- 
ventor of a new literary form, which is represented by the 
romances and novels of later times. 

There are seveial MSS of Geoffiey’s woik m the old Royal 
Library of the Bntish Museum, of which one foimerly belonging 
to Maigan Abbey is eonsnleied the best The titles of the various 
editions of Geoffrey are given m Wnght’s Biog Brit. Lit , m the 
volume devoted to the Anglo-Norman period, which also contains 
an excellent notice of Geoffiey The work compiled by Bale and 
Pits gives a mythical literaiy histoiy, conespondmg to Geoffiey’s 
mythical political histoiy Of the Life and Prophecies of Halm, 
falsely attributed to Geoffiey, 42 copies were punted for the 
Roxburghe Club in 1830 The Histona was tianslated into Eng- 
lish by Aaion Thompson (London, 1718) , and a levised edition was 
issued by Dr Giles (London, 1842), which is to be found m the 
volume entitled Six Old English Chronicles m Bohn’s Antiquarian 
Libraiy A discussion of Geoffiey’s literary influence is given m 
“Legends of Pre-Roman Bntam,” an aiticle in the Dublin Uni- 
versity Magazine for Apul 1876 The latest instance of the mteiest 
m Geoffiey is the publication of the iollov, mg woik — Der Munchcno 
Brut Gottfried von Monmouth m fianzus. Verson dcs zwulft.cn Jaln- 
hunderts, licrausgeg. von R Hofmann mid K Yollmoller, Halle, 1877, 

Foi further information about Geoffiey, consult Will ton’s English 
Poetry, Morley’s English Writers, Skene’s Pom Ancient Books of 
Wales, and a valuable paper on “ Geoffrey of Monmouth’s History 
of the Butons,” m the 1st vol. of Mr Thomas Wight's Essays on 
Archccological Subjects (London, 1861) (T. GI ) 

GEOFFRO Y SAINT-HILAIRE, Etienne (1772-1844), 
a celebrated French naturalist, was the son of Jean Gerard 
Geoffroy, procurator and magistrate of Etampes, Seme-et- 
Oise, where he was born, April 15, 1772. His early 
education was carefully superintended by bis mother and 
paternal grandmother, and when still a boy he had already 
become acquainted with the masteipieces of the literature 
of the ancients, and of the age of Louis XIY. Destined by 
his friends for the church, he entered, as an exhibitioner, 
the college of Navarre, in Paris, where he studied natural 
philosophy under Bnsson; and in 1788 he obtained one 
of the canonicates of the chapter of Sainte Croix at 
Etampes, and also a benefice. Science, however, offered to 
him a career more congenial to his tastes than that of am 
ecclesiastic, and, after some persuasion, he gained from his 
father permission to remain m Pans, and to attend the 
lectures at the College de France and the Jardin deB Plantes, 
on the condition that he should likewise read law. He 
accordingly took up his residence at Cardinal Lemome’s 
college, and there became the pupil and soon the esteemed 
associate of Brisson’s friend, Hauy, the eminent mineral- 
ogist, under whose guiding influence his passion for the 
natural sciences daily deepened. Having, before the close 
of the year 1790, taken the degree of bachelor in law, he 
became a student of medicine, but the lectures of Fourcroy 
at the Jardin des Plantes, and of Daubenlon at the College 
de France, and his favourite scientific pursuits gradually 
came to occupy his almost exclusive attention. His studies 
at Pans were at length suddenly interrupted, for, on the 
12th or 13th of August 1792, Hauy and the other profes- 
sors of Lemoine’s college, as also those of the college of 
Navarre, were arrested by the revolutionists as priests, and 
confined in the prison of St Firmin. Through Daubenton 
and other persons of distinction with whom he was 
acquainted, Geoffroy on the 14th August obtained an order 
for the release of Haiiy in the name of the Academy ; still 
the other professors of the two colleges, save Lhomond, 
who had been rescued by his pupil Tallien,. remained in 
confinement. ' Geoffroy, foreseeing their certain destruction 
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if they remained in tlic hands of the revolutionists, deter- 
mined if possible to secure their liberty by stratagem. By 
bribing one of the officials at St Firniin, and disguising 
himself as a commissioner of pi isons, lie gained admission 
to his friends, and entreated them to effect their escape by 
following him. All, howevei, dreading lest their deliver- 
ance should render the doom of their fellow-captives the 
m 01 e certain, refused the offer, and one priest only, who 
was unknown to Geoffioy, left the prison. Already on the 
night of the 2d of September the massacie of the pro- 
scribed had begun, when Geoffroy, yet intent on saving the 
life of Ms friends and teachers, repaired to St Firmin. At 
4 o’clock on the morning of the 3d Sept., after 8 horns* 
waiting, he by means of a ladder assisted the escape of 
twelve ecclesiastics, not of the number of Ms acquaintance, 
and then the approach of dawn and the discharge of a gun 
directed at him warned him, Ms chief purpose unaccom- 
plished, to return to his lodgings. Leaving Paris he retired 
to Etampes, where, in consequence of the anxieties of which 
he had lately been the prey, and the horrors which he had 
witnessed, he was for some time seriously ill. At the 
begi iinmg of the winter of 1792 he returned to his studies 
in Pans, and in March of the fallowing year Daubenton, 
through the interest of Bernaidin do Saint Pierre, procured 
him the office of sub-keeper and assistant demonstrator of 
the cabinet of natural history, vacant by the resignation 
of Lacdpedo. By a law passed June 10th, 1793, Geoffroy 
was appointed one of the twelve professors of the newly 
constituted museum of natural history, being assigned the 
chair of zoology In the same year he busied himself with 
the formation of a menagerie at that institution. On the 
Gth May 1794 commenced his opening course of lectures, 
and on December 1st he read to the society of natural 
history his first paper, on the subject of the Ayo-aye. It 
was m 1794, also, that through the introduction of Tessier 
he entered into correspondence with Georges Cuvier, to 
whom, after the perusal of some of Iris manuscripts, ho 
wrote : “ Venez jouer parnn nous le r61c de Lnind, d’un autre 
legislates de l’liistoire naturelle.” Shortlyaftor the appoint- 
ment of Cuvier as MertrucTs assistant (see vol. vi. p. 7 40), 
Geoffroy leceived him into his house. The two friends 
wroto together five memoirs on natural history, one of which, 
on the classification of mammals, puts forward the idea of 
the subordination of characters upon which Cuvier based 
Iris zoological system. It was m a paper entitled “ Histoire 
des Mains, ou singes do Madagascar,” written in 1795, that 
Geoffroy first gave expression to his views on “ the unity 
of organic composition,” the inlluonco of which is percep- 
tible in all his subsequent writings : naturo, lie obsorves, 
presents us with only one plan of construction, tho same m 
principle, but varied in its accessory parts. 

In 1798 Geoffroy was chosen a member of tho groat 
scientific expedition to Egypt. With Delile andLarroy, 
on the capitulation of Alexandria in August 1801, ho re- 
sisted tho claim made by the British genoral Hutchinson to 
tho collections of tho expedition, sending him word that, 
wore Ms demand persisted in, history would havo to record 
of him that he also had burnt a library in Alexandria. 
Early in January 1802 Geoffroy returned to Mb accustomed 
labours in Paris. He was elocted a membor of the academy 
of sciences of that city in September 1807. In March of 
the following year tho emperor, who had already recognized 
his national services by the award of the cross of the legion 
of honour, selected him to visit the musouniB of Portugal, 
for the purpose of procuring from them collections, and 
these, though in the face of considerable opposition from 
the British, he eventually was successful in retaining as a 
permanent possession for his country. In 1809, the year 
after his return to France, he was made professor of zoology 
of the faculty of sciences at Paris, and from that period he 
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devoted himself more exclusively than before to the study 
of anatomical philosophy. In 1815 he was elected political 
representative for his native town. Three years later he 
gave to the world the fiist part of his celebrated P/dlosojohie 
Anatomique, the second volume of which, 1 published m 1822, 
and memoirs subsequently written account for tho forma- 
tion of monstrosities on the principle of arrest of develop- 
ment, and of the attraction of similar parts. When, in 
1830, Geoffroy proceeded to apply to the mvertebrata lus 
views as to the unity of animal composition, he found a 
vigorous opponent m Georges Cuvier, and the discussion 
between them, continued up to the tune of the death of 
the latter, soon attracted the attention of the scientific 
throughout Europe. Geoffroy, a synthesist, contended, in 
accordance with his theory of unity of plan m organic com- 
position, that all animals are foiniccl of the same elements, 
m the same number, and with the same connexions homo- 
logous pails, however they differ in form and size, must 
remain associated in the same invariable ordei. With 
Goethe he held that there is in nature a law of compensation 
or balancing of growth, so that if one organ take on an 
excess of development, it is at the expense of some other 
part (rf. Darwin, Origin of /Species, 5th ed., p. 182), and ho 
maintained that, sinco nature takes no sudden leaps, even 
organs which are superfluous m any given species, if they 
have played an impoitant part in oilier species of the same 
family, are letained as rudiments, which testify to the pei- 
manence of the general plan of creation. It was his con- 
viction that, owing to the conditions of life, tho same fomiH 
had not been perpetuated since tho origm of all things, 
although it was not his belief that existing species are 
becoming modified (see Darwin, op. at., p. xvi.). Cuvier, 
who was an analytical obseivcr of facts, admitted only the 
prevalence of “laws of coexistence” or “ harmony ” m 
animal organs, and maintained the absolute invariability of 
species, which he declared had been created with a regard 
to tho circumstances iti which they wore placed, each organ 
contrived with a view to the function it {had to fulfil, thus 
putting, in Geoffroy’s consideration, the effect for tho cause. 
In July 1840 Geoffroy became blind, and some months 
later ho had a paralytic attack. From that time his 
strength gradually failed him. Ho resigned his chair at the 
muBouni in 1841, and on the 19th June 1841, at the ago 
of 72, lie died. 

Geoffroy wrote —Cululorpic tics Mimmifircn tin JMvst uni mtUmnt 
tVIhsloire, naturelle, 1813, not quilo completed, Philosophic outdo • 
mique, — t. J , Acs organon rcs/urctloircs, ISIS, & l n., Acs Plunsh no- 
sties hwmaincs, 1822, Agstlme den/oire tics Mttmmj't res <1, dcs 
Oiscaux, 1st pt , 1824; A 'uric Principe de l' Unit t ! tic ( 'oviposit ion 
ortjanique, 1828; Gtnm de VJlistoire. naturelle. tics Mo mm (fires, 
1829 ; I’nnciprs tic, Philosophic zoolotju/uc, 1830 ; I'ltudes jmnjrcssiiru 
d’un NaluraUsle , 1835; Ftagmcnts hiot/rapho/ues, 1832; Motions 
spilth Itiqucs, hisloriques , ct, physiohqitptes de Philosophic pn/iircl/c , 
1838; and oilier works; also part of the Description de V l'hpDitc pur 
la Commission dcs Sciences, 1821-30, and, with I*'. Cuvier, l list our 
' natiirdle dcs Manimiflrcs, 4 vuls. , 1820 42; besides veiy luunwoiis 
papers published in the shinnies tin Museum, 1 ho Ann. dm ,V<7. 
nut,., tlui Ihillclin phihmiuiujue, J,a Ih'nttlc. u/i/ptinwc, La Domic, 
philusopliitrue, , tho lien cncitclopctliquc , Jilt in. dc /’ Actttl. tics fietenecs, 
and elso, where, among the subjects of which .ivo the nimtinny of 
mitrsupiuK ruminants, iiud elect rind fishes, the vertobmto tliemy 
of tho skull, tin*, opereula of fishes, i erotology, paheoulology, and 
the influence of surrounding etmdiiiims in mollifying animal forms. 

.See Tic, Trtwnur, el Doctrine Sen nlifit/iw tl'fyhnne (icofli tip StwU-IJilmrc, 
par mm Jits Al hidorc (ftoffmi Kttou-Ilthnre, Furls ami htriiHtiurfc, IH (7, In 
I'liU-h ih ni>i>c'U<luU a list, ol licoflrey’s Murks, uml July, la Jltoo. Tnirentel/e , 
l.xvi, 1SS(». O'. II. II) 

GEOFFROY SAINT-IJILAIRE, Isidore (1805-01), 
a French zoologist, sou of tho preceding, was born at the 
Jurdin des Plantes, Paris, December 10, 1805. In his 
earlier years ho showed an aptitude for mathematics, but 
eventually ho devoted himself to the study of natural his- 
tory and of medicine, and in 1824 ho was appointed assist- 
ant naturalist to his father. Ou the occasion of his taking 
the degree of doctor of medicine, September 8, 1829, he 
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read a thesis entitled Propositions sur la monstruosite, con- 
sider^ chce Vliommc et les anunaux ■ and in 1832—37 was 
published his great teratological work, Histone generate et 
particulierc des anomalies de 1’ organisation chez I’homme et 
les animaiu, 3 vols. 8vo, with 20 plates. In 1829 he 
delivered for his father the second part of a course of 
lectures on ornithology, and during the three following 
yeais he taught zoology at the Athcnee, and teratology at 
the Ecolo pratique. He was elected a member of the 
academy of sciences at Paris on April 15, 1S33, was m 
1837 appointed to act as deputy for his father at the 
faculty of sciences m Paris, and in the following year 
was seut to Bordeaux to organize a similar faculty there 
He became successively inspector of the academy of Pans 
(1840), professor of the museum on the retirement of his 
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father, inspector general of the university (1844), a mem- 
bei of the royal council for public instruction (1845), and, 
on the death of Blamville, professor of zoology at the 
faculty of sciences (1850). In 1854 he founded the 
Acclimatization Society of Paris, of which he was piesident. 
He died at Paris, November 10, 1861. 

Besides the above-mentioned woiks, lie mote — Es&ais dc Zoologie 
gcneialc, 1841; Vic . . d’Pticnnc Gcopmj Saint-Eilauc, 1847 , 
Acelimatation ct Domestication dcs Ammaux utiles, 1849, 4tli ed , 
1861 , Ijdtres sur les substances ahmcntancs ct paiticuheumcnt sur 
la vianclc dc cheval, 1856, and Eistoirc natuicllc cjenemle dcs i egves 
otganiques, 3 vols., 1854-62, which was not completed, chap xx. 
of tome in. being unfinished He was the author also of vanous 
papers on zoology, compaiative anatomy, and palaeontology, pub- 
lished for the most pait in the Annales du Mus&imi , the Memoires 
dcs Savants changers, the Comptcs undue, and the Did. dcs Sciences 
mtuiellcs. 
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Introduction. 

EOGBAPHY is the science which describes the earth, 
the term being derived from two Greek words yrj, the 
earth, and ypdcjim, to write. By means of geography the 
surface of the earth is delineated and described, boundaries 
are defined, areas are exactly measured, and the relative 
positions of places are determined. Geography thus em- 
braces a wide range of subjects, and it has been found 
necessary to divide its study into several distinct sections. 

I. Comparative Geography traces the history of discovery, 
and records the changes which have taken place in land and 
sea in historic times. 

II. Mathematical Geography explains the figure, magni- 
tude, and motion of the earth, teaches how to determine 
the positions of places on its surface, aud shows how the 
whole or any portion of the earth may, on the principles of 
projection, be delineated on a map or chart 

III Physical Geography is the descuption of the actual 
state of the earth’s surface in its three great divisions — land, 
sea, and air. 

IV. Political Geography describes the earth as divided 
into countries, occupied by various nations, and improved 
by human art and industry. 

The following article is limited to a viow of the progress 
of geographical discovery, an explanation of tho principles 
of mathematical geography, and a synopsis of physical 
geography. For details relating to political geography the 
reader must consult the descriptive articles under their 
particular headings. 

I. View or tub Progress or Geographical Discovery. 

Four main causes have led to geographical discovery and 
exploration, namely, commercial intercourse between dif- 
ferent countries, the operations of war, pilgrimages and 
missionary zeal, and in later times tho pursuit of knowledge 
for its own sake, which is the highest of all motives. 

Tho Phoenicians are the earliest commercial people of 
whoso discoveries wo have any correct accounts. They first 
explored the shores of the Mediterranean, and eventually 
extended their voyages through the Straits of Gibraltar, and 
visited the western shores of Spam and Africa, planting 
Colonies and opening wider Holds for their commerce by 
instructing tho natives in their arts and improvements. 
They also monopolized the trade with India ; and their chief 
emporium, the rich city of Tyre, was the centre whence the 
products of the East and W est were distributed. The trade 
of the West was brought from the port called Tarshish in 
Scripture, which is probably identical with Carthage, where 
the ships arrived from Spain, Africa, and distant Britain, 
Concerning the far eastern land reached by the Phoenicians, 


called Oplnr in Scripture, there has been much dispute. 

The voyage to Ophir, we are told, occupied three years 
thither and homeward, and the cargo consisted of gold, 
ivory, apes, peacocks, and “ algum” wood (1 Kings ix. 2G, 
and x. 11). The following reasons lead to the conclusion 
that Ophir was the Malabar coast of India. In the Hebrew 
the word for apes is Jcoph (without any etymology in Semitic 
tongues), in Sanskrit hafi. Ivory in Hebrew is shen-habbm \ 
in Sanskrit ibha is an elephant. Peacocks is in Hebrew 
iolh-im from toga, the name still used on the Malabar coast, 
derived from the Sanskrit. Algum wood, or almug, is 
corrupted from valgu (ka), sandal wood from Malabar. 

Thus the Phoenicians were the first great carriers of the 
ancient world, extending their commercial operations from 
their central mart of Tyro on the Syrian coast to the tin- 
yielding isles of the Cassitcndes m the far west, and to the 
ports of India in the east. 

The great Phoenician colony of Carthage retained m full Carthag 
vigour the commercial spirit of the parent state. The 
Carthaginians traded on the coasts of Spain and Gaul, and 
extended their discoveries southwards along the coast of 
Africa, and to the Fortunate Islands, now known as the 
Canaries. Herodotus relates how the Phoenicians, setting 
sail from the Tied Sea, made their way to the south, and 
when autumn approached they drew their vessels to land, 
sowed a crop, and waited till it was grown, when they 
reaped it and again put to sea, Having spent two years m 
this manner, in the third year they reached the pillars of 
Hercules and returned to Egypt. But the most celebrated 
voyage of antiquity, undertaken for the purpose of discovery, 
was the expedition under Hanno, fitted out by the senate 
of Carthage with the view of attempting the complete 
Survey of the western coast of Africa. Hanno is said, in 
the Periplus Hannonis, to have set sail with a fleet of CO 
vessels, and the extent of his voyage has been variously 
estimated as reaching to the river Nun, to a little beyond 
Sierra Leone, and even as far as the Gulf of Benin. 
Another famous navigator, who sailed from the Carthaginian 
colony of Massiha (Marseilles) m about 320 b,o, was 
Pytheas. He steered northwards along the coasts of Spam 
and Gaul, sailed round the island of Albion, and stretching 
still further to the north, he discovered an island known to 
the ancients as Ultima Thule , which may possibly have been 
the Shetland Isles. 

The conquests of Alexander the Great, by making known Alexan- 
the vast empire of Persia, materially enlarged the bounds jjf 
of geographical knowledge. Although the course of his L,rrea ‘ 
expedition was mainly by land, the mind of the conqueror 
was also intent on commerce and maritime discovery. In 
327 b.c. Alexander led an army of Greeks down the valley 
of the Oabul river into the Punjab, and his expedition 
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resulted in a voyage of discovery from the mouth of the 
Indus to that of the Tigris, and in opening direct inter- 
course between Grecian and Hindu civilization The 
Greeks who accompanied Alexander were accurate ob- 
servers, and described the towns and villages, the products 
and the asp'ect of the country, with care. The con- 
queror resolved to return through Gedrosia (the modern 
Baluchistan), but he also intended to open the trade 
by sea between Europe and India, and his general 
Nearchus, a native of Crete, volunteered to lead this famous 
voyage of discovery. His fleet consisted of 30 galleys con- 
taining 2000 men. On October 2, 326 B.o,, the fleet of 
Nearchus left the Indus, and the anchorages each night are 
carefully recorded. On the 17th of December Cape Jask 
was doubled and the fleet entered the Persian Gulf, and on 
the 9 th of February it was at the mouth of the Kanin. 
Nearchus rejoined Alexander at Susa, and the conqueror 
himself embarked m the fleet and ascended the Tigris to 
Opis, above Baghdad. He then ordered his successful 
admiral to prepare another expedition for the circumnaviga- 
tion of Arabia; but unfoitunately the great conqueror died 
at Babylon m 324 b.c,, and the fleet was dispersed. 

The dynasties founded by Alexander’s generals, Seleucus, 
Antiochus, and Ptolemy, encouraged the same spirit of 
enterprise which their master had so carefully fostered, and 
extended geographical knowledge in several directions. 
Seleucus Nicator established the Greco-Bactrian empire, and 
continued the intercourse with India. The most authentic 
infonnation respecting the Gangetic valley was supplied by 
Megasthenes, an ambassador sent by Seleucus, who reached 
the remote city of Patali-putra, the modern Patna, on the 
Ganges. 

Hole m- The Ptolemies of Egypt showed equal anxiety to extend 

lcs - the bounds of geographical knowledge. Ptolemy Euergetes 
sent an expedition which discovered Abyssinia, and fitted 
out a fleet under Eudoxus to exploie the Arabian Sea. 
After two successful voyages, Eudoxus left the Egyptian 
service, and proceeded to Cadiz with the object of fitting 
out an expedition for the purpose of African discovery; and 
we learn from Strabo that the veteran explorer made at 
least two voyages southward along the coast of Africa. The 
Ptolemies sent fleets annually fiom their Bed Sea ports of 
Berenice and Myos Hormus to Ai abia, as well as to ports 
oil the coasts of Africa and India. 

Romans The Romans did not encourage navigation and commerce 
with the same ardour as their predecessors ; still the luxury 
of Rome, which gave rise to demands for the varied pro- 
ducts of all the countries of the known world, led to an 
active trade both by ships and caravans. But it was the 
mditary genius of Rome, and the ambition for universal 
empire, which led not only to the discovery but also to the 
survey of nearly all Europo, and of large tracts in Asia and 
Africa. Every new war produced a new survey and 
itinerary of the countries which were conquered. In the 
height of their power the Romans had surveyed and ex- 
plored all the coasts of the Mediterranean, Italy, Greece, the 
Balkan peninsula, Spain, Gaul, western Germany, and 
Britain ; but the eastern parts of Germany, Denmark, 
Sweden, and Russia were still unknown regions. In Africa 
their empiie included Egypt, Carthage, Numidia, and 
Mauritania. In Asia they held Asia Minor and Syria, had 
sent expeditions into Arabia, and were acquainted with the 
more distant countries formerly overrun by Alexander, 
namely, Persia, Scythia, Bactria, and India. Roman inter- 
course with India especially led to the extension of geo- 
graphical knowledge. 

The first Roman who undertook a journey to India was 
solely influenced by the desire to acquire a knowledge of 
the people and their doctrines. This was Apollonius, a 
resident at Antioch, who set out towards the close of the 


first half century of our era. He and his attendants, 

Damis and Philostratus, reached the Indus, and journeying 
across the Punjab, came to a bronze pillar with the inscrip- 
tion “Here Alexander halted”; but it is doubtful whether 
the party advanced as far the Ganges. It was, however, in 
the reigns of Severus and his immediate successois that 
Roman intercourse with India was at its height. 

In all time, while warriors and explorers extended the Attempts 
area of geographical knowledge, there have been students at system 
who have striven to systematize and put into due form the atmil 8 
accumulated information. From the first it was perceived 
that a knowledge of localities could not be attained without 
some notion of their relative positions, and their distances 
from each other. Consequently the attempts to establish 
fixed principles on which the surface of the earth, or any 
portion of it, could he delineated, were almost coeval with 
the earliest voyages of discovery. 

The first attempt made to determine the position of places 
appears to have depended on the division of the earth into 
“climates,” distinguished by the species of animals and plants 
produced in each. This method, however, was soon aban- 
doned for another, which consisted m observing at places 
the length of the longest and shortest days by means of a 
“gnomon.” An upright pillar of a known height being 
erected on a level pavement, by observing the lengths of the 
mendian shadows the progress of the sun from tropic to 
tropic was traced The most ancient observation with the 
gnomon is that of Pytheas, m the days of Alexander the 
Great, who observed at the summer solstice at Massilia that 
the length of the meridian shadow was to the height of the 
gnomon as 213£ to 600, an observation which makes the 
meridian altitude of the sun at Marseilles on that day 70° 

27'. The merit of the invention of the gnomon in Greece 
is ascribed to the astronomical school of Miletus ; but thcro 
is reason to beheve that this method of observation was 
invented in Egypt, and that Thales carried llto laiowlodge 
of it into Greece. This was the first step towards connect- 
ing geography with astronomy; and little further advance 
was made until the establishment of the famous astrono- 
mical school of Alexandria. 

Eratosthenes (276-196 b.c.) was the first wdio reduced Emlo- 
geography to a regular system, and laid its foundations on 
clear and solid principles. Under the patiouage of tho 
Ptolemies he had access to all the materials collected by 
Alexander and his generals. The doctrine of the sphericity 
of the earth had by this time been adopted, and the aim of 
his labours was to delineate, in conformity with this prin- 
ciple, the known parts of the earth’s surface. Founding liis 
system on the use of the gnomon, he supposed a lino to be 
traced through certain places, m all of which the longest 
day was known to he exactly of the same length. Such a 
line would evidently he a parall el to the equator. This first 
parallel passed through Rhodes, and was over afterwards 
adopted as the basis of ancient maps. Eratosthenes con- 
tinued his work by tracing other parallels at certain intervals 
from the first, one through Alexandria, another through 
Syene, a third through Meroe. He also traced, at right 
angles to these, a meridian passing through Rhodes and 
Alexandria, southwards to Syene and Meroe. As the pro- 
gress which he thus made towards the completion of what 
he had so skilfully conceived naturally tended to enlarge his 
ideas concerning geographical science, he attempted next 
to determine the circumference of the globe by the actual 
measurement of a segment of one of its great circles, 
Posidonius made another measurement of an arc of the Posi- 
meridian between Rhodes and Alexandria about 170 years tloluus ' 
afterwards ; but the amount of error in the calculations of 
Eratosthenes and Posidonius iB uncertain, for want of a 
knowledge of the true length of the stadium in which their 
results are expressed. The ancients made their first meri- 
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dian at the saeiecl promontory of Iberia, and then* longitu- 
dinal error increased rapidly as they advanced eastwaids. 
This is no doubt due to their longitudes being based en- 
tirely on distances calculated in the itineraries of tiavellers. 
Such data of course produced very great distortions m the 
repiesentations given of the countues on the surface of the 
globe. 

Hrouar- The improvements mtioduced by Eratosthenes were per- 
caus. fected m principle by Hipparchus, who flouiished from. 160 
to 135 b.o. Ho was the first astronomei who undertook 
the arduous task of making a catalogue of the stars and 
fixiug their relative positions His object was to transmit 
to posterity a knowledge of the state of the heavens at the 
period of lus observations. The extremities of the imagi- 
nary axis round which the heavens perform their diurnal 
revolutions suggest two fixed points by which the position 
of the great circle of the celestial sphere, called the celestial 
equator, is determined. If a great circle be supposed to 
pass through these points and any star, the position of the 
star will he ascei tamed if we measure m degrees and parts 
oE a degree the arc of the meridian circle intercepted be- 
tween th' star and the equator, aud also the arc of the 
equator intercepted between a given point in it aud the 
meridian circle passing through the star. Upon this prin- 
ciple Hipparchus anangecl the stars accoiding to tbeir 
places m the heavens j and the gieat improvement which 
lie introduced into googiaphy consisted in this, that he 
applied to the determining of the position of any point on 
the surface of the earth the same rule which he had intro- 
duced in the arrangement of the constellations Thus he 
furnished the means of ascertaining the lelative positions of 
places with far greater accuracy than could he obtained from 
itinerary measurements. He made a considerable number 
of observations for latitude, aud pointed out how longitudes 
might be determined by observing the eclipses of the sun 
aud moon 

Ptolem} The most ancient maps that have reached modem tunes 
are those which illustrate Ptolemy’s geography, but an earlier 
map made for Austagoras, king of Miletus (500 no), is 
minutely described by Herodotus. Ptolemy composed his 
system of geography in the reign of Antoninus Pius, about 
150 a. i). His materials consisted of all the itineraries 
prepared by the Homans, proportions of the height of the 
gnomon and its shadow at the time of the equinoxes and 
solstices taken bydilibrent astronomers, calculations founded 
on the length of the longest days, and various reports of 
travellers and navigators. Ptolemy undertook the task of 
comparing and i educing this mass of crude material into 
one system, following the principles laid down by Hippar- 
chus, but wlucli had been neglected during the two centuries 
and a half since his time, evou by such men as Strabo and 
Pliny. In Ptolemy’s work we find for tho first time the 
mathematical principle of tho construction of maps, as well 
as of several projections of tho sphere. 

The errors of Ptolomy aroso from defective information, 
and tho want in many instances, and especially as regards 
tho remote parts of the thou known world, of astronomical 
observations. He adopted the measure of a degree at 500 
stadia ; and the latitudes along the chief parallel of Rhodes, 
as first laid down by Eratosthenes, are tolerably correct. 
Hut the elomonts for determining the longitudes were still 
derived from itineraries, and errors in latitude accumulated 
to the north and south of the central parallel. 

Strabo Although Ptolomy was the first scientific geographer 
whose work lias come down to us iu a complete form, the 
earlier labours of Strabo, who lived ia the reigns of Augustus 
and Tiberius, are of equal value, and wo fortunately possess 
rimy, the whole of his 17 books. Pliny also devoted two books 
of his extensive work to geography ; and the scattered 
geographical notices of other ancient writers were collected 
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into one work of four volumes by Hudson, and published 
between I69S and 1712, with notes by Dodwell. From the 
days of Ptolemy to the levival of letters m Europe, little 
was done towaids the scientific improvement of geographical 
science, though military and commercial enterprise led to a 
great extension ot knowlege of the earth’s surface 

After the dissolution of the Roman empne, Constan- 
tinople became the last lefuge of aits, taste, and elegance ; 
while Alexandria continued to be the emporium whence 
were mipoited the commodities of the East. The em 
peror Justinian sent two Nestonau monks to China, who 
returned with eggs of the silkworm concealed in a hollow 
cane, and thus silk manufactures weie established in the 
Peloponnesus and the Greek Islands. It was also in the 
reign of Justinian that Cosmas Indicopleustes, an Egyptian Co snnu 
mei chant, made several voyages, and afterwaids composed 
his Topograpkiu Christiana, containing a particular descrip- 
tion of India. The gieat outburst of Mahometan conquest 
was followed by an Arabian civilization, having its centies 
at Cordova and Baghdad, in connexion with which geo- 
graphy again received a shaie of attention. 

From the 9th to the 13thcentuiv intelligent Mahometan Maliomc- 
tiavellers wrote accouuts of what they had seen and heard tan tir- 
in distant lands, which have been handed down bo us , ve ' lei ‘ > ‘ 
while the caliphs of Baghdad encouraged the study of 
geographical science. 

The caliph Al-Mamun, the worthy sou and successor of 
Hkun er-Rashid, caused an Arabic version of Ptolemy’s 
great astronomical work (StWaAs yueytirrij) to be made, 
which is known as the Almagest, the word being nothing 
more than the Greek /xey/err?/ with the Arabic article a l 
prefixed. The geography of Ptolemy is also constantly- 
referred to by Arab writers The learned men under 
Al-Mamiin began to apply themselves to astronomy in 813 
a.b , following the system of Ptolemy; and the first obser- 
vations that are properly their own were made by El-EAthany 
iu Mesopotamia, of the vernal and autumnal equinoxes, in 
882 A.D. The Arab astronomers also measured a degree 
on the plains of Mesopotamia, and Ibn Yunus observed 
three eclipses at Caiio The caliph’s librarian, Abu Jafar 
Muhammad Ben Musa, wrote a geographical woik, now 
unfortunately lost, entitled Ham el Am (“ A Description of 
the World”), which is often, referred to by subsequent 
waters as having been composed on the model of that of 
Ptolemy. 

The earliest Arabian traveller whose observations have 
come down to us is the merchant Sulaiman, who embarked 
in tho Persian Gulf and made several voyages to India ancl 
China, in the middle of the 9 th century. Sulaiman’s infor- 
mation was supplemented by that collected by another 
writer named Abu Zaid ; and, so far as India is concerned, 
this work is the most important that we possess before tbe 
grand epoch of the discoveries of Marco Polo Next to 
Sulaiman followed the voyages of Suidbad the Sailor, whose 
narrative, though inserted in the Arabian Nights, also forms 
a distinct and separate work, which was translated into 
French by M Dangles in 181 4. Baron Walckenaer ascribes 
to the voyages of Sindbad a date about coincident with 
those of Sulaiman. Ibn Khurdadra, a fire-worshipper con- 
verted to Islam, who died m 912 a.d., also wrote an account 
of India. Al Masudi, a great traveller who knew all the 
countries between Spam and China, described the plains, 
mountains, and seas, the dynasties and peoples, in his 
MurUju-l Zahcib (“ Meadows of Gold ”)■ He died in 956. 

His contemporaries were Al Istakhri, who travelled through 
all the Mahometan countries, and wrote his Booh of Climates 
in 950, and Ibn Haukal, whose Bool of Hoads and King- 
doms was written m 97 6. Al Idrisi was born afc Ceuta, and 
after travelling far and wide, settled in Sicily, where he was 
induced by Roger IL, the Norman king, to write his book 
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on geography, the full title of which is The Delight of 
those who seek to wander through the Regions of the World. 
finally AI Kazwini, who was a compiler from the works of 
Istakhri and Ibn Haukal m about 1263, brings us down to 
the times when the Italian explorers began to make known 
the vast realms of Asia to the people of Europe. 

VIongol The Mongol and Turkish dynasties, which succeeded each 
rabies, other after the fall of the Arabian caliphs, also produced 
rulers who encouraged geographical science. Philosophers 
assembled at the court of Hulaku Khan (1253-1264) at 
Maraghah in the north of Persia; and his friend NMru-’d- 
Din was the most famous astronomer of the age. He con- 
structed the tables known as the Tables of the Ilkhany, 
which corrected some important errors in the former mode 
of adjusting the commencement of the new year. Nearly 
two centuries later, in 1446, Ulugh Begh, of the house of 
Timur, succeeded to the throne of Samarkand, and under 
his auspices the famous tables called “ ZLj Ulugh Begh ” 
were composed. They continued to be authorities for long 
afterwards, and even Kinneir, in determining the latitudes 
of places in Persia, often quotes the tables of Ulugh Begh. 
North- The Northmen of Denmark and Norway, who were the 
men.; terror of all the coasts of Europe, and who established 
themselves m England and Ireland, iu Prance and Sicily, 
were also great promoters of geographical discovery during 
the darkest period of the Middle Ages. The Northmen 
were far from being always vikings, bent only on rapine 
and plunder. They were very often peaceful merchants. 
King Alfred sent Ulfsten and the Norwegian Ottar on 
voyages of discovery towards the White Sea, and the 
Scandinavian merchants brought the pioducts of India to 
England and Ireland. From the 8th to the 11th century 
a commercial route from India passed through IChansm and 
Novgorod to the Baltic, and immense quantities of Arabian 
coins have been found in Sweden, and particularly in the 
island of Gothland, which are preserved at Stockholm. 
Five-sixths of them were from the mints of the Samanian 
dynasty, which reigned in Khurasan and Transoxiana from 
about 900 to 1000 a.d. It was the trade withthe East 
that originally give importance to the city of Yisby m 
Gothland. 

In the end of the 9fch century Iceland was colonized from 
Norway ; and in 985 the intrepid viking Erik, surnamed 
the Bed, discovered Greenland, and induced some of his 
Icelandic countrymen to settle on its inhospitable shores, 
In 986 young Bjorni, son of one of Erik’s comrades, sailed 
from Iceland to join his father in Greenland, but shaped Ms 
courso too far to the south, and was the discoverer of 
larly America. Ho sailed along the coasts of Connecticut, 
licnv- Massachusetts, and Nova Scotia, before he eventually found 
ufsnfa 011 Greenland coast whoro Ins father dwolt. 

' Then Loif, the son of Erik, bought the ship from young 
Bjorni and made another voyage of discovery, and once 
more the coast of America was visited. Other expeditions 
were undertaken by Ms two brothers, intercourse was kept 
up between Greenland and Norway, and the saga of Thor- 
finn tells us of other voyages to America. The last that 
was heard of the Norwegian colonies in Greenland was in 
a brief of Pope Nicolas V. in 1448, whoro it is stated that, 
30 years before, the settlements had been destroyed by tho 
attacks of savages. Two noble Venetians, Nicolo and 
Antonio Zeno, who were in the service of the prince of tho 
Faroe Islands in the end of the 13th century, recorded 
their observations respecting the Norse colonies. Antonio 
actually went to Greenland, and hoard of tho visits of 
fishermen to two parts of North America called Estotiland 
and Drogeo. 

a* At length the long period of barbarism which accompanied 
* es ‘ and followed the fall of the Roman empire drew to a closo 
in Europe. The crusades had a very favourable infiuonco 


on the intellectual state of the Western nations. Interest- 
ing regions, known only by the scant reports of pilgrims, 
were made the objects of attention and research; while 
religous zeal, and the hope of gain, combined with motives 
of mere curiosity, induced several persons to travel by land 
into remote regions of the East, far beyond the countries to 
which the operations of the crusaders extended. Among 
these was Benjamin of Tudela, who set out from Spain m 
1160, travelled by land to Constantinople, and having 
visited India and some of the eastern islands, returned to 
Europe by way of Egypt after an absence of 13 years. 

Christian missionary zeal was another motive for explora- Francis 
tion. John of Plano Carpini in Perugia, a Franciscan osm m is 
monk, was the head of one of the missions despatched by Monanei 
Pope Innocent to call the chief and people of the Tatars 
to a better mind. He reached the headquarters of Batu, 
on the Volga, in February 1246 ; and, after some stay, 
went on to the camp of the gieat khan near Karakorum, 
and returned safely in the autumn of 1247, A few yeais 
afterwards, a Fleming named Rubruquis was sent by St 
Louis on a mission to the Tatar chiefs, and wrote a very 
interesting narrative He entered the Black Sea in May 
1253, visited Batu and the court of tho great khan Mangu 
near Karakorum, and got back to Antioch about the end 
of June 1255 Rubruquis had the merit of being the first 
modem traveller who gave a correct account of the Caspian 
Sea, He ascertained that it had no outlet. At nearly the 
same time Hay ton, king of Armenia, made a journey to 
Karakorum in 1254, by a route far to the north of that 
followed by Carpini and Rubruquis. IPs was treated with 
honour and hospitality, and leturned by way of Otrar, 
Samarkand, and Tabriz, to his own territory. The curious 
narrative of King Hayton was translated by Klapioth. 

While the republics of Italy, and abovo all the state of Marco 
Venice, wero engagod in distributing the jewels, tho spicos, Polo, 
and the fine cloths of India over the Western world, it was 
impossible that motives of curiosity, as well as a dosiro of 
commercial advantage, should not be awakened to such a 
degree as to impel some to bravo all the obstacles and 
dangers to be encountered in visiting those remote countries. 

Among those were Nicolo and Maffeo Polo, two brothers 
who tradod with the East and visited Tatary. Tho recital 
of their travels fired tho youthful imagination of young 
Marco Polo, the son of Nicolo, and he sot out for the court 
of Kublai Khan, with Ms father and uncle, in 1265. After 
a journey of three years and a half they reached You-lang, 
near the spot where Peking now stands, and young Marco 
was enrolled among the attendants of honour of tho Grand 
Khan. During the sevontoen years that he remained in this 
service, Marco Polo was employed on important missions ; 
and besides what he learnt from his own observation, ho 
collected from others much information concerning countries 
which ho did not visit. He rotnrnecl to Europe possessed 
of a vast store of knowledge respecting the eastern parts of 
tho world, and, being afterwards made a prisoner by tho 
Genoose, ho dictated the narrative of his travels during his 
captivity. Tho work of Marco Polo is tho most valuable 
narrative of travels that appeared during the Middle Ages, 
and its latest and ablest editor truly says, <( All other 
travellers of that time are but stars of a low magnitude 
beside tho full orb of Marco Polo.” 

Still these minor orbs continued to do useful geographical 
work, while striving to spread tho truths of the Gospel 
Among them were John of Monte Corvino, a Franciscan 
monk, Andrew of Perugia, John Marigmoli, and Friar 
Jordanus, who visited tho weBfc coast of India, and abovo 
all Friar Odoric of Pordenono. Odoric set out on his 
travols in about 1318, and was in western India and 
northern China between 1321 and 1328, dying in 1331. 

He wont by Constantinople to Trcbizond, thence through 
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Persia to Ormuz, where he embarked for Tana in Salsette. 
He then went to Malabar, Sumatra, and Java, and by the 
ports of China to Cambalue or Peking, where he re ma.in p.r1 
for three years Turning westward he journeyed by Shensi 
into Tibet, and was the first European to visLt Lassa. His 
homeward journey led him by Cabul and Khorasan to 
Tabtiz, and thence to V emce. His companion was an Irish- 
man named Friar James. 1 

Ibn Batuta, the great Arab traveller, is separated by a 
wide space of time from his countrymen already mentioned, 
and he finds his proper place in a chronological notice after 
the days of Marco Polo — for he was not bom at Tangier 
until 1304 He began his wanderings m 1325, his career 
thus coinciding in time with that of Sii John Mandeville 
(1322-1356), but the Moor was more trustworthy than the 
Englishman. Ibn Batuta went by land from Tangier to 
Cairo, then visiting Syria, and performing the pilgrimages 
to Medina and Mecca. After exploring Persia, and again 
residing for some time at Mecca, he made a voyage down 
the Bed Sea to Yemen, and travelled through that country 
to iLden, which remarkable place he correctly describes. 
Thence he visited the African coast, touching at Momboas 
and Qmloa, and then sailed acioss to Ormuz and the Persian 
Gulf. He crossed Arabia from Bahreyn to Jiddah, traversed 
the Bed Sea and the desert to Syene, and descended the 
Nile to Cairo. After this he revisited Syria and Asia 
Minor, crossed the Black Sea to Caffa, and proceeded to the 
camp of the khan of Kipchak at the foot of the Caucasus 
Ibu Batuta crossed the desert from Astrakhan to Bokhara, 
and went over the Hindu Kush to Cabul, reaching the 
Indus somewhere below Larkhana, in 1333 He gives an 
interesting account of Muhammad Tughluk, then ruler 
of Delhi, in whose service the great traveller remained for 
about eight yeais. He was sent on an embassy to China 
in 1342, travelling by laud from Delhi to the seaport; 
whence the ambassadors sailed down the west coast of India 
to Calicut, and then visited the Maidive Islands and Ceylon. 
He made a voyage through the Islands to China, and on 
his return he proceeded from Malabar to Baghdad and 
Damascus, where lie got his first news from home and 
heard of his father’s death. Finally be readied Fez, the 
capital of his native country, in November 1349, after an 
absence of tweuty-four years, and came to the conclusion that 
there was no place like home. After a journey into Spain, he 
set out for Central Africa in 1352, and reached Timbuctoo 
and the Niger, returning to Fez m 1353. He had travelled 
over a length of at least 75,000 English miles. His narra- 
tive was committed to writing from his dictation, by order 
of the sultan of Fez, and the work was completed m 
December 1355. Ibn Batata died at the age of seventy- 
three, in the year 1377. His whole work was carefully 
edited in the original, with a translation into French under 
the auspices of the Asiatic Society of Paris, and published 
in 1858. Colonel Yule has gireu us an English version of 
the portion relating to China. 

Ibn Batuta was certainly the greatest of Arab travellers, 
and soon after his death in the kingdom of Fez, the opposite 
realm of Spain began to send forth explorers to distant 
lands. The peaceful reign of Henry III. of Castile is 
famous for the attempts of that prince to extend the diplo- 
matic relations of Spain to the remotest parts of the earth. 
Mariana tell3 us that he sent embassies to the princes of 
Christendom and to the Moors In 1403 the Spanish king 
sent a knight of Madrid, named Buy Gonzalez de Clavijo, 
to the court of the mighty Timur, at Samarkand. He re- 


1 Sir Jolm Mandeville copied largely from Odoric, and the substance 
of Ms travels to the Indies and Catliay is entirely stolen from the 
Italian traveller, though amplified with fables from Pliny and. other 
ancients, as well as from Ins own imagination. See Colonel Yule m 
his account of Odoric ( CHbay nM the Way Thither , i p. 27). 
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turned in 1406, and died soon after, but not before he 
had written a most valuable and interesting narrative of his 
travels from Constantinople through Persia and Khorasan 
to the Oxus, and thence by the Iron Gates to Samarkand. 

Several Italians continued to make important journeys hi Italian 
the East during the 15th century. Among them was tiavellen 
Nicolo Conti, who passed through Persia, sailed along the 
coast of Malabar, visited Sumatra, Java, and the south of 
China, returned by the Bed Sea, and got home to Venice 
in 1444, after an absence of twenty-five years. He related 
his adventures to Poggio Bracciolim, secretary to Pope 
Eugemus IY. ; and the narrative contains much interesting 
information. Towards the end of the same centuiy, the 
Venetians sent several embassies to Uzun Hassan, the ruler 
of Persia, and to Shah Ismail, his successor; and the narra- 
tives of the envoys furnish some new geographical informa- 
tion. The first of these was Catermo Zeno, who induced 
Uzun Hassan to make war on the Turks in 1472 ; and he 
was followed by Josafat Barbaro and Ambrogio Oontarini. 
Another Venetian traveller of this period, whose narrative 
has been preserved, was Giovan Maria Angiolello. He 
was in the service of the Turks, and was present iu 
their campaign against the Persians. One of the most 
remarkable of the Italian travellers was Ludovico di 
Varthema, whose insatiable desire to see foreign countries 
induced him to leave his native land m the year 1502. 

He went to Egypt and Syria, and for the sake of visiting 
the holy cities became a Mahometan. After many ex- 
traordinary adventures he got on board a ship at Aden. 
Vaithema is the first European who gave an account of 
the interior of Yemen. He afterwards visited and described 
many places in Persia, India, and the Eastern Archipelago, 
returning to Europe in a Portuguese ship after an absence 
of five years. 

In mentioning Yarthema we have anticipated events ; but Manner 
in the 15th century the time was approaching when the compass 
discovery of the Cape of Good Hope was almost indefinitely 
to widen the scope of geographical enterpuse. The great 
event was preceded by the discovery of the polarity of the 
magnetic needle, and the consequent construction of the 
mariner’s compass. This most important discovery appears 
to have been made in China, and it is uncertain when the 
compass was Hist used by Western nations. Its introduc- 
tion has been attributed to Flavio Gioia, a citizen of Amalfi, 
in the kingdom of Naples, about the year 1307. Encour- 
aged by the possession of this sure guide, by which at all 
times and in all places he could with certainty steer his 
course, the navigator gradually abandoned the method of 
sailing along the shore, and boldly committed Ms bark 
to the open sea. Navigation was then destined to make 
rapid progress. The growing spirit of enterprise, combined 
with the increasing light of science, prepared the states of 
Europe for entering upon that great career oE discovery, of 
which the details constitute the materials for the history of 
modern geography. Portugal took the lead in this new 
and brilliant path, and foremost in the front rank of the 
worthies of this little hero-nation stands the figure of 
Prmce Henry the Navigator. 

The work of Prince Henry is well defined by his bio- Pilr.ce 
grapher, Mr Major Until his day the pathways of the Henry 
human race had been the mountain, the river, and the plain, ^ 0L avl 
the strait, the lake, and the inland sea. It was he who first ® 
conceived the thought of opening a road through the unex- 
plored ocean, — a road replete with danger but abundant in 
promise. Born ou March 4, 1394, Prince Henry was a 
younger son of King Joao of Portugal and of Philippa of 
Lancaster, the grandchild of Edward III ; so that he was 
half an Englishman. Prince Henry relinquished the 
pleasures of the court, and took up his abode on the inhos- 
pitable promontory of Sagres, at the extreme south-western 
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angle of Europe. To find the sea-path to the “ thesauris finest specimen of mediaeval map-making that has been 
Arabum et divitis Indiae” was the object to which he preserved was prepared at Yenice under the superintendence 
devoted his life. He collected the information supplied by of Fia Mauro of the Camaldolese convent of San Miguel 
ancient geographers, unweariedly devoted himself to the de Marano. The geographical knowledge of the 15th cen- Plate II. 
study of navigation and cartography, and invited, with tury is also shown by the famous Borgia map (see Plate II.), 
prmcely liberality of reward, the co-operatLon of the boldest a bronze planisphere which came into the possession of 
and most skilful navigators of every country. The prince’s Cardinal Borgia about 1794, and was published in 1797 
motto was “Talent de bien faire,” — the word “ talent,” in by the cardinal’s nephew. The Borgia map, however, is 
those days, conveying not the idea of power or faculty, but of the very beginning of the 15 th century, 
of desire. Having acquired military renown by the The progress of discovery for a time received a check 
capture of Ceuta in 1415, he set his mind upon the con- from the death of Prince Henry, but only for a time. In 
quest of Guinea, and sent every year two or three vessels 1462 Pedro de Cintra extended Portuguese exploration 600 
to examine the coasts beyond Cape Nun, which was then miles beyond the furthest point reached by Cadamosto, and 
the limit of exploiation. Yet none of lus ships for many discovered Sierra Leone, Fernan Gomez followed in 1469, 
years had the hardihood to round Gape Bojador. and opened the trade with the Gold Coast, and in 1484 

The first fruit of Prince Henry’s explorations was the Diogo Cam discovered the mouth of the Congo. The king 
rediscovery of Madeira and Porto Santo, m 1418 and of Portugal next despatched two vessels of 50 tons in 
1420. The truth of the romantic story of the first dis- August 1486, under the command of Bartholomeu Dias, to 
covery of Madeira by two English lovers named Robert continue discoveries southwards , while, in the following 
Machim and Anna d’Arfet, in the time of Edward III., has year, he sent Pedro de Covilham and AfFoiiso de Payva to 
been demonstrated by Mr Major. Madeira and Porto Santo discover the country of Presfcer John Dias succeeded in 
were gianted bo Prince Henry by his brother, King Duarte, rounding the southern point of Africa, which he named 
in 1433. In the same year one of the prince's ships, com- Cabo Tormentoso ; but kmg Joao II., foreseeing the realiza- 
manded by Gil Eannes, at length doubled Cape Bojador. tion of the long-sought passage to India, gave it the endnr- 
Iu 1435 Affonso Gonsalves Baldaya, the prince's cup-hearer, mg name of the Cape of Good Hope. Dias returned to 
passed 50 leagues beyond the cape ; and eight years after- Lisbon in December 1487, meanwhile Payva had died at 
wards Nuiio Tristam got to a point 25 miles beyond Cape Cairo , but Covilham, having heard that a Christian ruler 
Blanco. But it was not until 1445 that the mouth of the reigned in the mountains of Ethiopia, penetrated into 
Senegal was reached by Diniz Dias, and in those days the Abyssinia in 1490. He delivered the letter which Joao 
Portuguese gave the name of Guinea to the country com- II. had addressed to Piester John to the negfis Alexander 
mencing at Cape Nun. In 1481 the ldng of Portugal of Abyssinia, bub he was detained by that prince and never 
assumed the title of lord of Guinea. Up to 1446 there had allowed to leave the country. 

been 51 caravels to the Guinea coast, and almost every year The results westward and eastwaid of the exeitions of 
some new advance was made. Meanwhile the Canaries and Prince Henry were the discovery of America by Columbus 
Azores were brought witlun the realms of Spain and and of the Cape route to India by Yasco da Gama. 

Portugal. In 1402 a Norman named Jeande Bethencourt, Christopher Columbus was bom at Genoa about 1435, (!olum- 
accompanied by Gadifer de la Salle, had landed on the His name m Italian was Colombo, and in Spain he is known bus. 
island of Langarote, and with reinforcements from Spain as Cristoval Colon. The fame of the Portuguese discoveries 
he subjugated Forteventura and Perro, and received the attracted strangers from all parts of the world, and in 1470 
sovereignty of the Canaries from the king of Castile. But Columbus arrived at Lisbon. He was in Portugal from 1470 
he returned to his lands in Normandy m 1406, and died to 1484, during which time he made several voyages to the 
there in 1425. Gomera, Palma, Tenerife, and the Great coast of Guinea in the Porlugueso service. Ho manied a 
Canary were still uuconquered. Prince Henry made daughter of Bartholomeu Peresbrello, to whom Prince 
several attempts to establish Portuguese rule on these Henry had granted the commandership of Porto Santo, and 
islands ; the right was long disputed with Spain ; and it was lived for some time on that island He learned, from many 
not until 1479 that the treaty of Alcagora provided for the pilots experienced in the western voyages to the Azores, 
concession of the sovereignty of the Canaries to Spain, facts and signs which convinced him that there was an 
Prince Henry, however, successfully colonized the Azores, unknown land towards the west. Columbus also studied 
and in 1444 St Michael’s was discovered, the settlement of the Imago Muncli of Cardinal Pierre d’Ailly, whence he 
the other islands following soon afterwards. culled all he know of Aristotle and Strabo , and he read the 

In 1455 an important expedition was despatched by narrative of Marco Polo. By 1474 his grand project of 
Prince Henry, under the command of a young Venetian discovery was established in his mind, and nothing after- 
adventurer named Alvise Cadamosto. Touching at Madeira wards could divert him from the pursuit of it. On the ro 
and the Canaries, Cadamosto made his way to Cape Blanco fusal of the king of Portugal to onterlain his proposal, 
on the African coast, and thence to Senegal and the Gambia. Columbus left Lisbon with his soil in 1484, and lie spent 
He returned with a full report of all he had seen, and in the the interval until 1492 in appeals to the Spanish court, 
following year he again sailed from Lagos direct for Cape At length, having overcome all obstacles, ho set sail with a 
Blanco, with three ships, and discovered the mouth of a fleet of three ships from Palos, on the 3d of August 1492, 
river which he named the Rio Grande (J eba l). In 1457 on his unprecedented and perilous voyage. On the 12tli Discov- 
Diogo Gomez sailed with orders to proceed as far as he of October, having crossed the Atlantic, Columbus sighted. er y oi 
could, and made his way to the Gambia. Tlie Cape Verd land, which was named San Salvador. Mr Major has re- Amencn " 
Islands were discovered and colonized about 1462 cently proved that this island is one of the Bahamas, now 

Prince Henry the Navigator died on tho 13bh of known as Watling Hand. After discovering Cuba, His- 
November 1460, and was buried near liis father and mother panioh, and many small islands, Columbus set sail on Ins 
in the monastery of Batalha. In 1839 a monument to lus return voyage on January 16, 1493, and arrived at Palos on 
memory was erected at Sagres. During the long period in tho 15th of March. His reception in Spain was enthusiastic, 
which the prince was continuing his maritime explorations, and commensurate with the grandeur of lus achievement ; 
ho did not cease to cultivate tho science of cartography, and on the 25th of September 1493 ho sailed from Cadiz 
The geographer Jayme of Majorca superintended liis school on his second voyage, with a fioet of three large ships and 
of navigation at Sagres, and at the prince’s instance the fourteen caravels, On the 3d of November he discovered tho 
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island of Dominica, and during tlie voyage Ins discoveries 
included the Windward Islands and Jamaica He returned 
to Cadiz on June 11, 14-96 ; and it was not until May 30, 
1498, that he set sail on his third voyage The first land 
he came to formed a new discovery, which he named the 
island of Trinidad, and it was in this voyage that he reached 
the mainland of South America, and discovered the islands 
of Cubagua and Margarita. A colony had been formed on 
Hispaniola, and soon afterwards a judge named Francisco 
de Bobadilla arrived from Spain, having been sent, at the 
instigation of the great discoverer’s enemies, to inquire into 
his conduct. Bobadilla seized upon the government, and 
sent Columbus home m chains. Ferdinand and Isabella 
were overwhelmed with shame, and the people with astonish- 
ment, on his arrival. He was at once released, and false 
promises of lestitution and reward were profusely made. 
But Bobadilla was superseded, not by Columbus, but by 
Nicolas de Ovando. On the 9th of May 1502, however, 
Columbus was allowed to sail on a fourth and last voyage 
of discovery. He reached the island of Martinique on the 
13th of June, and touched at Dominica and Hispaniola. 
Thence he sailed westward, discovering the coast of Yeiagua 
and the harbour of Porto Bello. After a stay in Jamaica, 
he set sail for Spain on the 12th of September 1504, and 
arrived at San Lucar ou the 7th of November. He lived 
for two years longer, experiencing the blackest ingratitude 
from the Spanish court. At length, in debt and poverty, 
and bowed down by disappointment, this great man died 
May 20, 1506. His body was buried at Valladolid, and 
removed in 1513 to Cartuja de las Cuevas near Seville. A 
monument was erected over his grave, with the inscription — 
A Castilla y Leon, 

Nuevo Mundo did Colon 

In 1536 the bodies of Columbus and his son Diego weie 
transported to St Domingo; and thence they were removed 
to Havana in 1795. The ashes of the immortal discoverer 
now repose in the cathedral of Havana. 

While Columbus was disco veiing a new world, the Por- 
tuguese continued their persevering efforts to reach India 
by sea Vasco da Gama sailed from Lisbon on the 8th of 
July 1497 with four vessels built expressly for the voyage, 
the largest not exceeding 120 tons, and called the “ Sam 
Gabriel.” His brother Paolo commanded the “Sam 
Raphael,” and the “ Berrio” was under Nicolas Ooelho. 
On November 22, with a fair wind, Da Gama rounded the 
Cape of Good Hope, and anchored in the bay named San 
Bras by Bartholomeu Dias, on the 25th. On Christmas 
Day he sighted land, which, on that account, he named 
Natal. He reached Mombas on the 7th of April, and on 
the 20th of May 1498 he anchored before Calicut Da 
Gama returned to Lisbon in August 1499 ; and at his re- 
commendation another fleet was fitted out, consisting of 
thirteen well-armed ships, under Pedro Alvarez Cabral, with 
Bartholomeu Dias and Nicolas Coelho under his orders. 
The expedition sailed on the 9fch of March 1500 ; and on the 
22d of April Cabral discovered the coast of Brazil, and took 
formal possession for the king of Portugal. Resuming his 
voyage to the East, he reached Calicut in September, and 
obtained permission to build a factory, establishing friendly 
relations also at Cananor and Cochin. He returned to 
Lisbonin July 1501. Vasco da Gama set sail, with a much 
larger fleet, on lus second voyage in 1502. He visited 
several ports on the west coast of India, engaged in war as 
well as in commerce, and returned m September 1503. In 
1503 Antonio da Saldanha and Affonso de Albuquerque 
sailed for India, and made terms of friendship with, the 
chief of Quilon. Dom Francisco de Almeida, the first 
viceroy of the Indies, was sent out in 1 505. He founded 
the ports of the Angediva and Cananor, and his son Laurengo 
discovered Ceylon. Tristam cla Cnnha, with Affonso de 


Albuquerque under his orders, was sent to occupy Socotra, 
and in 1506 Albuquerque came to India as second, viceroy 
He explored the coasts of Arabia and Persia, made the king 
of Ormus tributary to Portugal, and sent embassies to 
Abyssinia In 1509 (?) a factory was established at Malacca , 
and on November 25, 1510, the great Albuquerque con 
quered Goa, and established the seat of his government 
there. In 1512 the Moluccas were discovered; and in 
1517 Fernam Peres de Andrade reached China, and entered 
into commercial relations with the governor of Canton. In 
1524 Vasco da Gama arrived in India for a third time, as 
viceroy, and landed at Goa on the 11th of September. He 
died atCocbin on the 24th of December 1524, and m 1538 
bis body was transported to Portugal, and buried in his 
tomb at Vidigueira, of which town he was count 

The voyages of Vasco da Gama revolutionized the com- Eastern 
merce of the East. Until then the Venetians held the trade - 
carrying trade of India, which was brought by the Persian 
Gulf and Red Sea into Syria and Egypt, the Venetians re- 
ceiving the rich products of the East at Alexandria and 
Beyrout, and distributing them over Europe. This com- 
merce was a great source of wealth to Venice ; but after the 
discovery of the new passage round the Cape, and the con- 
quests of the Portuguese, the trade of the East passed into 
other bands 

The achievements of Columbus and Da Gama are im- The 
measurably enhanced when we consider the inadequate astrolabe 
means at their disposal, their small and ill-formed ships, and 
their defective knowledge of navigation. The mariner’s 
compass had been in use for nearly two centuries, and it 
was Columbus himself who first observed the phenomena of 
variation. But the compass and rough sea-card were the 
only appliances, until the learned Nuremberger, Martin 
Bebaim, invented the application of the astrolabe to pui- 
poses of navigation, which enabled mariners to ascertain 
their latitude This was m the year 1480 The astrolabe 
was used by Vasco da Gama on his first voyage round the 
Cape of Good Hope; but the movement of a ship lendeied 
accuracy impossible, and the liability to error was increased 
by tbe necessity for three observers. One held the 
astrolabe by a ring passed over tbe thumb, the second 
measured the altitude, and the third read off. The astro- 
labe was a metal circle graduated round the edge, with a 
limb called tbe alhidada fixed to a pm in the centre, and 
working round tbe graduated circle. The instrument had 
two sights fitted upon it, one at each end, and was 
suspended by a ring so as to bang vertically on one band, 
while tbe alhidada was worked up and down until the sun 
could be seen through both the sights. It then gave the 
zenith distance. The Ordenanzas of the Spanish council 
of tbe Indies record tbe course of instruction prescribed for 
pilots, which included theDe Sphcara Mundi of Sacrobosco, 
tbe spherical triangles of Regiomontanus, the Almagest of 
Ptolemy, tbe use of tbe astrolabe and its mechanism, the 
adjustments of instruments, cartography, and tbe methods 
of observing tbe movements of heavenly bodies. The only 
observations employed by tbe ancients for finding tbe longi- 
tude were those of the eclipses of the moon, and it was 
not until 1610 that Galileo discovered another method by 
observation of Jupiter’s satellites. 

Tbe discoveries of Columbus awakened a spirit of enter- Spanish 
prise m Spam which continued in full force for a century ; enter ‘ 
adventurers flocked eagerly across the Atlantic, and dis- P rise ‘ 
covery followed discovery in rapid succession. Many of the 
companions of Columbus continued his work. Pmzon in 
1499 reached tbe mouth of the Amazon ; and m the same 
year Alonzo de Ojeda, accompanied by a Florentine named 
Amerigo Vespucci, touched tbe coast of South America Amerigo 
somewhere near Surinam, following tbe shore as far as the Vespucci. 
Gulf of Maracaibo. Vespucci afterwards made three voyages 
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to the Brazilian, coast; and in 1504 he wLote an account of 
his four voyages, which was widely circulated, and became 
the means of piocuring for its author the high honour of 
giving his name to the whole continent. Mr Major has 
discussed the hitherto obscure question of the way m which 
the name “America” originated, in a paper distinguished 
for great learning and very able criticism. He has shown 
that the word “ America ” first appeared on the Mappe 
Monde drawn by Leonardo da Vinci, and he explains the 
chain of circumstances which led to its adoption. The first 
map known to exist with America delineated upon it is that 
drawn by Juan de la Cosa, the pilot of Columbus in his 
second voyage, which is dated 1500. Juan de la Cosa was 
with Ojeda and Vespucci, and afterwards with Ojeda in his 
last ill-fated expedition. In May 1507, just a year after 
the death of Columbus, one Martin Waldseemuller (Hyla- 
comulus) wiote a work called Cosmographies Introdudio , 
to which was appended a Latin edition of the four voyages 
of Vespucci. In this hook, which was printed at St Die 
in Lorraine, he proposed that the name of America should 
he given to the He w World. In 1508 the first engraved map 
containing theNew World appeared, in an edition of Ptolemy 
printed at Borne, but it does not hear the name of America. 
But in 1509 the name “ America," proposed by Hylacomu- 
lus m 1507, appears, as if it was already accepted as a well- 
known denomination, in an anonymous work entitled Glohis 
Mundi, published at Strasburg. This was three years be- 
fore the death of V espucci. The Mappe Monde of Leonardo 
da Vinci, to which Major assigns the date of 1514, has the 
name of America across the South American continent. 

Ojeda. In 1508 Ojeda obtained the government of the coast of 
South Ametica from Cabo de la Vela to the Gulf of Darien ; 
and at the same time Diego Nicuesa was appointed governor 
of Veragua from the Gulf of Darien to Cape Gracias a Dios. 
The two adventurers arrived at Hispaniola together ; but 
Ojeda set out first for his government, landed at Carthagena 
in 1510, and sustained a bloody defeat from the natives, in 
which his lieutenant, Juan de la Cosa, was killed. Ojeda 
then embarked, and eventually selected a site on the east 
side of the Gulf of Darien for his seat of government. Here 
he was again defeated by the natives, and, returning to 
Hispaniola for aid, he died there in extreme poverty. 
Nicuesa was still more unfortunate, and died at sea. The 
Spaniards in the Gulf of Darien were left by Ojeda under 
the command of Francisco Pizarro, the future conqueror of 
Peru. After suffering from famine and disease, Pizarro 
embarked the survivors in small vessels, but outside the 
harbour they met a ship which proved to be that of the 
bachiller Martin Fernandez Enciso, Ojeda’s partner, coming 
with provisions and reinforcements. They all returned to 
their settlement called San Sebastian, but found that the 
Indians had destroyed the fort, and Enciso determined to 
abandon it. One of the crew of Enciso's ship, Vasco 

Balboa. Nunez de Balboa, tbe future discoverer of the Pacific Ocean, 
induced his commander to form a settlement on the other 
side of the Gulf of Darien. The soldiers became discon- 
tented and deposed Enciso, when Vasco Nunez, a clever and 
courageous adventurer, took command of the Darien settle- 
ment iu March 1511. Enciso was a man of learning, and 
an accomplished cosmographer. His work Sima de Geo- 
grafia, which was printed in 1519, is tho first Spanish book 
which gives an account of America. Vasco Nunez, the new 
commander, entered upon a career of conquest rathe neigh- 
bourhood of Darien, which ended m the discovery of tho 
Pacific Ocean on the 25th of September 1513. In 1514 
Pedrarias de Avila, an old man of rank and somo reputation, 
but with no ability, and of a malicious disposition, was 
appointed to supersede Vasco Nunez as governor of Darion, 
and the bachiller Enciso came out in Ms fleet. Pedrarias, 
on a false pretext, beheaded Vasco Nunez in 1517, which 


was one of tbe greatest calamities that could have happened 
to South America at that time, for the discoverer of the 
South Sea was on the point of sailing with a little fleet into 
his unknown ocean, and a humane and judicious man would 
have been the eonqueior of Peru, instead of the cruel and 
ignorant Pizarro. In the year 1519 Panama was founded 
by Pedrarias ; and the conquest of Peru by Pizarro followed 
a few years afterwards Heruan Cortes overran and con- 
quered Mexico from 1518 to 1521, and tbe discovery and 
conquest of Guatemala by Alvarado, of Florida by Hernando 
de Soto, and of Nueva Granada by Quesada, followed m 
rapid succession. The first detailed account of the west 
coast of South America was written by that keenly obser- 
vant old soldier, Pedro de Cieza de Leon, who was travel- 
hug m South America from 1533 to 1550, and published 
Iris story at Seville m 1553. 

But the great anxiety of the Spanish Government at that 
time was to find a westward route to the Moluccas. For 
this purpose Juan Diaz de Solis was despatched in October 
1515, and in January 1516 he discovered the mouth of the 
Rio de la Plata. He was, however, killed by the natives, 
and his ships returned. In the following year Magellan Magellan, 
laid before Ckarlps V., at Valladolid, a scheme for reaching 
the Spice Islands by sailing westward. He had already 
served with his own countrymen, the Portuguese, on the 
coast of India and at the taking of Malacca, and he was an 
accomplished and resolute seaman. With a fleet of five 
ships, and the rank of captain-general, Magellan sailed from 
San Lucar on the 21st of September 1519. After touching 
on the coast of Brazil, at the Rio de la Plata, and at tho 
ports on the east coast of Patagonia, Magellan entered the 
straits which bear his name in October 1520 In conse- 
quence of many fires being seen on tho southern shores of 
the strait, lie named that country Tieira del Fuego. Tho 
fleet, now consisting of the “Trinidad,” “ Vittorio,” and 
“Concepcion," emerged from the strait and entered the 
Pacific Ocean on the 27th of November 1520. They then 
steered north-west, crossed the line on the 13th of February 
1521, and on the 6tli of March reached tho Ladrono Islands. 

Thence Magellan proceeded to the Philippines He was 
killed in an attack on the island of Matan, which ho mode 
in order to bring it under subjection to his ally tho Icing of 
Zebu, on the 26th of April 1521. Thus foil this great 
navigator, who was second only to Columbus in the his- 
tory of nautical exploration. His brother-in-law, Duarte 
Barbosa, was selected to succeed Magellan in command of 
the fleet, with Joao Serrao as Ms colleague, They were 
both killed in battles with the natives, and eventually a 
Biscayan named Sebastian del Cano, sailing homo by way of 
the'Cape of Good Hope, reached San Lucar in command of 
tbe “ Vittorio.” on tho 6th of September 1522, with eighteen 
survivors. Del Cano was received with great distinction 
by the emperor, who granted Mm a globe for his crest, and 
tho motto “ Primus circumdedisti me." 

While the Spaniards were circumnavigating the world 
and completing their knowledge of the coasts of Central and 
South America, tho Portuguese wore actively engaged on 
similar work as regards Africa and tho East Indies. 

In Abyssinia the mission of Covilham loci to further jjxplova 
intercourse. In April 1520 the Portuguese viceroy of the tion of 
Indies look a fleet into tho Red Sea, and landed an embassy Afruui. 
consisting of Dom Rodriguez de Lima and Father Francisco 
Alvarez, a priest whose detailed narrative is the earliest and 
not the least interesting account wo possess of Abyssinia. 

It was not until 1526 that tho embassy was dismissed ; and 
not many years afterwards the negfls entreated tbe help 
of tho Portuguese against Mahometan invaders, and tho 
viceroy sent an expeditionary force, commanded by his 
brother Cristofovo cla Gama, with 450 musketeers. Da 
Gama was taken prisoner and killed, but Ms Portuguese 
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enabled the Christians of Abyssinia to regain their power, 
and a Jesuit mission remained in the conntiy. While 
Abyssinia was thus opened to the enterprise of the Portu- 
guese on the east side of Africa, they also established a 
close connexion with the kingdom of Congo on the west 
side, and obtained much information respecting the interior 
of the continent. Duarte Lopes, a Portuguese settled in the 
country, was sent on a mission to Home by the king of 
Congo, and Pope Sixtus V. caused him to recount to his 
chamberlain, Felipe Pigafetta, all he had learned during 
the nine years he had been in Africa, from 1578 to 1587. 
This narrative, under the title of Description of the King- 
dom of Congo , was published at Borne by Pigafetta m 1591. 
A map was attached on winch the two equatorial lakes, 
Victoria and Albeit Nyanza, and Lake Tanganyika are 
shown, and the empire of Monomoezi or Uniamuezi is laid 
down. The most valuable work on Africa dm mg the 16 th 
century is, however, that written by Leo Africanus. This 
famous traveller was born at Granada, and retired into 
Africa when his native town was captured by the Spaniards. 
He travelled extensively in the north and west of Africa, 
and was eventually taken by pirates and sold to a master 
who presented him to Pope Leo X. At the pope’s desire 
lie translated his work on Africa into Italian, and died in 
about the year 1526. 

Portu- In the East Indies the Portuguese acquired predominating 

Sfe 111 influence at sea, establishing factories on the Malabar coast, 
tlio East. p ers i an at Malacca, and in the Spice Mauds, 
and extending their commercial enterprises from the Red 
Sea to China. Their missionaries were received at the 
court of Akbar, and Benedict Goes, a native of the Azores, 
was despatched on a journey overland from Agra to China. 
He started in 1603, and, after traversing the least known 
parts of Central Asia, he reached the confines of China. 
He appears to have ascended from Cabul to the plateau of 
the Pamir, and thence onwards by Yarkand, Khofcan, and 
Aksu, He died at a place called Socieu in March 160?; 
and thus, as one of the brethren pronounced his epitaph, 
“ seeking Cathay he found heaven.” 

The activity and love of adventure, which became a 
passion for two or three generations in Spain and Portugal, 
spread to" other countries. It was the spirit of the age; 
and England, Holland, and France soon began to enter 
English upon the same glorious career. English enterprise was 
rater- first aroused by John and Sebastian Cabot, father and son, 
pnse. w | 10 camQ f rom y en i CB an( f settled at Bristol m the time of 
The Henry VII. The Cabots received a patent, dated March 
Cabots. A 1496, empowering them to seek unknown lands; and 
John Cabot discovered Newfoundland and part of the coast 
of America. Sebastian afterwards made a voyage to Bio 
de la Plata in the service of Spain, blit he returned to 
England in 1548, and received a pension from Edward VI 
n in consideration of the good and acceptable services done 
and to be done.” He was placed at the head of the Society 
of Merchant Adventurers, and, by his knowledge and ex- 
perience, he was the means of keeping alive the spirit of 
enterprise in England, and of extending her foreign com- 
merce. At his suggestion a voyage was undertaken for the 
discovery of a north-east passage to Cathay, with Sir Hugh 
Willongh- Willoughby as captain-general of the fleet, and Richard 
ly* Chancellor as pilot-major. They sailed in May 1553, but 
Willoughby and all his crew perished in a harbour on the 
Chancel- Lapland coast. Chancellor, however, was more fortunate. 
lm ’* He reached the White Sea, performed the journey overland 
to Moscow, where he was well received, and may be said to 
have been the founder of the trade between Russia and 
England. He returned to Archangel and brought his ship 
hack in safety to England. On a second voyage, in 1556, 
Chancellor was drowned; and three subsequent voyages, 
led by Stephen Burrough, Pet, and Jackman, effected 


an examination of the straits which lead into the Sea of 
Kara 

The French followed closely on the track of John Cabot, Frencli 
and the hardy Norman and Breton seamen frequented the enter- 
banks of Newfoundland at the commencement of the 1 6th pHses. 
century. In 1524 Francis I. sent Giovanni da Verazzano 
of Florence on an expedition of discovery to the coast of 
North America, and the details of his voyage were em- 
bodied m a letter addressed by him to the king of Prance 
from Dieppe, m July 1524. On April 20, 1534, Jacques 
Cartier sailed from St Malo with two vessels of 60 tons Caitiei 
each, for the purpose of continuing the discoveries of 
Verazzano, and he visited Newfoundland and the Gulf of St 
Lawrence. In the following year he made another voyage, 
discovered the island of Anticosti, and ascended the St 
Lawrence to a place called Hocbelaga, now Montreal. He 
returned, after passing two winters in Canada; and on 
another occasion he also failed to establish a colony. 
Admiral de Coligny made several unsuccessful endeavours 
to form a colony in Florida under Jean Ribault of Dieppe, 

Rene de Laudonnihre, and others, but the settlers were 
furiously assailed by the Spaniards and the attempt was 
abandoned. 

The reign of Elizabeth is famous for the gallant enter- Age o’ 
prises that were undertaken by sea and land to discover and Uizab 
bring to light the unknown parts of the earth. The great 
promoter and father of English geographical discovery was 
Richard Hakluyt, who was bora near London in 1553. He Hakli 
was at Westminster School, and when quite a boy he im- 
bibed a love for cosmography and maritime discovery. At 
Oxford he read all the narratives of voyages and travels 
that came within his reach, and delivered lectures on carto- 
graphy. In 1585 he was at Paris, as chaplain to the 
English embassy, and in 1605 he became a prebendary of 
Westminster. He was the chief promoter in the formation 
of the two companies for colonizing Virginia in 1606 ; and 
he devoted his life to the encouragement of similar under- 
takings, and to their record Hakluyt died in 1 6 1 6, and was 
buried in Westminster Abbey. He was incessantly employed 
in the collection, examination, and translation of accounts 
of voyages and travels, and of charters, letters, and other 
documents bearing on the subject, and in correspondence 
with men eager either to impart or receive information. 

Sir Philip Sidney, Sir Francis Walsingham, Lord Thomas 
Howard, and Sir Francis Drake were among those who 
supported and encouraged him, and Ortelius and Mercator 
were his correspondents. His first work was the Divers 
Voyages touching the Discoverie of Amehca ; and the second 
was brought out while he was in Paris in 1686, entitled A 
Natalie Histone containing Foure Voyages made by French 
Captaynes unto Florida . In 1587 ho published at Paris a 
revised edition of the De Orle Now of Peter Martyr 
Aughiera. His Principal Navigations was published in 
folio in 1589, and dedicated to Sir Francis Walsingham; 
and the new edition, in three volumes, appeared in 1598. 
Hakluyt also got translations made of Leo Africanus, of 
Mendoza’s History of China, and of Galvano’s Discoveries of 
the World, which were*published. His last publication was 
a translation of Hernando de Soto’s discoveries in Florida, 

He left many valuable papers at his death, most of which, 
together with a vast number of other narratives, were pub- 
lished in 1622 in the great work of the Rev. Samuel Purcha 
Purchas, entitled “ Hakluytus Posthumus, or Purchas his 
Pilgrimps.” 

It is from the rich treasure-house of Hakluyt and Purchas 
that our knowledge of the gallant deeds of the English and 
other explorers of the Elizabethan age is mainly defied. 

The great collections of voyages and travels Of De firt attd 
Hulsius served a similar useful purpose on the continent of 
Europe. One important object of English maritime adven- 
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turers of those days was to discover a route to Catliay by 
the north-west, a second was to settle Virginia, and a third 
was to heat up the Spanish settlements in the Indies Noi 
was the trade to Muscovy and Turkey neglected, while 
latterly a resolute and successful attempt was made to 
establish commercial relations with East India 
Noitli- Martin Frobisher led the way m the direction of the 
west north-west, sailing from the Thames in 1576, and sighting 
passage. t ^ e southern part of Greenland on the 11th of July In 
Frobisher, this voyage he discovered a part of the coast of Labrador, 
and the strait (now known to he a deep bay) which bears 
lus name. He brought home some stones which weie 
believed to be gold, and the consequence was that there 
arose an eager desire to obtain more. Many speculators 
subscubed, and Frobisher was sent out on a second voyage, 
“more for the searching of this gold ore than for the 
searching any further discovery of the passage.” He left 
Gravesend on May 27, 1577, wasted his time in picking up 
stones ou the shores of Frobisher’s Strait, and returned on 
the 2 2d of August The excitement about the gold ore 
still continued. The queen gave the name of Meta Incog- 
nita to the newly discovered country; and on May 21, 1578, 
Frobisher set out on a third voyage with a fleet of fifteen 
ships After touching at Greenland, they made for the 
opposite shore through an ice-encumbered sea, and the fleet 
was separated during a heavy gale They reached various 
ports in England during October, and by that time the 
bubble about the gold ore had burst, and the enterprise was 
considered a failure, The first of the three voyages alone 
was a voyage of discovery. 

Davis In 1585 John Davis, an admuable seaman and most re- 
solute explorer, was employed by some merchants, chief 
among whom was Mr William Sanderson of London, to 
take up the glorious work where Frobisher had left off He 
sailed from Dartmouth on the 7th of June 1585, and, 
reaching the south-west coast of Greenland, he called it the 
“ Land of Desolation.” He then stood over to the opposite 
coast, which he examined in the neighbourhood of Cape 
Walsmgham, returning to Dartmouth on September 30. 
In 1588 he sailed on the 7th of June and coasted along 
Greenland, having friendly intercourse with the Eskimo 
He also examined part of the Labrador coast. In his third 
voyage lie sailed from DaLtmouih on the 17th of May, and 
sighted Greenland on the 14th of June. On this occasion 
he went as far north as 72° 12', naming the great island 
bluff — which is now so well known to voyagers up Baffin’s 
Bay — “Sanderson lus Hope of a North-West Passage.” 
Crossing over Davis Strait, the bold explorer discovered 
the strait which now boars the name of Hudson. Davis 
was followed in his northern voyages by Waymoutli, Hall, 
and Knight; and in 1607 Henry Hudson was despatched 
on a voyage of discovery in a small vessel of 80 tons. He 
sighted the east coast of Greenland in 73° N , examined the 
north-west end of Spitsbergen, as far as a point which he 
named Hakluyt Headland, and reached 80° 23' N. In 1608 
he made a second voyage, during which he examined the 
edge of the ice between Spitzbergen and Greenland. In 
his third voyage, in 1609, he was employed by the Dutch, 
and discovered the Hudson Paver. In 1610 he was again 
employed by English merchants, and entered Hudson’s Bay, 
bub was infamously abandoned in an open boat by his crew 
In 1612 Sir Thomas Button continued the exploration of 
Hudson’s Bay, which was completed by Thomas James and 
Luke Fox in 1631. 

Baffin, In 1616 the little bark “Discovery,” of 35 tons, was 
fitted out by those persevering adventurers Sir Thomas 
Smith, Sir Dudley Diggos, John Wolstonhobne, and 
Alderman Jones, for another attempt in the icy seas. This 
was the most successful Arctic voyage of the 17lh century. 
Koberfc Bylot was appointed master of the “ Discovery,” and 


William Baffin was pilot. They sailed fiom Gravesend, 
with 17 souls on board, on the 26th of March, and were oil' 

Hope Sanderson, the extreme point of Davis, on the 30th 
of May. The £ * Discovery ” reached what is now called 
“ the north watei ” of Baffin’s Bay on the 1st of July, and, 
after discovering the head of the great bay which bears hia 
name, the pilot Baffin returned by sailing down the west 
side of it On August 30 the “ Discovery” was again 
safely anchored in Dover roads It was exactly 200 years 
before any other vessel followed in her track, and reached 
“the noith water” Both Davis and Baffin afterwards 
served and were killed in the East Indies 

The Dutch emulated the English in the Arctic seas Dutch 
during this penod Their merchants opened a trade with explora- 
Kola and Archangel as early as 1578, but the difficulty of tl01] 
penetrating into the Sea of Kara led them to try the possi- 
bility of finding a passage round the northern end of Novaya 
Zemlya, The credit of the conception of this voyage is duo 
to the great cosmographer Peter Plancius, and the meL- 
chants of Amsterdam adopted the idea, and despatched a 
vessel of 100 tons called the “ Mercurms,” under the com- 
mand of William Barents. He sailed from the Texel on Bavents. 
June 4, 1594, and sighted Novaya Zemlya on the 4th of 
July. Sailing northwards along the coast he rounded Cape 
Nassau and reached the edge of the ice. For many days 
he perseveriugly sought for a passage through it. In Ins 
second voyage he merely went to the entrance of the Sea of 
Kara. But Lis third voyage was the most important. 
Heemskerk was the commander, Barents was pilot, and the 
mate, Gerrit de Yeer, was the historian of the voyage. 

They sailed from Amsterdam on May 13, 1596. On June 
19, Spitzbergen was discovoied, and the whole western coast 
and part of the northern examiued. The record of the 
subsequent proceedings of Baients and his crow, of their 
famous voyage round the north-western end of Novaya 
Zemlya, and of their terrible sufferings iu the first Arctic 
winter ever faced by Europeans, is deeply interesting as it 
is told in the simple nairative of Gerrit de Yeer. Barents 
had long been ill, and when they set sail from their dismal 
winter liarboui on June 14, 1597, in open boats, he was 
too weak to stand, and was carried from the house. He 
died on the 19th, and found a grave in the midst of his 
discoveries. 

The maritime enterprise of England, in the days of English 
Elizabeth, was mainly directed towards the discovery of a m’cum- 
nortli-wesl passage ; but many voyages were also made to ™ ivi £ a " 
Guinea and the West 'Indies, and twice English vessels tDrs ‘ 
followed m the track of Magellan, and circumnavigated the 
globe. 

In 1577 Francis Drake, who had previously served with Drake. 
Hawkins in the West Indies, undertook his celebrated 
voyage round the world. His fleet consisted of three ships 
and two pinnaces, which were broken up during the voyage. 

The ships were the “ Pelican ” of 1 00 tons, on board of 
which Drake himself embarked, the “ Elizabeth ” of 80, and 
the “ Marigold ” of 30 tons. After some stay at Port Ban 
Julian on the coast of Patagonia, the fleet ontored the Straits 
of Magellan on the 20th of August 1578, when Drake 
changed the name of lus ship to the “ Golden Hind.” They 
reached the western entrance on the 6th of September, and 
soon afterwards the “ Marigold ” parted company in a gale 
of wind, and was never hoard of again, while the “ Eliza- 
beth” basely deserted her consort and returned to England. 

Drake, in the “ Golden Hind,” continued the voyage alone. 

At first he was driven to the southernmost point of Tierra 
del Fuogo, and thus discovered that there was a passage, 
though he did not round Cape Horn. He then proceeded 
northward along the west coast of America, touching at the 
island of Mocha off the Chilian coast, at Valparaiso, 
Coquimbo, Tarapaca, Arica, Callao, and Payta, Off Cape 
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San Francisco, neaily on the equator, he captured a veiy 
lich Spanish treasui e-chip called the “Cacafaego”, and it is 
right to observe that England was then at peace with Spain. 
Drake resolved to attempt the ai&coveiy of a passage from 
the Pacific to the Atlantic, and with this object he continued 
to shape a course northwards along the American continent. 
On the 5th of June 1579 the “ Golden Hind” leached her 
most northern point in 48°, when the attempt was aban- 
doned. and Diake put into a haibour to refit, named Port 
Diake, which appears to have been the modern harbour of 
San Fiancisco, on the coast of California The coast fiom 
the southern extremity of the Californian peninsula to Cape 
Mendocino was discovered by Juan Rodriguez Cabnllo and 
Francisco de Ulloa m 1539. Drake’s discoveries extend 
from Cape Mendocino to 48° 1ST 

Leaving California, Drake sailed across the Pacific and 
reached the Philippine Islands in October. He touched at 
Ternate and Java, and rounded the Cape of Good Hope on 
June 15, 1580. The “Golden I-Imd” anchored safely at 
Plymouth on the 26 th of the following September. Diake 
was graciously received and knighted by the queen, and 
the “ Golden Hind,” the first English ship that circum- 
navigated the globe, was preserved for many years at 
Deptford Wheu at last she was broken up, a chan was 
made from one of her planks and presented to the uni- 
versity of Oxford. 

C"ven Mr Thomas Cavendish, a gcutleman of Suffolk, emulous 
‘fish of Drake’s example, fitted out three vessels for an expedition 
to the South Sea, and sailed from Plymouth on July 21, 
1586. Cavendish passed through. Magellan’s Straits in 
January 1587, and, taking the same route as Drake along 
the west coast of America, he reached Mazatlan in Septem- 
ber A rich Spanish treasure-ship was captured off Cape 
San Lucas, the southern extremity of California, on the 
4th of November, and Cavendish then steered across the 
Pacific, seeing no land until he reached the Ladrone Islands. 
He arrived safely at Plymouth on the 9th of September 
1588. The third English voyage mto the Pacific was not 
lawk ms. so fortunate. Sir Richard Hawkins sailed from Plymouth 
on the 12th of June 1593 in the good ship “Dainty,” 
passed through Magellan’s Straits, and all went well until 
they reached the bay of Atacames, 57 miles noifcli of the 
equator, in June 1594. Here the English were attacked 
by a Spanish fleet, and, after a desperate naval engagement, 
Hawkins was forced to surrender Hawkins declared his 
object to be discovery and tho survey of unknown lands, 
and his voyage, though teuninatmg in disaster, bore good 
fruit. The Observations of Sir Richard Hawkins in his 
Voyage into the South Sea , published m 1622, are very 
valuable, and form the most charming work of the kind 
which was written during that period It was long before 
another English ship entered the Pacific Ocean. Sir John 
Narborough took two ships through the Straits of Magellan 
in 1670 and touched on the coast of Chili, but it was not 
until 16S5 that Cook and Dampier sailed over the part of 
the Pacific where, nearly a century before, the “ Dainty ” 
had to strike her flag to the Spaniard. 

Spanish The exploring enterprise of the Spanish nation did not 
explora- wane after the conquest of Peru and Mexico, and the 
tlon * acquisition of the vast empire of the Indies. It was rather 
spurred into renewed activity by the audacity of Sir John 
Hawkins in the West Indies, and by the appearance of 
Drake, Cavendish, and Richard Hawkins m the Pacific. 

In the interior of South America the Spauisli conquerors 
had explored the region of the Andes from the isthmus of 
Panama to Chili ; and in 1541 Francisco de Orellana dis- 
covered the whole course of the Amazon from its source in 
the Quifcenian Andes to the Atlantic. A second voyage 
down the great river was made in 1561 by the mad pirate 
Lope de Aguirre ; but it was not until 1639 that a full 


account was wutten of the mighty stream by Father 
Custoval de Acuna, who ascended it from its mouth to the 
city of Quito The voyage of Diake across the Pacific was 
preceded by that of Alvaio de Mendana, who was de-s- 
! patched from Pern m 1567 to discovei the Australian land 
j which was believed to exist m the South Sea. After a 
I voyage of eighty days across the Pacific, Mendana discovered 
| the Salomon Islands , and the expedition returned m safety 
j to Callao. The appearance, of Drake on the Peruvian coast 
led to an expedition being fitted out at Callao, to go in 
chase of him, under the command of Pedro Sarmiento. He 
sailed from Callao in October 1579, and made a careful 
survey of the Straits of Magellan, with the object of forti- 
fying that entrance to the South Sea. The colony which 
lie afterwaida took out from Spain was a complete failure, 
and is only remembered now from the name of “Poifc Famine” 
which Cavendish gave to the site at which he found the 
starving remnant of Sariniento’s settlers In June 1595 
Mendana sailed from the coast of Peiu m command of a 
second expedition to colonize the Salomon Islands. After 
discovering the Marquesas, he reached the island of Santa 
Cruz of evil memory, wheie he and many of the settlers 
died. His young widow took command of the sumvois 
and brought them safely to Manila, The viceroys of Peru 
stdl persevered m their attempts to plant a colony in 
Australia. Pedro Fernandez de Quiros, who was pilot 
under Mendana aud Luis Vaez de Torres were sent in 
command of two ships to continue the w ork of exploration, 

They sailed from Callao on December 21, 1605, and dis- 
covered several islands of the New Hebrides group. They 
anchored in a bay of a large island which Quiros named 
“ Australia del Espiritu Santo.” From this place Quiros 
returned to America, but Toires continued the voyage, 
passed through the strait between Australia and New 
Guinea which bears his name, and explored and mapped the 
southern and (as has recently been proved) also the eastern 
coast of New Guinea. 

The Portuguese, in tho early part of the 17th century p or tu- 
(1578-1640), were under the dominion of Spain, and their guese ej 
enterprise was to some extent damped , but their mission- P loms 
aries extended geographical knowledge in Africa, Father 
Francisco Paez acquired great influence in Abyssinia, and 
explored its highlands from 1 6 00 to 1 622, Fathers Mendez 
and Lobo traversed the deserts between the coast of the 
Red Sea and the mountains, became acquainted with the 
shores of Lake Tsana, and discovered the sources of the Abai 
or Blue Nile in 1624-1633. 

But the attention of the Portuguese was mainly devoted 
to vain attempts to maintain their monopoly of the trade of 
India against the powerful rivalry of the English and Dutch. 

The English enterprises were persevering, continuous, and 
successful. James Lancaster made a voyage to the Indian 
Ocean from 1591 to 1594 ; and in 1599 the merchants and 
adventurers of London resolved to form a company, with 
the object of establishing a trade with the East Indies. On 
the 31st of December 1599 Queen Elizabeth granted the 
charter of incorporation to the East India Company, and Fait 
Slt James Lancaster, one of the directors, was appointed Mia 
general of their first fleet. He was accompanied by John Com * 
Davis, the great Arctic navigator, as pilot-major. This 11 ™ 3 ' 
voyage was eminently successful. The ships touched at 
Achfu in Sumatra and at Java, returning with full ladings 
of pepper in 1603. The second voyage was commanded by 
Sir Henry Middleton , but it was in the third voyage, under 
Keelmge and Hawkins, that the mainland of India was first 
reached in 1607. Captain Hawkins landed at Surat and 
travelled overland to Agra, passing some time at the court 
of the Great Mogul. In the voyage of Sir Edward 
Michelborne, John Davis of Arctic fame lost his life in a 
fight with a Japanese junk on. December 27. 1605. The 
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eighth, voyage, led by Captain Saris, extended the operations 
of the company to Japan ; and in 1613 the J apanese Govern- 
ment granted privileges to the Company ; but the English 
retired in 1623, giving up their factory. The chief result 
of this early intercourse between England and Japan was 
the interesting series of letters written by William Adams 
from 1611 to 1617. Adams, however, though an English- 
man, went to Japan in a Dutch ship. Fiona the tenth 
voyage of the East India Company, commanded by Captain 
Best, who left England in 1612, dates the establishment of 
permanent English factories on the coast of India. It was 
Captain Best who secured a regular finnan for trade from 
the Great Mogul. From that time a fleet was despatched 
every year, and the Company’s operations greatly increased 
geographical knowledge of India and the Eastern Archi- 
pelago. 

The visits of Englishmen to Eastern countries, at this 
time, were not confined to the voyages of the Company. 
Journeys were also made by land, and, among others, 
Thomas Coryat, of Odcombe in Somersetshire, walked from 
France to India, and died m the Company’s factory at Surat, 
in In 1561 Mr Anthony Jenkinson arrived in Persia with a 
letter from Queen Elizabeth to the shah. He travelled 
through Eussia to Bokhara, and returned by the Caspian 
and Volga. In 1579 Christopher Burroughs built a ship 
at Nijm Novgorod and traded across the Caspian to Balm ; 
and in 1598 Sir Anthony and Eobert Shirley arrived in 
Persia, and Robert was afterwards sent by the shah to 
Europe as his ambassador. He was followed by a Spanish 
mission under Garcia de Silva, who wrote an interesting 
account of his travels ; and to Sir Dormer Cotton’s mission, 
in 1628, we are indebted for Sir Thomas Herbert’s charm- 
ing narrative. In like maimer, Sir Thomas Roe’s mission 
to India resulted not only in a large collection of valuable 
reports and letters of his own, but also in the detailed 
account of his chaplain Mr Terry. But the most learned 
and intelligent traveller in the East, during the 17th 
century, was the German Kcempfer, who accompanied an 
embassy to Persia in 1684, and was afterwards a surgeon 
in the service of the Dutcli East India Company. He 
was in the Persian Gulf, India, and Java, and resided for 
more than two years in Japan, from 1690 to 1692. His 
History of Japan was published m England in 1727, 
Koempfer himself having died in 1716. From these various 
sources a considerable increase was made in the knowledge 
of India, Persia, and the further East. 

The Dutch nation, as soon as it was emancipated from 
Spanish tyranny, displayed an amount of enterprise which, 
for a long time, was fully equal to that of England. The 
memorable Arctic voyages of Barents were quickly followed 
by the establishment of a Dutch East India Company ; and 
Holland, ousting tho Portuguese, not only established 
factories on tho mainland of India and in Japan, but 
acquired a preponderating influence throughout tho Eastern 
Archipelago, In 1583 Jan Hugen van Linschoten made a 
voyage to India with a Portuguese floet, and his full and 
graphic descriptions of India, Africa, China, and the 
Eastern Archipelago must have been of no small use to his 
countrymen in the commencement of their distant voyages. 
The first of their Indian voyages was performed by ships 
which sailed from Holland in April 1595, and rounded tho 
Cape of Good Hope. A second large Dutch fleet sailed in 
1598 ; and, so eager was the young republic to extend her 
commerce ovor tho world that another fleet, consisting of 
five ships of Rotterdam, was sent in the same year by way of 
Magellan's Straits, under Jacob Maliu as admiral, with 
William* Adams as pilot. Mahu died on the passage out, 
and was succeeded by Simon de Oordes, who was killed on 
tho coast of Oliili. In September 1599 tho fleet had 
entered tho Pacific. Tho ships were then steered direct 


for Japan, and anchored off Bungo in April 1600, In the 
very same year, 1598, a third expedition was despatched 
under Oliver van Noort, a native of Utrecht. The fleet 
left Holland in September 1598, and entered the South Sea, 
through the Straits of Magellan, m February 1600, after a 
tedious, and in truth unskilful, navigation of nearly a year 
and a half from the time of leaving Holland. After keeping 
along the west coast of America nearly as far as the line, 

Yan Noort shaped a course for the Ladrone Islands, anci 
arrived off Manila. In August 1601 he anchored in front 
of Rotterdam, after an absence of three years, hut the 
voyage contributed nothing to geography The Dutch 
Company in 1614 again resolved to send a fleet to the 
Moluccas by the westward route, and Jons Spilbergen was 
appointed to the command as admiral, with a commission 
from the States-General. He was furnished with 4 ships of 
Amsterdam, 2 of Rotterdam, and 1 from Zeeland On 
May 6, 1615, Spilbergen entered the Pacific Ocean, and 
touched at several places on the coast of Chili and Peru, 
defeating the Spanish fleet in a naval engagement off Chilca, 

After plundering Payta and makingrequisitions at Acapulco, 
the Dutch fleet crossed the Pacific and reached the Moluccas 
in March 1616. At that time the Dutch Company had 37 
sail of European shipping and 3000 troops in the East 
Indies. 

The Dutch now resolved to discover a passage into the Cape 
Pacific to the south of Tierra del Fuego, the existence of Horn . 
which was ascertained by Sir Francis Drake. The vessels TOUm ei 1 
fitted out for this purpose were the “ Eendracht,” of 360 
tons, commanded by Jacob le Maire, and the “Horn,” of 
110 tons, under Jan Schouten. They sailed from the Texol 
on June 14, 1615, and by the 20th of January 1616 they 
were south of the entrance of Magellan’s Straits. Passing 
thiough the strait of Le Maire they came to tho southern 
extremity of Tierra del Fuego, which was named Capo Horn, 
m honour of the town of Horn in West Friesland, of which 
Schouten was a native. They passed the cape on the 31st 
of January, encountering the usual westerly winds. Tho 
great merit of this discovery of a second passage into tho 
South Sea lies in the fact that it was not accidental or un- 
foreseen, but was due to the sagacity of those who designed 
the voyage. On March 1 the Dutch fleet sighted the island 
of Juan Fernandez; and, having crossed the Pacific, tho 
explorers sailed along the north coast of Hew Guinea, and 
arrived at the Moluccas on September 17, 1616, In 1623 
tho Dutch sent expeditions against Brazil and Peru, which, 
however, did little to advance geographical knowledge, 
except that the Brazilian invasion resulted in tho valuable 
work of Niouliof. 

There were several early indications of the oxistenco of Exp] ora- 
the great Australian continent, which have been very ably tlon of , 
discussed by Mr Major , and the Hollanders endeavoured 
to obtain further knowledge concerning the country and its 
extent ; but only its northern and western coasts had been 
visited before the time of Governor Yan Diemen. Dirk 
Hartog had been on tho west coast m latitude 26° 30' S. 
in 1616. Pelsert struck on a reef called “Houtman’s 
Abrolhos ” on Juno 4, 1629, In 1697 tho Dutch captain 
Ylamingh landed on the west coast of Australia in 31° 43' 

S., and named tho Swan River, where ho saw some black 
swans. In 1642 the governor and council of Batavia fitted 
out two ships to prosecuto the discovery of tho south land, 
and entrusted the command to Captain Abel Jansen 
Tasman, This voyage proved to be tho most important to 
geography that had boon undertaken since tho first circum- 
navigation of the globe. Tasman sailed from Batavia in 
the yacht “Heomskirk” on the 14th of August 1642, and 
from Mauritius on tho 8th of October. On November 24 
high land was sighted in 42° 30' S., which was named Van 
Diemen’s Land, and, after landing thoro, sail was again 
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made, and New Zealand (at first called Staten Land) was time, and the astrolabe for Mgh altitudes With the mven- 
discovered on the 14th of December. Tasman communi- tion of these instruments came instructions for then use, 
cated with the natives and anchored m what he called and for working out observations In England the fust of 
Murderer’s Bay. From New Zealand it was resolved to these was The Old Rutter of the Sea, printed in 1490, 
steer eastwaid to longitude 220°, and then north. On this Then followed the Seaman’s Secrets of John Davis, and A 
course the ships arrived at Tongatabu, one of the Friendly Regiment of the Sea, containing very necessary Matters , with 
Islands of Cook; in April 1643 they were off the north a perfect Sea Card, by Thomas Hood, published m 1596. 
coast of New Guinea; aud on June 15 Tasman returned to Hood also sold compasses constructed on Mr Norman’s 
Batavia. In 1644 Tasman made a second voyage to effect principle, near the Mmories. These manuals contained 
a more fall discovery of New Guinea. definitions, treatises on the use of the sea card and compass, 

French The French directed their enterpiise more in the direction tables of decimation and rules for applying it, rules for dead 
entei- of North America than of the Indies. One of their most reckonings and longitude, and instiuctions in the use of 

puses, distinguished naval worthies was Samuel Champlain, a instruments. Latitude was obtained by observation, hut 

native of Brouage in Samtonge, whose friend and patron longitude had usually to be reckoned on the chart from the Fmdin 
was Aymar de Ohastes, governor of Dieppe, a devoted meridian of Grand Canary, which in those days was used laoglta 
CL amp- follower of Henry IY. Champlain after the close of the by all civilized countries. The differences of time between 

Iu!l war with the League in Brittany, in which he served, made the eclipses of the moon at the place of the observer and 

a remarkable journey through Mexico and the West India the place for which it was calculated in the ephemendes for 
Islands from 1599 to 1602, and on his ietura.be found that that day was another method in use of finding the cliffer- 
M de Chastes was, undeterred by previous failures, resolved ence of longitude. Mariners were also provided with tables 

to undertake the establishment of a colony m Canada, giving the number of miles in a degree of longitude for 

Champlain was sent on a voyage of reconnaissance, and every degree of latitude. Much attention was bestowed 

on his return lie found that the Smur de Chasten was dead, upon the phenomena of the variation and dip of the 
In 1603 the Sieur de Monts was named vice-admiral of magnetic needle. Robert Norman, the hydrographer, dis- 
tlie coasts of Acadia, and Champlain sailed with him from covered the dip or inclination of the needle in 1576, and in Vamt 
Dieppe. He was for some years engaged in surveying all 1581 he observed the variation of the compass at London, of com 
the coasts of Acadia and Cape Breton, and in 1607 he re- and found it to be 11° 15' E. In the same year his Lis- P 8,99, 

turned to France with De Monts. In the following year course of the Magnet or Loadstone was published by Ballard, 

another attempt was made. Champlain, with a colleague In 1580 Mr Borough, comptroller of the navy, found the 

named Du Pont Gravd, sailed to the St Lawrence, and variation of the compass at Limehouse to be 11° 19' E. It 
on July 3, 1608, they first armed at Quebec. In 1609 may be observed here that in 1657 there was no variation 
Champlain ascended the Iroquois to the lake which still at London, and that it moved westerly until 1815, when it 
bears his name By 1611 a regular colony was established was 24° 27' W. It is now returning eastwards, 
at Quebec ; and in 1 620 Champlain was installed as By means of these rough instruments and calculations 
governor. He died towards the end of the year 1635. our Elizabethan navigators and their contemporaries suc- 

Champlain was an able navigator and a resolute explorer, ceeded in delineating the vast regions that were discovered 

and he made a very large addition to the knowledge of Thus the sum of human knowledge was augmented, while 
Canada and Acadia (Novia Scotia). men’s minds were enlarged, and the wealth and prosperity 

The last expedition of the 17th century was purely scien- of nations were increased, through the provision of safe 

Halley, fcific. In 1699 Edmund Halley, the astronomer-royal, in guides by which lands and seas could he traversed, and 

command of tho “ Paramour Pink,” undertook a voyage to distant countries visited. 

improve the knowledge of longitude, and of the variation In the 18th century, to a far greater extent than had 
of the compass. The results of his voyage were the con- ever been the case before, geography began to be cultivated 
struct! on of a variation chart, and proposals for finding the for its own sake, and expeditions were fitted out with the 
longitude by occupations of fixed stars. objects of discovery and of acquiring knowledge. The 

Progress During the 17th century very considerable progress was same objects also generally formed part of those enterprises 
or navi- mac [ e the art of navigation, and in systematizing aud which were avowedly undertaken for conquest, in the 
ga 101:1 ' delineating the vast mass of material that was accumulated search of wealth, or from motives of religious zeal. 

by the ceaseless activity of explorers. The Dutch took the The improvement of scientific apparatus naturally went Board 
lead as map-makers, Mercator invented the useful projec- hand in hand with the progress of discovery. The great Lou ^ ti 
tion which bears his name ; and Ortelius, Hondius, and desideratum was the means of findiug the longitude ; and 
Hulsius compiled a series of valuable maps. In finding the it was the creation of a commission for the discovery of 
latitude at sea, the astrolabe very generally gave place to longitude in 1713 which, so far as England is concerned, 

Ci oss- the cross-staff, because the graduation of the latter was gave the greatest stimulus to inventions connected with 
&tafl larger and more easily read off The cross-staff was a very geographical research. To the Board of Longitude is due 
simple instrument, consisting of a graduated pole with cross the conception of the Nautical Almanac , and the establish- 
pieces, called transversaries (of which there were four used ment of a surveying branch of the naval service. The 
according to the altitude), also graduated, which were fitted Nautical Almanac first appeared in 1 7 67, under the auspices Naufla 
to work on it. The bearmgs of the sun were taken by com- of Dr Maskelyne, the astronomer-royal, who, by furnishing Almans 
pass, to ascertain when it was near the meridian ; then the tables of knar distances, supplied another means of finding 
end of the long staff was placed close to the observer’s eye, the longitude The invention by Hadley, in 1731, of tho 
and the transversary moved until one end exactly touched quadrant for use at sea, which entirely superseded the 
the horizon, and the other the sun’s centre. This was con- astrolabe and cross-staff, was a still greater improvement ; 
tinned until the sun dipped, when the meridian altitude and it was soon followed by better instruments on the same 
was obtained, The back-staff was an improvement on the principle — the sextants of Dollond and Troughton. The Sextant 
cross-staff, invented by the great Arctic navigator John work of travellers on land also- became more accurate-in 
Davis. It was fitted with a reflector, and it was thus the proportion as instruments and maps were improved.* Early* 
first rough idea of the principle of the quadrant and sextant, explorers by land were content with itineraries and maps 
The cross-staff was used for low altitudes, because both which only indicated distances. The introduction or 
ends of the transversary could easily be seen at the same observations by compass bearings was animpoftantimprove* 
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meat ; and after the invention of Hadley’s quadrant, these 
rough route surveys began to be checked and verified by 
astronomical observations. 

imvey The most remarkable example of the eaily application of 
if China, these improvements is to be found in the suivey of China 
by the Jesuit missionaries. They first piepared a map of 
the country round Peking, which was submitted to the 
emperor Kang -In, and, being satisfied with the accuracy of 
the European method of surveying, lie resolved to have a 
survey made of the whole empire on the same principles. 
This great woik was commenced m July 1708, and the com- 
pleted maps were presented to the emperor in 1718. The 
records preserved in each city were examined, topographical 
information was diligently collected, and the Jesuit fathers 
checked their triangnlation by meridian altitudes of the sun 
and pole star, and by a system of remeasurements. The 
result was a more accurate map of China than existed, at 
that time, of any country in Euiope. Katig-hi next ordered 
a similar map to be made of Tibet, the survey being exe- 
cuted by two lamas who were carefully trained as surveyors 
by the Jesuits at Peking. From these surveys were con- 
structed the well-known maps which were forwarded to Du- 
halde, aud from which D’Anville constructed lus atlas. 
Missions Several European missionaries had previously found theii 
to Tibet wa y f rotn India to Tibet. Antonio Andrada, m 1624, was 
the first Euiopean to enter Tibet since the visit ot Friar 
Chloric iu 1325. The next journey was tbat of Fathers 
Grueber and Dorville about 1 660, who succeeded m pass 
iug from China, through Tibet, into India. Iu 1715 
Fathers Desideri and Freyre made their way from Agra, 
across the Himalayas, to Lassa, the capital of Tibet , and 
the Capuchin Fuar Orazio della Ponna resided at Lassa 
from 1735 until 1747. But the most remarkable journey 
in this direction was performed by a Dutch traveller named 
Van da Samuel Yau do Putte. He is the only European who lias 
Putto. ever completed the journey from India, through Lassa, to 
China, and returned to India by the same route. He left 
Holland in 1718, went by land through Persia to India, and 
eventually made his way to Lassa, where he resided for a 
long time He went thence to China, returned to Lassa, 
and was in India in time to be an eye-witness of the sack of 
Delhi by Nadir Shah in 1737. In 1743 he left Iudia, and 
died at Batavia on the 27th of September 1745. The pre- 
mature death of this illustrious traveller is the more to be 
lamented because his vast knowledge died with him. Two 
English missions sent by Warren Hastings to Tibet, one led 
by Mr George Bogle in 1774, and the other by Captain 
Turner in 1783, completes the list of Tibetan explorers in 
Persia the 1 8 th century. From Persia much new information was 
supplied by Chardin, Tavernier, Hamilton, Thevenot, and 
Krusinski, and by English traders on the Caspian. In 
1738 J olm Elton traded between Astrakhan and the Persian 
port of Enzeli on the Caspian, and undertook to build a 
fleet for Nadir Shah. Another English merchant, named 
Jonas Han way, arrived at Astrabad from Russia, aud 
travelled to the camp of Nadir at Kazviti, One lasting 
and valuable result of Hanway’s wanderings was a most 
India, charming book of travels. The extension of the dominions 
of the Company largely increased the knowledge of India. 
In 1700 Guillaume Delisle, the principal creator of the 
modern system of geography, published his map of tlio con- 
tinents of the Old World ; and his successor D’Anville pro- 
duced his map of India m 1 752. D’Anville’s map contained 
all that was then known, hut ten years afterwards Major 
Rennell commenced his surveying labours, which extended 
over a period from 1703 to 1782. His survey covered ail 
area 900 miles long by 300 wide, from the eastern confines 
of Bengal to Agra, and from the Himalayas to Calpi. 
Rennell was indefatigable! in collecting geographical infor- 


map of India in 1788, and the memoir in 1792. Surveys 
were also made along the Indian coasts, and the charts of 
Huddert, Ritchie, and M'Cluer were the forerunners of the 
more accurate aud elaborate productions of the succeeding 
century. 

Arabia received very careful attention, in the ISth Auk 
century, from the Danish scientific mission, which included 
Carsten Niebuhr among its members. Niebuhr landed at 
Loheia, on the coast ot Yemen, in December 1762, and 
went by laud to Sana. All the other members of the 
mission died, and lie proceeded from Mocha to Bombay 
He then made a journey through Persia and Syria to 
Constantinople, returning to Copenhagen m 17 67. His 
invaluable work, the Description of Arabia, was published 
in 1772, and was followed in 1774-78 by two volumes of 
travels in Asia. The great traveller survived until 1815, 
when he died at the age of eighty-two James Bruce of Bruce 
Kinnaird,the contemporary of Niebuhr, was equally devoted 
to Eastet u travel. After studying Arabic and Geez for some 
years, he went out as consul to Algiers, aud resided tlieie 
from 1762 to 1765, exploring and sketching the Roman 
ruins m Algiers and Turns. In 1765 he travelled by land 
from Tunis to Tripoli, and then took a passage for Candin, 
but was shipwrecked near Bengazi, and had to swim on 
shore. He eventually reached Candia, and, sailing thence 
to Siclon, travelled through Syria. In June 1 768 he landed 
at Alexandria in the dress of an Arab, and soon afterwards 
we hear of him at Jiddah, the port of Mecca, in the dress 
of a Turkish sailor. He had resolved to attempt the dis- 
covery of the source of the Nile; and in 1769 he landed at 
Massowah, on the Abyssinian coast. He then penetrated 
to Axum aud Gondar, and in November 1770 lie reached 
the source of the Abai, then supposed to be the mam stream 
of the Nile He thus attained the great object of his 
ambition. Returning by the desert into Egypt, Bruce 
reached England in 1774, and settled once more at his old 
home at Kmnaird after an ahsenco of ten years, Drged by 
his old friend, Mr Dailies Barrington, tho great traveller at 
length published his Travels to Discover the Source of the 
Nile in the Tears 1768-73 (5 vols, 4to) in 1790. Bruce, 
like many other conscientious and deserving explorers, was 
assailed by calumny and detraction. But every succeeding 
year has added to the high estimation iu which his labours 
are held, and to the reverence with which his memory is 
cherished. He died at Kinnaird House, Stirlingshire, in 
1794. 

Before the death of Bruco an African Association was Africi 
formed, in 1788, for collecting information respecting the Arsw 
interior of that continent, with Major Rennell and SuA 1011, 
Joseph Banks as leading members, and Bryan Edwards as 
secretary. The association first omployed a Mr Ledyard to 
cross Africa from easL to west on the parallel of tho Niger, 
and Mr Lucas to cross tho Sahara to Fezzan. Ledyard, 
who had previously made a most extraordinary journey into 
Siberia, died at Cairo in 1788. Lucas went from Tripoli 
to Mesurata, obtained some information respecting Fezzan, 
and returned in 1789. One of tho chief problems the 
Association wished to solve was that of tho existence and 
course of the river Niger, which Maxwell believed to bo 
identical with the Congo. Mungo Park, then an assistant Mnnp 
surgeon of an Indiaman, volunteered his services, which wore 1>£U 'k- 
accepted by tho Association, and in 1795 ho arrived at tho 
Euglish factory of Pisama, 200 miles up the Gambia, 
Leaving this station in December he reached Ludamar, 
where a Moorish chief imprisoned him until tho following 
July. He then crossed a mountainous tract to a Manclingo 
town called Kamalia. Quite destitute, and suffering from 
fever, he remained there for several months, but finally 
found his way back to Pisania, and returned to England. 
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graphical me moir by Rennell, was published m 1 79 9. Five 
years afterwards be accepted an offer from the Government 
to command an expedition into the interior of Africa, the 
plan being to cross from the Gambia to the Niger, and 
descend the lattei river to the sea Park left the factory 
of Pisania, on the Gambia, on the 4th of May 1805, accom- 
panied by Lieutenant Martyn and 35 soldiers, besides 
guides All died but four during the rainy season, and the 
iest, including Mungo Park, perished m a rapid on the 
Niger, having been attacked from the shore by older of a 
chief who thought he had not received suitable presents 
Paik was only thirty-five at the time of his death. The 
details respecting the fate of the ill-fated explorer and Ins 
party were obtained fiom the guide. 

While the English were at work in the direction of the 
Niger, the Portuguese were not unmindful of their old ex- 
Lacerda. plonng fame. In 1798 Dr Lacerda, ail accomplished 
astronomer, was appointed to command a scientific expedi- 
tion of discovery to the north of the Zambesi He staited 
in July, crossed the Muchenja Mountains, and reached the 
capital of the Cazembe, where he died of fever. Dr Lacerda 
left a valuable record of his adventurous journey , but with 
Mungo Park and Lacerda the history of African exploration 
m the 18th century closes. 

In South America scientific exploration was busily at 
work during this period. The great event of the century, 
Aic of as regards that continent, was the measurement of an arc 
meudian 0 f the meridian. The undertaking was proposed by the 
med' ^ renc h Academy, and a commission left Pans m 1735, con- 
sisting of La Condamme, Bouguer, and Godin. Spain 
appointed two accomplished naval officers, the brotheis 
Ulloa, as coadjutors The operations were carried on 
during eight years on a plain to the south of Quito ; and, 
in addition to his memoir on this memorable and most 
important measurement, La Condamme collected much 
valuable geographical information duung a voyage down 
the Amazon. The arc measured was 3° T 3" in length; 
aud the work consisted of two measured bases connected 
by a series of triangles, one north and the other south of 
the equator, on the meridian of Quito. Contemporaneously, 
in 1738, M. Maupertuis of St Malo measured an aic of the 
meridian in Lapland. Another result of this expedition 
was the publication of a valuable work by the brotheis 
Ulloa. 

Bucca- The English and Fi encli Governments despatched several 

nea's. expeditions of discovery into the Pacific and round the 
world during the 18 th century. They were preceded by 
those wonderful and romantic voyages of the buccaneers, 
of such men as Woodes Rogers, Davis, Shelvocke, Clap- 
peuton, and Dampier, which can never fail to interest, 
while they are not without geogiaplncal value. The works 
of Dampier are especially valuable, and the narratives of 
William Funnell and Lionel Wafer furnished the best 
accounts then extant of the isthmus of Darien. Dampier’s 
literary ability eventually secured for him a commission in 
the king’s service , and he was sent on a voyage of dis- 
covery, during which lie explored part of the- coasts of 
Australia and New Guinea, and discovered the strait which 
bears his name between New Guinea and New Britain, re- 
turning in 1 701. In 1 72 1 J acob Roggewein was despatched 
ou a voyage of some importance across the Pacific by the 
Dutch West India Company, during which he discovered 
Easter Island on April 6, 1722. 

The voyage of Lord Anson to the Pacific in 1740-44 
was of a predatory character, and he lost more than half 
his men from scurvy , while it is not pleasant to reflect 
that at the very time when the French and Spaniards were 
measuring an arc of the meridian at Quito, the English 
under Anson were pillaging along the coast of the Pacific, 
and burning the town of Payta, But a romautic interest 


attaches to the wreck of the “Wager,” one ol Anson’s fleet, 
on a desert island near Ghiloe, for it bore fruit in the 
charming nanative of Byron, which will endure for all time. 

In 17C4 Captain Byron himself was sent on a voyage of 
discovery loundthe woild, which led immediately after his 
return, to the despatch of another to complete Ins work, 
under the command of Captain Wallis. 

The expedition, consisting of the “ Dolphin ” commanded Poljue 
by Captain Wallis, and the “ Swallow ” under Captain tx 
Carteiet, sailed in September 1766, but the ships were j^ ora ‘ 
separated on entering the Pacific from the Straits or 11 ' 
Magellan, Wallis discovered Tahiti on June 19, 1767, of 
which island he gave a detailed account, and Sir Charles 
Saunders’s Island; he returned to England on May 17, 1768. 
Carteret discovered the Charlotte and Gloucester Islands, 
and Pitcairn Island on July 2, 1767 ; revisited the Santa 
Cruz group, which was discovered by Meudana and Quiros , 
and discovered the strait separating New Britain from New 
Ireland, He reached Spithead again on February 20, 1769. 
Wallis and Carteret were followed very closely by the 
French expedition of Bougainville, which sailed from Nantes 
m November 1766. Bougainville had first to perform to 
him the unpleasant task of delivering up the Falkland 
Islands (Maloumes), where he had encouraged the foimation 
of a French settlement, to the Spaniards. He then entered 
the Pacific, and reached Tahiti on April 2, 1768 Passing 
through the New Hebrides group he touched at Batavia, 
and airived at St Malo after an absence of two years and 
four months. 

The three voyages of Cook form an era in the history of Coolc, 
geographical discovery All his work was thoroughly and 
completely done. He systematically surveyed every land he 
discovered, collecting information touchiug every branch of 
inquiry, so that his labours form a very large addition to 
geographical knowledge J ames Cook was born near Whitby, 
Yorkshire, m 1728, aud had been marine surveyor of 
Newfoundland and Labrador from 1763 to 1767. In the 
latter year ho commissioned the “Endeavour’’ and sailed 
for Tahiti, with the object of observing the transit of 
Venus, accompanied by Sir Joseph Banks and Dr Solander, 
a pupil of Linmseus. The transit was observed at Tahiti 
on June 3, 1769. After exploring Tahiti and the Society 
group, Cook was six months surveying the two islands of 
New Zealand, and the coast of New South Wales from 
latitude 38° S. to the northern extremity. Passing through 
Torres Strait, he touched at Batavia, and arrived in England 
ou June 12, 1771. 

Cook’s second voyage was mainly intended to explore the 
region lound the Antarctic Circle ; and it may be mentioned 
that meanwhile a French ship, commanded by M. Kerguelen, 
had sailed southwards in 1771, and discovered the island 
which bears his name. Captaiu Cook was provided with 
two vessels built at Whitby, the “ Resolution,” which he 
himself commanded, aud the “Adventure” under Captain 
Furneaux, who had been with Wallis. After rounding the 
Cape the two vessels reached a south latitude of 57° 15'. 

On March 26, 1773, Captain Cook arrived at New Zealand 
and proceeded to the Society Islands, whence he made 
another voyage southwards between the meridians of 170° 

E. and 106° 54' W, On this occasion he was stopped by ice 
in 71° 10' S. During the second voyage Cook visited Easter 
Island, discoveied several islands of the New Hebrides 
and New Caledonia ; and ou his way home by Cape Horn, 
m March 1774, he discovered the Sandwich Island group. 
Arrived at Spithead on July 30, 1774. The account of 
the second voyage was written by the young naturalist 
George Forster, whose subsequent work was so justly 
eulogized by Humboldt. The third voyage was intended 
to attempt the passage from the Pacific to the Atlantic by 
the north-east. The “ Resolution ” and “ Discovery ” sailed 
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in. 1776, and Cook again took the route by the Cape of 
Good Hope. In 1777 he was at the Friendly group, and 
on January 18, 1778, he discovered the Sandwich Islands. 
He then proceeded to the North American coast, and, after 
a stay of a month in Nootka Sound, he proceeded north- 
wards, fixed the position of the western extremity of America, 
and surveyed Behring Strait. On August 17, 1778, he 
was stopped by the ice m 70° 41' N, and named the 
farthest visible point on the American shore Icy Cape. He 
then visited the Asiatic shore and discovered Cape North, 
beaiing up on August 29 when he was in the 180th degree 
of longitude Returning to the Sandwich Islands, Captain 
Cook was murdered by the natives of Hawaii On Febru- 
ary 14, 1779, his second, Captain Clerke, took the com- 
mand, and proceeding to Petropaulowski in the following 
summer, he again examined the edge of the ice, but only 
got to 70° 33' N. The ships returned to England m 
October 17S0. 

La Per- In 1785 the French Government fitted out a very 
oase -!i carefully-prepared expedition of discovery at Brest, which 
was placed under the command of La Perouse, an accom- 
plished and experienced officer. After touching at Con- 
cepcion in Chili, and at Easter Island, La Perouse proceeded 
to the Sandwich Islands, and thence to the coast of 
California, o£ which he has given a very interesting account. 
Ho then went across the Pacific to Macao, and m July 1787 
he proceeded to explore the Gulf of Tartary and the shoies 
of Saghalien, remaining some time at Castnes Bay, so 
named after the Fiench minister of marine. Thence he 
went to the Kurile Islands and Kamchatka, and sailed 
from the far north down a meridiaa to the Navigator and 
Friendly Islands He was in Botany Bay in January 1788; 
and sailing thence, the oxplorei, his ship, and. crew wero 
never seen again. Their fate was long uncertain. In 
September 1791 Captain D'Entrecasteaux sailed from 
Brest with two vessels, to seek for tidings. Ho visited the 
New Hebrides, Santa Cruz, New Caledonia, and Salomon 
Islands, and made careful though rough surveys of the 
Lomsiade Archipelago, islands north of New Britain, and 
part of New Guinea. D’Entrecasteaux died on board his 
ship on July 20, 1793, without ascertaining the fate of La 
Perouse. It was Captain Peter Dillon who at length 
ascertained, in 1828, that the ships of La Perouse were 
wrecked on the island of Vanikoro during a hurricane. 

Tho work of Captain Cook bore fruit in many ways. 
Bligli. His master, Captain Bligh, was sent in the “Bounty” to 
convey breadfruit plants from Tahiti to the West Indies. 
He reached Tahiti m October 1788, and in April 1789 a 
mutiny broke out, and he, with several officers and men, 
was thrust into an open boat in mid -ocean. During the 
remarkablo voyage he then made to Timor, Captain Bligh 
passed amongst the northern islands of tho New Hebrides, 
which he named the Banks Group, and made several run- 
ning surveys. He reached England in March 1790. The 
“ Pandora,” under Captain Edwards, was sent out in search 
of the “ Bounty,” and discovered the islands of Cherry and 
Mitre, east of the Santa Cruz group, bub she was eventually 
lost on a reef in Torres Strait. In 1796-97 Captain 
Wilson, in the missionary ship “Duff,” discovered tho 
Gambler and other islands, and rediscovered the islands 
known to and seen by Qniros, but since called the Duff 
Group. Another result of Captain Cook’s work was the 
lustra- colonization of Australia. On January 18, 1788, Admiral 
Lan colo- Phillip and Captain Hunter arrived in Botany Bay in the 
mzation. u gupp]y » and “ Sirius,” followed by six transports, and 
established a colony at Port Jackson. Surveys were then 
undertaken in several directions. In 1795 and 1796 M, 
Flinders and G. Bass were engaged on exploring work in 
a small boat called the “ Tom Thumb.” In 1797 Bass, 
who hacl boon a surgeon, made an expedition southwards, 


continued the work of Cook from Ham Head, and explored 
the strait which bears his name, and in 1798 he and 
Flinders were suiveying the east coast of Van Diemen’s 
Land. The planting of a colony at Port Jackson led to 
the despatch of an expedition to complete the exploration 
of the Australian coasts. The command was given to 
Captain Matthew Flinders. He was furnished with aFImdeis. 
vessel called the “ Investigator,” and sailed from England 
on J uly 18, 1801. Commencing from King George’s Sound, 

Captain Flinders discovered and made a pieliminary survey 
of all the south coast of Australia to Bass Strait, and the 
east coast from the barrier reef to Torres Stiait, as well as 
the east coast of the Gulf of Carpentaria. Flinders met 
the French expedition under Baudin and Freycmet with the 
two ships “ Geographe ” and “ Naturahste,” which was en- 
gaged upon the same woik. He was taken prisoner by the 
French Jn 1804 and detained until 1810, so that his woik 
did not appear before 1814. 

Yet another out-come of Captain Cook’s work was the Van- 
voyage of George Vancouver, who had served as a midship- couvor. 
man m Cook’s second and third voyages, The Spaniards 
under Quadra had commenced a survey of north-western 
America and occupied Nootka Sound, which their Govern- 
ment eventually agieed to surrender. Captain Vancouver 
was sent out to receive the cession, and to survey the coast 
from Cape Mendocino northwards. He commanded the old 
“ Discovery,” and was at work during tho seasons of 1792, 

1793, and 1794, wintering at the Sandwich Islands. Re- 
turning home m 1795, ho completed his nanativo and vciy 
valuable series of charts, and died in 1798. 

The 18th century saw the Arctic coast of North Amciica Hudsons 
reached at two points, as well as the first scientific attempt Ba 5 r Com 
to reach the North Pole The Hudson’s Bay Company had 1>auy ' 
been incorporated in 1670, and its servants soon extend eel 
their operations over a wide area to tho north and west of 
Canada. In 1741 Captain Christopher Middleton was 
ordered to solve the question of a passage from Hudson’s 
Bay to the westward. Leaving Fort Churchill in July 
1742 ho stood northwards and discovered the Wager River 
and Repulse Bay, bearing up again on August 9. He was 
followed by Captain W. Moor in 1746, and Captain Coats 
in 1 75 1, who examined tho W ager Inlet up to tho end. On 
November 6, 1769, Samuel Hearne was sent by tho 
Hudson’s Bay Company to discover the sea on the north 
side of America, blit was obliged to return. On February 
23, 1770, he set out again from Fort Prince of Wales ; 
but, after great hardships, he was again forced to return to 
the fort. He started once more on December 7,177 1, and 
at length reachod the Coppermine River, which he surveyed 
to its mouth, but his observations are vory unreliable. 

With tho same object of reaching tho sea, Alexander 
Mackenzie, with a party of Canadians, set out from Fort 
Chopcwyan on June 3, 1789, and descended a river which 
bears the explorer’s name. His account of the journey is 
oven more unsatisfactory than that of Hearne. 

In February 1773 the Royal Society submitted a proposal Polar ix- 
to the king for an expedition to try how far navigation l lloni ' 
was possiblo towards tho Pole. The “Racehorse” and 11011 ’ 
“Carcass” bombs were selected as best adapted for the 
service, and Captains Phipps and Lutwidgo wero appointed 
to command them. The expedition sailed on Juno 2, 1773, 
and sighted the coast of Spitzbergen on the 28th. Captain 
Phipps stood into every opening he could find in tho ice, 
bub wub invariably stopped by a solid barrier. Ho ex- 
amined a line extending over twenty degrees of longitude, 
and found no oponingin tho heavy polar pack in auy direc- 
tion. After a very careful and persevering examination of 
the ico, the expedition returned to England in September. 

The highest latitudo reached waB 80° 48' N. But the most 
important Arctic work in the 18th century was performed 
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Russians by the Kussians, for they succeeded in delineating the 
inSiberia, whole of the northern coast of Siberia. Some of this work, 
indeed, was clone at a still earlier date. The Cossack 
Des chief! made an extraordinary voyage, m the summer of 
1648, fiom the river Kolyma, through Behring Strait to 
Anadyr, a performance which has never since been equalled. 
Between 1738 and 1750 the mates Manin and Sterlegoff 
made their way in small sloops from the mouth of the 
Yenisei as far north as 75° 15' N. The land from Taimyr 
to Cape Chelyuskin, the most northern extremity of Siberia, 
was mapped by the mate Chelyuskin, who discovered the 
extreme point in May 1742. To the east of Cape Chelyus- 
kin the Russians encountered greater difficulties. They 
built small vessels at Yakutsk on the Lena, 900 miles 
from its mouth, whence the first expedition was des- 
patched under Lieutenant Prontschicheff in 1735. He 
sailed from the mouth of the Lena to the month of 
the Olonek, where he wintered, and on September 1, 
1736, he got as far as 77° 29' N., within five miles of Cape 
Chelyuskin, which is m 77° 34' N. Both he and his young 
wife died of scurvy, and the vessel returned. A second 
expedition, under Lieutenant Laptieff, started from theLena 
m 1739, but encountered masses of drift ice in Chatanga 
bay, and with this ended the voyages to the westwaid of 
the Lena. Several attempts were also made to navigate 
the sea from the Lena to the Kolyma. In 1736 Lieutenant 
Laptieff sailed, but was stopped by the drift ice in August, 
and in 1739, during another trial, he reached the mouth 
of the Indigirka, where he wintered. In the season of 
1740 he continued his voyage to beyond the Kolyma, 
wintering at Nijni Kolymsk. In 1725 Vitus Behring, a 
Dane m the Russian service, received his instructions from 
Peter the Great a few days before the czar’s death. Two 
vessels were built for Behring at Okhotsk, and sailing m 
July 1728, he ascertained the existence of the strait between 
Asia and America which bears his name. In September 
1740 Behring again sailed from Okhotsk, with Steller on 
board as naturalist In June 1741 Commodore Behring 
named the magnificent peak on the coast of North America 
Mount St Elias, and exploied the Aleutian Islands. In 
November the ship was wiecked on Behring Island, and 
the gallant Dane, worn out with scurvy, died there on the 
8th of December 17 41. In March 1770 a merchant named 
Liakhoff saw a large herd of lemdeer coming from the north 
to the Siberian coast, which induced him to start iu a 
sledge in the direction whence they came. Thus the New 
Siberian Islands were discovered, and for years afterwards 
the seekers for fossil ivory resorted to them. Tho Russian 
Captain Vassili Tchitschakoff in 1765 and 1766 made two 
persevering attempts to penetrate the ice north of Spitz- 
bergen, and reached to 80° 30' N., and Russian parties 
twice wintered at Bell Sound. But the result was the same 
as all others havo obtained before and since; the Spitz- 
bergen route is evidently not the way to the Pole. 

Collac- The 18th century saw great progress in the collection 
turns of and arrangement of geographical material, and in the work 
voyages. 0 £ smT eymg and map-makmg. Collections of voyages and 
travels were brought together iu the four quarto volumes 
of Astley (1745) and the two folios of Harris (1764); 
while Dr Hawkesworfch edited the Government voyages to 
the Pacific in 1773. Sir Joseph Banks was the great 
patron of geography in England, aided by the indefati- 
gable labours of such critical geographers as Rennell, 
Dalrymple, and Barrington; while in France the great 
cartographer D’Anville introduced a habit of critical ac- 
curacy, and caused a complete revolution in tho art of map- 
making, 

Towards the close of the century it was recognized that 
geography served more extensive and important uses than 
had ever before been supposed. The route survey was 


sufficient for the traveller or soldier, while accurate charts 
guided the manner across the ocean. But surveys are also Sui Tej 
the basis of statistics and of administration, and rigoious 
accuracy became necessary. Surveys on a trigonometrical 
basis, which have been proceeding in all the countries in 
Europe (except Turkey) and in India during the present, 
were commenced in the last century In Great Britain the 
Oidnance Survey was begun m April 1784, when General 
Roy measured a base line on Hounslow Heath. The 
triangulation of the British Isles was commenced in 1784 
and completed m 1852. Maps based on tngonometrical Clause: 
surveys may eventually explain and lllustiate the physical maps, 
aspect of the whole globe, but at present they are neces- 
sarily confined to those nations which aie m the front rank 
of civilization. Countries which are not so advanced are 
still obliged to be content with such maps as sufficed for 
all the world in the last century, befoie the results of 
trigonometrical surveys were available. These secondary 
maps are adapted for the requirements of the countries 
which use them, being based on positions fixed by astro- 
nomical observations, on cross bearings, and often on chained 
distances. The third class of maps includes the work of 
explorers of unknown or little known regions, and of geo- 
graphers who delineate the features of such regions by 
compilation and by intelligent collation of the work of 
travellers. There are thus three grand divisions in the 
character and uses of maps. There are first those which 
aim at minute accuracy, ami which are intended as docu- 
ments for administrative purposes, and in pursuing exact 
statistical investigations. Secondly, there are maps which 
are based on less accurate surveys of countries less populous 
or less advanced in civilization; these are useful for 
political, geographical, and military purposes, but are not 
to be relied on to the same extent or in the same way as 
is the case with those based on trigonometrical surveys. 
Thirdly, there are the roughly compiled maps of little 
known regions, which are constantly m course of improve- 
ment, and which do the work of pioneers. 

In treating here of the progress of geographical discovery 
in the present century, it is to those who prepare the last 
class of maps, to the pioueers — the discoverers— that we 
must mainly, though not exclusively, confine our attention. 

We propose to review the work of discoverers and explorers 
of the 19th century in two sections as regards time, — first 
during the first thirty, and secondly during tho last forty- 
oight years. The Royal Geographical Society was founded 
iu 1830, and forms a landmaik. In each period we shall 
take first the work done in Asia, then Africa, then America, 
then Australia, then Polynesia, and finally the Arctic and 
Antarctic regions. 

At the beginning of the century British rule in India was Work 
exteuded over the plains of the Ganges almost to the Sutlej, India, 
and the attention of explorers was drawn to the mighty 
mass of the Himalayas. Oaptain Herbert, in 1818, at- 
temped to give a general view of the physical character 
of this great range, and MoDrcroft reached the Mansarowa 
lake, and the upper courses of the Indus and Sutlej ; while 
Mr Manning, in 1811, was the only Englishman who ever 
visited Lassa, the capital of Tibet. The mission of Sir 
John Malcolm to Persia in 1808 led to much geographical 
work being achieved. On his staff was Macdonald Kinneir, 
who wrote a valuable memoir on the geography of Persia ; 
while at the same time Lieutenant J. Macartney, under 
Mountstuart Elphinstone, was collecting materials fora map 
of Afghanistan. In 1810 Pobtinger and Christie made an 
important journey through Baluchistan by different routes, 
Christie afterwards visiting Herat and Yezd : and in 1827 
Mr Stirling of the Bengal Civil Service crossed the Haalrah 
mountains. 

The close of the war in 1815 led to numerous efforts for 
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tli e furtherance of geographical discovery, especially m 
Yfnca. Africa and the far north. In 1818 to 1820 Captain Lyon, 
R. hi., and Mr Ritchie landed at Tripoli, and penetrated as 
far as Mourzouk ; and this led to the more important ex- 
pedition of Major Denham and Captain Clapperton, R.N , 
which was despatched by the Government. They landed 
at Tripoli in 1823, aud advanced mto the interior as far as 
the east coast of Lake Tchad, of which they gave a most 
interesting account, obtaining latitudes by mendian alti- 
tudes and longitudes by lunar observations. Clapperton’s 
furthest poiut was at Saccatoo, westward of the lake, and 
here he was forced to turn back. But in 1825 he was 
again employed to explore tho interior of Africa, and this 
time he started fiom the Atlantic side with his faithful 
servant Richard Lander. Landing in the Bight of Beuin, 
he succeeded in reaching Saccatoo from the west side, thus 
completing a route fiom Tupoli on the Mediterranean to the 
coast of Guinea. But at Saccatoo the gallant sailor suc- 
cumbed at last, dying on the 13th of Apul 1827 His 
faithful servant Lauder returned to the coast] aud in 1830 
he and his brother were employed to explore the course of 
the Niger or Quorra They embarked on the river near 
Boossa, passed through the Yorriba countiy, and came out 
at the mouth of the Nun 

The Admiralty also considered that a river of such 
magnitude as the Zaire oi Congo ought to be explored. 
Captain Tuckey, II, N., was selected to conduct the Congo 
expedition, and received command of a stoamei called the 
“ Congo, 11 with a ciew of 49 officers and men. The expedi- 
tion reached tho mouth of the gieat river on July 5, 1816, 
and proceeded up to the foot of the falls of Yellala, tho 
farthest point hitherto reached Captain Tuckey, with 15 
of Ins party, landed on the north shore on tho 14th of 
August, and, after travelling for about 40 miles over a hilly 
country, he reached the head of the falls and tho banks of 
the upper river. He had explored the river for a distance 
of 280 miles from, tho son. But death overtook the com- 
mander of tho expedition and several officers, and the 
“ Congo ” returned m command of the master, Mr Fitz- 
maurice, after executing the survey from tho foot of the 
falls to Euibomma. 

South. South America had produced two eminent physical goo- 
Amanca. graphers, namely, Caldas of Bogota and Unanuo of Luna, 
before the scenery of the Orinoco and the Andes became 
familiar to Europe through the charming narratives of 
Hum- Humboldt It was m 1799 that the gieat Prussian natu- 
boldt. lalisfc embarked at Coruna, and landed at Cumanaontho 
coast of Venezuela, II is observant eye and bright imagina- 
tion, combined with habits of scicntilic thought, produced 
pictures of the physical aspects of tho regions ho explored 
which are quite unequalled. What ho saul of Gcorgo 
Forster is even more true of himself : u Ho depicted in 
pleasing colours the changing stages of vegetation, tho i cla- 
rions of climato and articles of food in their influonce on 
tho civilization of mankind. All that can give trulb, indi- 
viduality, and distinctiveness to tho delineation of oxolic 
nature is united in liis work.” The Orinoco and Onssiquiari, 
the falls of Tcquendama, tho mountains of Quitidui, 
Chimborazo, and Quito, Cajamarca, and the upper Amazon, 
and the varied scenery of Mexico, are imprinted on the 
imagination with life-like form mid colouring by this great 
master of description, His service to geography was far 
greater than that of any more discoveror. Humboldt left 
the New World in 1804. 

retie _ The greatest and most important enterprise, after tho 
joo very, peace of 1815, was the renewal of Arctic explication under 
tho auspices of Sir John Barrow. To the great work of 
Scoresby, and to the careful observations of himself and his 
father, we are indebted for tho most exhaustive account of 
the iSpitzborgen seas, and of the ice which encumbers them. 


! When the Government expeditions were undertaken, the 
volumes of Scoresby formed a storehouse of useful and 
well-digested information. The true object of modern 
Arctic enterprise has been the advancement of science, a 
noble and sufficient reason for inclining expenditure and 
facing dangers and hardships. In consequence of Sir John 
Bairow’s lepiesentations, orders were given in 1818 for tho 
preparationof four vessels for Arctic service, — two to attempt 
the passage from the Atlantic to the Pacific, and two to 
attempt an approach to the Noith Pole. But, as Sir John 
Barrow himself explained, the main objects were not the 
accomplishment of voyages by these routes, but the acquisi- 
tion of useful knowledge Sn John Ross, who commanded 
one of the two expeditions, circumnavigated Baffin’s Bay on 
the track of that great navigator, and re-established his 
fame. Captain Buchan, who led the other, battled with 
the impenetrable pack to the north of Spitzbergen, like 
Phipps before him, and then returned. Tbeie can be no 
great success without continuity of effort and perseverance, 
and the early voyages of this century achieved lasting 
results, because those who sent them out were endowed 
with tenacity of purpose. No sooncL had Ross letumed 
than Parry was appointed to command two strongly built 
vessels, the “ Hecla ” and “ Gaper,” and to proceed on the 
same service. On the 11th of May 1819 Parry sailed, and Puny 
on the 1st of August he entered the portals of Lancaster 
Sound, and commenced the discovery of a new region He 
succeeded in sailiug for 300 miles along the southern slimes 
of the lslauds which now bear his name, among ice floes of 
moderate thickness, until he reached tho edge of the un- 
penetrable polar pack at the woAcin extreme of Melville 
Island. Ho went as far as it will ever be possible for any 
vessel to go in tins dnecrion, and then wintered m a 
harbour of Melville Island. In 1820 ho returned with a 
rich harvest of scientific observations, and of valuable in- 
formation iu all branches of inquiry. This first expedition 
was most successful Parry’s second voyage was into 
Hudson’s Bay in search of a passage westward iu that direc- 
tion. He discovered a strait (that of “ Fury and Hecla”), 
and passed two winters 1821-23 on the coast of Melville 
Peninsula. The thud voyage (1824-25) was agaiu up 
Baffin's Bay; but it was unsuccessful, undone of his vessels, 
the “Fury,” was lost. Still every voyago, whether success- 
ful or not m its main object, brought back valuable results. 
Meanwhile tho “ Griper,” commanded by Captain Claveriug, 
had, in 1823, penetrated through the ice to tho east coast 
of Greenland iu 76° N, to enable Captain Sabine to take 
pendulum observations in that jwsitiou. The Russian 
Captain Lutke had also surveyed tho west coast of Novaya 
Zemlya from 1821 to 1824. Parry, after Ins return from 
tho third voyage, proposed an attempt to reach tho Polo by 
travelling over the ice during the summer, on the Spitzbergen 
meridians. He sailed on this sorvicoin tho “JTecla” on 
the 3d of April 1827, and, after placing her in a seenro 
harbour in Spitzbergen, ho began his bold and interesting 
attempt with two boats, fitted with runners for being 
dragged over the ice. But the whole mass of ice was drift- 
ing south faster than Parry’s men, with all their efforts, 
could advance north. However, on July 23, 1827, ho 
attained the latitude of 82° 15' N., which continued to be 
the highest parallel over reached by man until Captain 
Markham wont beyond it in 1875. Parry returned to 
England in October. Another expedition of a private 
character left England iuJune 1829 under the command- 
of Mir John Ross, who was accompanied by his distin- 
guished nephew James O. Ross. Iu August they reached 
Lancaster Mound, and then proceeded southwards down 
Regent’s 1 ulet, wintering on the most northern peninsula 
of America, to which Ross gave tho name of Boothia, Here 
they passed three winters, while, during the intervening 
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summers, some exploring work was accomplished, and 
James Ross plauted the Union Jack on the North Magnetic 
Pole on the 1st of Juno 1831 At last they were forced to 
abandon their little vessel the “Victory,” and make their 
way to the whalers m Baffin’s Bay m open boats. They 
were picked up and ariived in England aftei an absence of 
four years. 

While these bold and perilous voyages weie being con- 
ducted m the Arctic seas, a scries of land journeys completed 
the delineation of the northern coast of Amenca, which hacl 
just been touched at two points in the last ceutuiy, by 
Hearne and Mackenzie. From 1810 to 1823 the gallant 
Sir John Franklin, with Dr Richardson and George 
Back, were struggling to explore the Arctic coast eastward 
from the mouth of the Coppermine River. After great 
sufferings they ernbaiked on the river on June 30, 1820, 
reaching the mouth on July 18, and exploring 550 miles 
of coast line to the eastward, as far as Point Tumagam. 
On the return journey across the bairen lands, the paity 
escaped death from starvation almost by a nniaclo. Un- 
daunted by this ternble experience, Franklm, Richaidson, 
and Back started on another expedition in 1825, this time 
by descending the Mackenzie River. Reaching its mouth 
oli July 7, Franklin and Back discovered 371 miles of coast 
to the westward, as fai as Return Reef ; while Richardson 
explored the space between the mouths of the Mackenzie and 
Coppermine In 1833 Back undertook a thiid journey 
with the object of succouring the Rosses, who had long been 
missing. He discovered and explored the Back or Great 
Fish River for 530 miles, and in July 1834 reached its 
mouth in the Arctic Ocean The gaps on the north coast, 
which were left by Franklm and Back, were subsequently 
filled in by servants of the Hudson’s Bay Company. In 
1837 Messrs Simpson and Dense, in a boat, connected 
Return Reef with Cape Barrow. In 1839 the same ex- 
plorers went from Cape Tumagam to the mouth of Back’s 
River, and still further eastwaid to Castor and Pollux River 
Oti August 2G, 1839, Simpson built a cairn at Cape 
Ilerschel, on King William Island, separated by a strait ten 
miles wide from the mainland. Dr Rae was sent m 1846 
to winter in Repulse Bay, and in 1817 he travelled round 
the Gulf of Akkoolee and connected the work of Ross in 
Boothia with that of Parry during his second voyage. In 
1 854 he united the woik of Ross with that of Simpson, and 
ascertained that Boothia was connected with the mainland 
of America by an isthmus. Thus the whole northern coast 
of America was explored and delineated without a break. 

The Russians were engaged on daring Arctic exploration 
at the same time. In 1809 to 1812 a Russian officer named 
Hedenstrom surveyed the New Siberia Islands ; and in 
1821 Lieutenant Anjou made further investigations respect- 
ing the state of the ice to the noithwnrd. Baiou Wiangcll 
piosecutcd similar researches from his headquarters at Nijm 
Kolymsk, near the mouth of the Kolyma. He made four 
sledge journeys over the Polar Sea from 1820 to 1823, ex 
ploring the coast from the Kolyma to Cape Chelagskoi, and 
making several attempts to advance northwards, but always 
encountering weak ice. Wrangell’s interesting narrative is 
an important addition to Arctic literature. 

The Russians, as well as the French, sent several voyages 
into the Pacific during the first half of the 19th century. 
In 1804 Admiral Krusenstern made a voyage round the 
world, and his pupil, Otto von Kotzebue, son of the 
dramatist, commanded the “ Rurick ” from 1815 to 1818 
on a voyage of discovery lie discovered the great hay 
known as Kotzebue Sound, sounded in Belirtng Strait, and 
nude careful observations of the currents. Wintering m 
California he returned to the Aleutian Islauds in the follow- 
ing spring’; and during the voyage homewards he dis- 
covered several new islands in the Pacific, especially 
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Romauzoff and Krusenstern in the Dangerous Archipelago. 

During another Russian vojage, commanded by Billing- 
hausen, Lazareff and other coral islands m the Dangeious 
Archipelago were discovered, and m 1828 Captain Lutke, 
in the “ Seniavine,” surveyed the Caroline group Captam 
Freycinet, the officer who served with Baudm and edited 
his work, also examined theCarohne Islands in the “Uranie” 
m 1819, but his voyage was mainly m the interests of 
natural histoiy Dupeiry in 1822-23 did some surveying 
work on the coast of New Iieland. But the most important 
French voyage was that of Dumont D’Uiville, who was 
sent out to seek for Laces of La Perouse in 1828. He 
visited Tecopia and other islands in the “ Astrolabe,” and 
was nearly a month at Vamkoro collecting relics of the ill- 
fated expedition. The voyage of D’Urville contributed 
laigely to the advancement of science, and resulted in the 
publication of a magnificent work m 1830. 

The only English scientific voyage to the Pacific m this 
period was sent out mamly to co operate with Parry in his 
third voyage, and Franklin m his second journey. It was 
commanded by Captain Beechey, who had been first lieu- 
tenant with Parry duiing his first Arctic voyage, and on 
May 19, 1825, he sailed from Spithead m H.M.S “Blos- 
som.” AfteL visiting Easter, Gambler, Pitcairn, and other 
islands, the “Blossom” arrived at Honolulu on May 20, 

1826, and in July she was m Behring Strait, entering 
Kotzebue Sound on the 22d. Pioceedmg along the north 
coast of America, the ship’s barge got as far as 156° 21' W. 
to a low cape called Point Barrow, at the very time when 
Franklin and Back were at Return Reef. The accurate ex- 
amination of the coast was made under circumstances which 
demanded great fortitude and perseverance, anrl reflects 
credit on the officers and crew. The “Blossom ” returned 
to Honolulu m January 1827, and arrived at Macao on the 
12tli of April. Captain Beechey next proceeded to survey 
the Loo Choo and Bonin Islands, and, after another visit 
to the far north, and the coasts of California and Mexico, 
he leturned home by Cape Horn and armed at Woolwich 
on October 12, 1828. His valuable and interesting narra- 
tive, in two volumes, was published in 1831. Mr James 
Weddell, a master m the navy, made a voyage to the 
Antarctic Ocean in 1822-24, and went as far south as 74°. 

The Royal Geographical Society was founded in 1830, Royal 
and forms a landmark m the history of discovery. The Geogin 
men wdio initiated the idea and gave it shape were Sir J ohn I” 
Barrow, Sir Johu Cam Hobhouse, Sir Roderick Murchison, 

Mr Robert Biown (Princeps Botanicorum), and Mr Bartle 
Frere. They formed the Foundation Committee The first 
president was Loicl Goderich, and the vice-presidents Sir 
John Barrow, Colonel Leake, Sir John Franklin, ancl Mr 
Greenough. Through this organization explorers and 
students were encouiaged and assisted, information was 
systematically collected and arranged, ancl the work of dis- 
covery was advanced. A similar society m Paris preceded 
that of London m point of time, and now every civilized 
country has established a Geographical Society. 

Our rapid leview of the progress of discovery since the Asia 
foundation of the Geographical Society will commence with 
the continent of Asia, where there were and still are vast 
and most interesting unexplored legions. In British India 
the Trigonometiical Survey has been proceeded with, and is 
now approaching completion. During its progress the 
Himalayan peaks were measured, and in 1848 Sir Andrew Hima- 
Waugh fixed the height of the loftiest, which he named 
Mount Everest, at 29,002 feet above the sea, In 1831 p 
Humboldt published his Ade Geiiivdle, which, with the 
Erdkmde von Asien of Carl Ritter, gave new and clearer 
ideas of the orography of Central Asia. Many travellers 
explored the remoter parts of the HimAlayan chain ; while, 
iu 1848, Dr Hooker in Sikkim, and Dr Thomson in Ladak, 
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reached the summits of the passes leading to Tibet and 
eutral Yarkand. Our relations with Afghanistan led to further 
-sia, exploration, In 1840 Lieutenants Abbott, Conolly, and 
Shakespear visited Khiva, and in 1841 Colonels Stoddart 
and Conolly were murdered at Bokhara, while Eldred 
Pottinger gallantly defended Herat. Sir Alexander Buines 
had previously made his remarkable journey from Cabul to 
Bokhara and back through Persia, and m 1888 Lieutenant 
Wood of the Indian Navy discovered the source of the Oxus. 
Butakoff and other Russian officers, m 1848 and subsequent 
years, surveyed the sea of Aral, and Middendorf made ex- 
tensive explorations and discoveries m Siberia. After the 
Afghan war it was long before any pi ogress was made in the 
exploration of Central Asia, but through the opening of the 
treaty ports in China and the navigation of the Yangtsze a 
considerable increase was made m our knowledge of the 
Celestial Empire. In 1869 Mr B. B. Shaw and Mr Haywood 
reached the cities of Yarkand and Kashgar, and Mr Shaw 
published a most graphic account of the physical aspects of 
Eastern Turkestan. In the previous year Mr Hey Elms 
surveyed the Yellow River of China, and afterwards made 
a journey through a previously unknown portion of western 
Mongolia ; and during 1866-68 the distinguished French 
geographer Lieutenant Garnier surveyed the course of the 
great Cambodian river. The Russians, meanwhile, in their 
advance into Central Asia, had enabled scientific travellers 
like Eedchenbo and others to explore Khokand and the 
northern part of the Pamir, and the more adventurous 
Prjewalski made important journeys through Mongolia and 
to the frontiers of Tibet. Colonels Walker and Mont- 
gomerie, of the great Trigonometrical Suivey of India, 
organized a system of training native explorers, who made 
journeys across the Pamir and to the upper waters of the 
Oxus, as well as through tho previously unknown parts of 
Tibet. In the last mission of Sir Douglas Forsyth to 
Kashgar, Captain Trotter of tho Trigonometrical Survey of 
India formed one of the staff. He did much valuable ex- 
ploring work on the Pamir table-land, and verified tho work 
of Lieutenant Wood at the source of the Oxus. In 1845 
MM. Hue and Gabet travelled through Tibet; and m 
western China the French missionaries have since done use- 
ful geographical work. English diplomatic officers have 
found their way from the south-western provinces of China 
into Burundi, and Baron Richthofen has made very exten- 
sive exploring journeys through the Chinese empire. Tho 
most important journey across Arabia in the present cen- 
tury was made by Mr W. Gifford Palgravo in 1863. 
ilrica, Geographical discoverers of the 19th century have had a 
groat work to do m Africa D’Anvillc and his successors 
cleared off all that was uncertain on tho map, all that had 
come from the information given by Duarto Lopez to 
Pigafetta, and from Leo Africans, and left a great blank. 
James Bruce and Mungo Park, Clapporton and Tuckey, 
merely touched the edges or penetrated in single lines 
across the vast unknown area. But they have been 
followed by many others, and now great progress has been 
made. In 1831 Monteiro and GamitLa were sent by the 
Portuguese Government, in tho footsteps of La Cerda, to 
the capital of Cazembe; while, in 1849 and 1843-47, 
Ladislaua Magyar and Graca explored some of the southern 
h F' ^ents of the Congo. Ruppell (1838), Harris (1843), 
and Dr Beko (1840), Lefebvro and Dillon (1839-43), 
Ferret and Galinior (1847) improved the existing know- 
ledge of Abyssinia, to which a further important contribu- 
tion was made by the expeditionary fiold force sent in 3 867- 
68 to enforce the release of English captives ; and progress 
was made, under the auspices of tho Egyptian Government, 
in exploring the White Hilo above Khartoum. In 1849 
the discoveries of Denham and Clapperton wore followed up 
by Richardson, Ovenveg, and Barth, who, like their pre- 


decessors, went from Tripoli to Mourzouk, the capital of 
Fezzan. The two first died in Africa, but Dr Barth 
returned home with a rich harvest of results. He reached 
Kouka the capital of Bornou, on Lake Tchad, and in 185] 
he visited the south side of that lake, and advanced some 
distance to the eastward. In 1852 he was at Saccatoo, 
where Clapperton died, whence he crossed the N lger and 
eventually reached Timbuctoo. After a stay of some 
months Dr Barth left Timbuctoo in March 1854, and got 
back to Tripoli m the end of 1855, being the sole survivor 
of his party. Dr Yogel, m 1853-57, followed up the dis- 
coveries in the direction of Lake Tchad, and fell a victim 
to science, and the lesearckes of Dr Baikie in 1854 sup- 
plemented the work of the Landers m the lower part of the 
course of the Niger. Dr Baikie also explored 250 miles of 
the liver CJhadda or Benue. 

On the eastern coast of Africa, the missionaries Rebmann 
and Krapf ascertained the existence of the snowy peaks of 
Kenia and Kilimanjaro near the equatoi, and collected 
reports touching the equatorial lakes m the inteiior. This 
led to the expedition of Captain Burton m 1857, who, ac- Burton, 
conipanied by Captain Speke, landed opposite to Zanzibar, 
and, advancing westward, discovered Lake Tanganyika. 
Captain Bui ton’s admirable description of the region 
between the coast and the great lake he had discovered is 
one of the most valuable contributions to African descriptive 
geography. His companion, Captain Speke, made an ex- Speko. 
cursion northwards to the southern coast of a lake winch 
he judged to be a mam source of the Nile. In this belief 
he again set out iti 1860 to attempt tho achievement of a 
journey from Bagamoyo, opposite Zanzibar, to the Nile. 

This great enterprise was crowned with success Speke 
traced out tho western shoio, and visited tho northern outlet, 
of tho Victoria Nyanza, tho main reservoir of the White 
Nile. He then marched northwards to Gondokoro and 
descended the Nile. Ho had hoard of a second great Nile 
reservoir, which Sir Samuel Baker discovered in 1864, and 
named tho Albert Nyanza. Tho Balm cl Gkazal and other 
western feeders of the Nile were visited by Consul 
Pethorick, and explored in 1868-71 by Dr Schweinfnrtli, 
whoso work ranks with that of Burton as a record of African 
discovery, 

The travels of Dr Livingstone in Southern Africa also living- 
added considerably to our knowledge of tho geography of stone, 
that continent. In 1848 he started from Capo Colony, 
visited Lake Ngami in 1849, and eventually reached tho 
Portuguese town of St Paul Loanda in 1855. Thcnco 
ho marched across tho continent, discovering the groat falls 
and a considerable part of the course of tho Zambesi. In 
his second expedition lie proceeded up the Zambesi ancl its 
tributary tho Shire, and discovered the Lake Nyassa. On 
his third and last expedition ho landed on the cast coast 
at the mouth of the llovmna, and made his way thcnco to 
Lake Nyassa. Tliegreal traveller then followed in the foot- 
steps of Dr Lacerda and Monteiro to the Cazembo’s capital, 
and thence to Lake Tanganyika. From Ujiji, on that lake, 
ho made his way westward to tho river Lualaba (tho upper 
course of the Congo), and returning in a destitute condition 
to Ujiji, ho was there succoured by Mr Stanley. Finally 
ho once more started, and died in the midst of his dis- 
coveries among tho romoter sources of the Congo. Lieuton- Camcror 
ant Cameron’s expedition in 1873 had for its main object 
the succour of Livingstone, but the news of tho groat 
traveller’s death was received at XJnyanycmbo. Cameron 
then continued liis march by a new route to Ujiji, and 
completed the survey of tbo southern half of Lako Tan- 
ganyika, discovering tho Lukuga outlet. Thcnco he ad- 
vanced westward across tho Manyuoma country to Living- 
stone’s furthest point at Nyangwo, crossed tho Lualabo, 
and traversed tho whole width of tho African continent, 
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reaching Bt Paul Loanda on the west coast. Mr Stanley- 
followed in 1874. He circumnavigated and fixed the out- 
line of the Victoria Nyanza, followed Cameron across Lake 
Tanganyika to Nyangwe, and then descended the great 
River Congo, discovering its course, and connecting the work 
of Livingstone with that of Tuckey. Mr Young has since 
completed the survey of Lake Nyassa , Nachtigal has sup- 
plemented the work of Earth and Vogel in the Tchad 
region ; while Duveyrier and other French explorers have 
examined the region of the Sahara. In the far south the 
Lunpopo basin, and the country intervening between the 
Limpopo and Zambesi, have been made known, to us by St 
Vincent Erskine and Elton, Carl Mauch and Baines. Thus 
the extent of the unknown parts of Africa has been rapidly 
curtailed, while our knowledge has been widened diumg 
the last half century. 

On the American continent scientific progress has been 
made m the United States and the dominion of Canada, 
where, within the last half century, boundary commissions 
and surveys have fixed positions and described previously 
unknown regions of great extent. In South America theie 
are vast unexplored regions to the eastward of the Andes, 
and m the basins of the great rivers. Sir Kobert Schom- 
burgk did much valuable work in Guiana, and explored the 
delta of the Orinoco in 1841 ; while Spix and Martius, 
Poeppig and Castelnau, Maw' and Smyth, Herndon and 
Gibbon, Spruce and Bates, Wallace and Chandless, and 
others, explored the basin of the Amazon. The labours of 
Pissis in Chili, of Raimondi and Werthermann in Peru, of 
Coclazzi in Colombia and Venezuela, and of Morales and 
others in the Argentine Republic, have been most valuable 
to'geographical science. In Patagonia, Fitz Roy'and King 
explored the Santa Cruz river, Cox and Morales have since 
added to our knowledge, and Commander Musters, R.N , 
was the first traveller who traversed the whole of Patagonia 
from south to north, 960 miles of latitude, of which 7S0 
were previously unknown to Europeans. 

The difficulty of exploring the interior of the Australian 
continent was caused by the scarcity of water, and the 
immense distances it was necessary to cross without supplies 
of any kmd. Hence the work of exploration has required 
and called forth high and noble qualities iu a degree quite 
equal to any that have been recorded in any other part of 
the world. The names of Sturt and Leichhardt, of Eyre 
and Grey, of Macdouall Stewait and Burke, of Gregory, of 
Forrest and Warburton, will be handed down as those of 
intrepid and courageous explorers who laid open the secrets 
of the interior of Australia 

The Pacific Ocean was explored by numerous expeditions 
during the 18th and early part of the 19th centuries. Still 
much remained to be done in the way of verification and 
more complete survey. From 1826 to 1836 Captain 
Fitzroy, with the naturalist Darwin, surveyed Magellan’s 
Strait and the west coast of South America; and further 
important surveys in the Pacific were afterwards executed 
by Captain Wilkes of the United States Navy, and by 
Belcher, Kellett, and Denham. 

But the great geographical work of the present century 
must be the extension of discovery in the Arctic and 
Antarctic regions. Progress has been made in both direc- 
tions, and in both much remains to be done. It is this 
polar work which calls forth the highest qualities of an ex- 
plorer ; it is here that the greatest difficulties must be 
overcome; and it is here that the most valuable scientific 
results are to be obtained. 

Between the years 1830 and 1843 much was done in the 
Antarctic regions. In 1830-32 Mr John Biscoe, R.N., 
made a voyage in a brig belonging to Messrs Enderby, and 
discovered “ Enderby Land ” and “ Graham Land ” in 67 Q 
S. ; and from 1837 to 1840 Dumont d’Urville discovered 
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“La Terre Adble ” and “ Cote Clarie,” going as far south 
as 66° 30'. Auckland Island was discovered by Bristow 
in 1806 In 1839 Balleny, in another vessel belonging to 
Messrs Enderby, discovered the Balleny Islands in 66° 44' S., 
and Sabrina Island in 65° 10' S. The Antarctic expedition 
of Sir James Ross sailed from England in 1839. In 1840 Ross," 
Sir James explored Kerguelen Island, and wintered at 
Hobart Town. He then visited the Auckland Islands, and, 
ciossing the Antarctic Circle, reached the great icy barrier, 
and discovered Victoria Land, with its lofty volcanoes, m 
January 1841, He gained the latitude of 78° 4' S. in 187° 

E., and established the continuity of the southern continent 
from 70° to 79° S. In 1841 Ross again wintered at Van 
Diemen’s Land, and in January 1842 crossed the Antarc- 
tic circle m 156° 28' W. He was once more stopped by 
the great icy barrier in 78° 10' S., after having penetrated 
through ice floes of more than 1 000 miles in width, Extra- 
ordmary dangers were encountered in the ice, many valuable 
observations were taken, and in 1842 the expedition 
wintered at the Falkland Islands. In the following season 
another exploring voyage was made beyond the Antarctic 
Circle, and m September 1843 this most important expedi- 
tion returned to England. 

On the return of Sir James Ross attention was once more 
turned to the Arctic regions, and in the spring of 1 845 
Sir John Franklin’s Arctic expedition, consisting of the Fnmklu 
“Erebus” and “Terror,” sailed from Woolwich. His in- 
structions were to make the North-West Passage, but the 
mam object of the expedition was the advancement of 
science, and to secure it the most accomplished officers in 
the navy were appointed, as well as the eminent naturalist 
Dr Goodsir. It is now known that, in the first and second 
seasons, the expedition was very successful. In 1845 Sir 
John Fianklin made a remarkable run up Wellington 
Channel to 77° N. , in 1846, pioceeding south, he had 
almost achieved the North-West Passage when his ships 
were permanently beset to the north of King William Island 
m 70° o' N. and 98° 23' W Her© the veteran explorer 
died on June 11, 1847 , and all his companions perished 
in the attempt to reach one of the Hudson’s Bay Company’s 
settlements in the summer of 1848. Those among them 
who reached Cape Herschel, and it is certain that some did 
reach that poiut, undoubtedly discovered the North-West 
Passage. 

The expeditions which were sent out in search of Sir 
John Franklin’s ships did much important geographical 
work; but tbeir principal use was the establishment, 
through their means, of the true method of extensive Arctic 
exploration. The grand object of the officers and men em- 
ployed on this service was the relief of their missing country- 
men, and their utmost efforts were devoted to the examina- 
tion of the largest possible extent of coast-line. Hence the 
discovery of the modern system of Arctic sledge travelling, 
the only efficient means of exploring the icy regions around 
the North Pole. In 1848-49 Sir James Ross discovered the 
western side of North Somerset, and Sir Leopold MUlinlock 
served Ms first apprenticeship m the ice under that veteran 
explorer. Austin’s expedition sailed in 1850, and wintered 
nearly in the centre of the region discovered by Parry 
during his first voyage. It was then that M'Clmtock 
developed and put m practice the system of Arctic sledge- 
travelling which has since achieved such grand results; and 
Captain Ommanney, M'Clintock, and his colleagues Sherard 
Osborn, Frederick Mecham, Robert Aldrich, and Vesey 
Hamilton made what were then unparalleled journeys Jn 
various directions. In December 1849, also, Captains 
Collinson and M'Clure went out to conduct further search 
by way of Behring Strait. The former made the most 
remarkable voyage on record along the north “coast of 
America, while MUlnre took his ship between the west 
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coast of Banks Island and the tremendous polar pack, until whence they made a sledge journey to the northward as 
he was within sight of the position attained by Parry in far as 77°, and explored a deep fjord in about 73° 15' N. 
lus first voyage from Baffin’s Bay. Here M ‘Chile’s ship during the navigable season. English yachtsmen, notably 
was finally iced up in the Bay of God’s Mercy. On the Lamont and Leigh Smith, were also in the field; and the 
return of Austin’s expedition, the same ships weie again latter made important corrections of the charts of North- 
sent out under Captains Belcher and Kellett by Baffin’s East Land But by far the most important and successful Aiuiti uu 
Bay ; and M'Clintock, Osborn, Mecliam, and Hamilton, voyage in this period was that of Lieutenants Weypreclit expedi- 
who were once more in the front rank of searchers, but- and Payer in the Austrian steamer “ TegethofF.” Sailing tlon - 
passed even their former efforts. Mecliam discovered a m 1872, they weie beset m the ice to the north of Novaya 
record left by M'Clure on Melville Island which revealed Zemlya duung the wintei of 1872-73, and were drifted 
his position, and thus he and his officers and crew, by uorthwaids until, on August 31, 1873, they sighted a pic- 
marchincf f r0 m tlieir abandoned ship to the “ Resolute ” and viously unknown country. It proved to be veiy extensive, 
returning to England with the expedition of Belcher and and was named Franz Josef Laud In March 1874 
Kellett, were enabled to make the North-West Passage Lieutenant Payer started on an extended sledge journey, in 
partly by slup and partly sledging over the ice. They all the equipment of which he closely followed M'Chntock’s 
returned m 1854. But the concluding search was made system. He discovered a great extent of coast-line, and 
by Sir Leopold M'Clintock in the “Fox" from 1857 to attained a latitude of 82° 5' N. at Cape Fligely. The 
1859, when he found the record on King William Island, Austrian explorers were eventually obliged to abandon the 
and thus discovered the fate of Franklin. These search “ Tegethoff,” reaching Norway m September 1874 ; but 
expeditions added immensely to our knowledge of the then expedition was a great success, and they added an ex- 
Arctic regions, and established the true method of explora- tensive region to the map of the known world, 
tion. Sea voyages in the su mm er season are useful for re- In England the very important branch of geographical English 
connaissances, but efficient polar work cau only be achieved research relating to the Arctic regions was neglected by the Aict ^, 
by wintering at apoiut beyond any previously reached, and Government during this interval of fifteenyears, while Ameri- 
sending out extended sledge parties m the spring. cans, Swedes, Norwegians, Germans, Austrians, and English 

After the return of M'Clintock, England neglected the yachtsmen were making praiseworthy efforts with more or 
great work of Arctic exploration for fifteenyears , but a deep less success. The resumption of English Arctic research on 
interest was taken m the discovery of the unknown polar an adequate scale is due to the exertions and arguments 
regions by other nations, and numerous efforts to explore of Admual Sherard Osborn from 1865 until 1875. He set 
them were made in the interval. In 1853-55 Dr Kane, forth the valuable results to be obtained, and the means 
with the American brig “Advance,” wintered just withm of success Basitig his arguments on long experience, lie 
the entrance of Smith Sound, and sent an exploring paity showed that it was necessary for success that an expedition 
for some distance up the east side of the channel; and m should follow a coast-lino, that it should pass beyond any 
1860-01 Dr Hayes wintered near the same spot, and made point previously reached and there winter, and that tho 
a slerlge journey up the west side. Ten years afterwards work should be completed by extended sledge parties in 
Captain Hall, accompanied by Dr Bessels, a German scien- the spring. At length an expedition was fitted out on 
tific explorer, sailed m the “Polaris” in August 1871, and these principles, the Smith Sound route was selected, and 
succeeded in making his way up the channels leading north m May 1875 the “Alert” and “Discovery” sailod from 
from Smith Sound for 250 miles, wintering in 81° 38' N. Portsmouth under the command of Captain Naves. As Wares. 
Captain Hall unfortunately died in the autumn of 1871, regards the ico navigation the success of tho expedition was 
and his comrades returned after suffering great hardships, complete. Captain Nares, m the face of unparalleled diffi- 
The “Polaris” was abandoned, blit sho had attained the cultios, brought tho ships to apoiut farther north than any 
highest latitude ever reached by any vessel up to that date, vessel of any nation had ever reached before, wintered tho 
In the direction of Spitzbergen and Novaya Zemlya the “Alert” in 82'' 1 27' N., aud, m the face of still greater 
Norwegian walrus hunters made many daring vovagos. difficulties, brought both vessels safely home again. Tho 
They circumnavigated both those masses of Arctic land, and extended sledge-travel ling called forth an amount of heroic 
yearly frequented the hitherto closed Sea of Kara. The devotion to duty, and of resolute perseverance in spito of 
Swedes, under the lead of the accomplished and mdefati- greater obstacles than had ever been encountered before, 
gable Nordenskibld, have made voyage after voyage to which add a proud page to the history of English naval 
Spitz- Spitzbergen, and afterwards to the north-east. The first enterprise, The exploring parties were led by Commaudor 
bergon Swedish expedition to Spitzbergen was in 1857, the second Markham and Lieutenants Aldrich and Beaumont. Ad- Mai k- 
plored. ^61, ^64, the fourth in 1868, consisting vancing over the great frozen Polar Sea, Markham reached ham « 

of the steamer “ Sophia,” which, reached tho highest latitude 83° 20' 26" N., the highest latitude ever attained by any 
ever attained by a vessel trying tho Spitzbergen route, human being. Ho thus won tho bine ribbon of Arctic dis- tu< e ‘ 
namely, 81° 42' N. In 1872 a fifth expedition started, covcry. Aldrich discovered 200 miles of coast to the west- 
aud Nordenskiold then passed his first winter in tho Arctic ward, while Beaumont added to our knowledge of tho north 
regions, and gained experience of sledge-travelling in tho coast of Greenland. The results of tho Arctic expedition 
spring, exploring a large area of North-East Land. Ex- of 1875-76 were the creation of a young generation of ex- 
perience also proved that the Spitzborgen route was not one porionced Arctic officers, tho discovery of 300 miles of new 
by which large results could be secured, although tho coast-lino and of a largo section of the Polar Ocean, tho 
scientific researches of the Swedes in Spitzbergen itsolf were attainment of the highest latitude over reached by man, a 
most valuable. In 1875 therefore Professor Nordenskibld year’s magnetic and meteorological observations at two 
made his first attempt towards the north-east, reaching tho stations both further north than any before taken, tidal 
mouth of tho Yenisei; and in 1876 ho made*an equally observations, the examination of the geology of a vast region 
successful voyage in the same direction. Tho Germans also and tho discovery of a fossil forest in 82° N,, and large 
entered the field of Arctic enterprise. In 1868 Captain natural history collections representing the fauna and flora 
Koldewey made a summer voyage to Spitzbergen, aud in of a now region. 

1869-70 ho went in the “ Germania ” to tho east coast of Tho return of this memorable expedition again incited Dutch 
Greenland, accompanied by Lieutenant Payer, wintered at our neighbours to further efforts. In the summer of 1878 Arctic 
the Pendulum Island, discovered by Clavering in 1823, the Dutch entered the field, and the schooner “ William worl< * 
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Barents,” under Lieutenants de Bruyne and Ivoolemans 
Beynen, made a useful reconnaissance of tlie Barent’s Sea, 
Swedish while Professor Nordenskio'ld left Sweden m July 1878, 
Aietic m the well-equipped steamer “ Yega, ” to achieve the Nortli- 
tion 6dl " East Passage. In August he rounded Cape Chelyuskin, 
the most northern point of the Old World, and leached the 
mouth of the Lena. But much work remains to be done 
in the polar regions, in older to complete the connexion 
between Aldrich’s furthest in 1876 and M‘Clintock’s m 
1851, to complete the discovery of the north side of 
Greenland, to explore the northern bounds of Fianz Josef 
Land, and to discover lands north of Siberia. 

Ph ysi . There is one great branch of physical geography which 
cal geo- has only been effectively studied withm the last thirty 
giaphy years, namely, the physical geography of the sea Mathew 
sea™ 6 Fontaine Maury, by his wind and cuirent charts, by his 
trade wind, storm, rain, and whale charts, and above all 
by his charming work The Physical Geography of the 
Sea , gave the first impulse to this study. It was Captain 
Maury who organized the first deep-sea soundings in the 
North Atlantic, which up to that time was deemed to be 
unfathomable, and when his work was published, the 
illustrious Humboldt declared Maury to be the founder of 
a new and important science — the meteorology of the sea. 
He first took charge of the Washington Observatory in 
1842 , he resigned that post under a deep sense of duty in 
April 1861, after a career of great usefulness, and he ended 
a noble and well-spent life in ] 872. The investigations 
into the physical geography of the sea, which were com- 
bined into a system by Maury, have since been ably and 
zealously continued by others, among whom the names of 
Dr Carpenter, Sir Wyville Thomson, and Professor Mohn of 
Christiania are pre-eminent, The voyage of the “ Chal- 
lenger” from 1873-1876, under Captains Nares and 
Thomson, with Sir Wyville Thomson as chief of the scien- 
tific staff, was organized with the object of examining and 
mapping the bottom of the ocean, of describing the fauna 
of the great depths, of ascertaining the temperatures at 
various depths, and of solving questions relating to oceanic 
circulation. The area thus explored in the Atlantic, 
Antarctic, Pacific, and Indian Oceans is of vast extent, and 
the researches, ably and zealously conducted, have resulted 
in an important addition to geographical knowledge. 

In this rapid sketch of the history of geographical dis- 
covery, the labours of numerous explorers during many 
generations have been enumerated; but its perusal will 
show that, notwithstanding all this work, there is much 
remaining to he done. Yast areas round both poles, and 
m the interior of Asia, Africa, South America, and New 
Guinea, are still unknown, even more extensive regions 
have only been partially explored, and millions of square 
miles remain to he surveyed, before the work of geographers 
is complete. (c. e. m ) 

II. Mathematical Geogeaphy. 

All our knowledge of the planet on which we live, 
whether obtained from the explorations of travellers, the 
voyages of navigators, or the discoveries of astronomy in 
modem times, goes to confirm the doctrine held and taught 
by philosophers iu a remote antiquity that the earth is 
spherical. What is spherical, however, is not the actual 
surface of the earth, hut rather that of the sea produced 
iu imagination to pass through the continents. That the 
surface of the sea is convex any one may — at a seaside 
station where there is a high cliff — convince himself, by 
noting with a telescope at the top of the cliff the exact 
appearance of a ship in, or slightly beyond, the horizon, 
and then, immediately after, repeating at the foot of the 
cliff the same observation on the same slup. By a more 


piecise observation of the sea horizon from a known alti- 
tude one may even calculate the radius of the earth. 

Let m (fig. 1) be a point on the top of a moun tain , hnh 
a portion of the earth’s surface , mnv a line drawn from rn 
towards the centre of the earth; i 
mh a tangent from m to the spheri- 
cal surface , and ml a horizontal line 
through m, that is, ml is perpen- 
dicular to mv. Then by the mere 
measure of the angle hnh, or the 
depression of the sea horizon, one can, knowing mn, 
calculate very simply the radius of the earth. Let the 
height 7)i7i= h, the angle lmh = B, and the radius of the 
earth =?■, then since the angle subtended at the earth’s 
centre by 1m is 8, it is clear that (/i + r) cos8 = r, which 
gives r in terms of h and 8, known quantities. In fact, 
since h and 8 are both small, r = \h-r sin 2 |S But here 
we have assumed that the ray of light proceeding from h 
to 7)i takes a rectilinear course ; this is not true however, 
for the path is curved, its concavity being turned towards 
the earth — a consequence of terrestrial refraction. From 
the laws of terrestrial refraction, which have been very 
minutely studied, we know that the formula last written 
down should be r= '422/i-rsin 2 |8. Now to take an 
actual case — the depression of the sea horizon at the 
top of Ben Nevis is 64' 48” (this is the mean of several 
observations, taken with special precautions for the express 
purpose of this experimental calculation), and the height 
of the hill is 4406 feet, or '8345 of a mile. The formula 
gives at once r=3965 miles, which is remarkably near 
the truth. But this method is not capable of precision oil 
account of the variableness of terrestrial refraction. In 
connexion with the appearance of the sea horizon from a 
height the following formulae are useful • — /ibeing the height 
in feet, 8 the depression or dip of the horizon in minutes, 
s the distance of the horizon in miles, then 



Thus, for instance, to a spectator on the top of Snowdon, 
which is 3590 feet m height, the distance of the sea horizon 
is about 80 miles. 

The first great fact m the description of the earth being 
that it is spherical (or at any rate so nearly so that, were a 
perfect model of it constructed, no one could, by unaided 
vision, discover that it is not spherical), the next points to 
be noted are, — secondly, that the earth rotates uniformly 
roundhn axis passing through its centre, and fixed, or very 
nearly fixed as to direction, in space, and thirdly, that its 
figure is not spherical but spheroidal, the surface being that 
found by the revolution of an ellipse round its minor axis, 
the axis of figure corresponding with the axis of diurnal 
rotation. The spheroidal figure is a necessary consequence 
of the rotation. The rotation of the earth once in 24 hours, 
although made evident by the rising and setting of the 
heavenly bodies, is rendered perhaps more distinctly visible 
by Foucault’s pendulum experiment. Let a heavy ball be 
suspended by a fine thread, free from tension, from a fixed 
point. Let it he drawn aside from the position of_ equili- 
brium and then dropped so that it commences to oscillate 
in a vertical plane passing through the point of suspension. 
Then a careful observation of the pendulum will show that 
its plane of oscillation is not fixed, hut has a uniform rota- 
tion in a direction opposite to that of the earth’s rotation. 
Suppose, for instance, that the pendulum were suspended 
at the north pole and that it were set oscillating in. a 
plane passing through any one fixed star, then it will 
continue to oscillate in that same plane notwithstanding 
the earth’s rotation. Consequently, to the observer there 
the plane of the pendulum’s oscillation will appear to rotate 
through 360° in 24 hours. At the equator, since there is 
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no component of rotation there, the pendulum would con- 
tinue to move in one and the same plane. At intermediate 
stations the rate of rotation is easily calculated ; and obser- 
vations confirm the calculations, and have made the earth’s 
rotation actually visible. 

The poles of the earth are the points in which the axis 
of rotation, or of figure, meet the surface ; and the equator 
is the circle in which the surface is intersected by a plane 
through the earth’s centre, perpendicular to the axis of 
rotation. Every point of the equator is therefore equidis- 
tant from the poles. 

To determine the position of a point m space three 
co-ordmates or measurements are necessary ; they may he 
three lines, or two lines and one angle, or two angles and 
one line. Thus, to define the precise position of a point on 
the earth’s surface, we express it by latitude, longitude, and 
altitude , the first two are angular measures, the third a 
linear magnitude, namely the height above the surface of 
the sea, 

The line m which the surface of the earth is intersected 
by a plane through the axis of rotation is called a meridian, 
and all meridians are evidently similar curves. A line 
perpendiculai to the surface at any point is called a vertical 
line ; it corresponds with the direction of gravity there ; 
being produced outwards, that is, away from the earth’s 
centre it meets the heavens in the zenith ; and produced 
downwards it intersects the axis of revolution , it would 
of course pass through the earth’s centre were it a sphere ; 
as it is, it passes near the earth’s centre. 

The anglo between the meridian planes of two stations 
as A and B is called the difference of longitude of A and 
B, or the longitude of B with reference to A. In British 
maps the longitudes of all places are expressed with reference 
to the Royal Observatory of Greenwich. 

The latitude of any point is the angle made by the 
vertical line there with the plane of the equator, or the 
co-latitude is the angle between the vertical line and the 
axis of rotation. The surface of the earth being one of 
revolution, any intersecting plane parallel to tlic equator 
cuts it in a circle. If wc imagine the vertical lines drawn 
at any two points, as P and Q, in such a circle it is evident 
from the symmetry of the surface that these verticals make 
the same angle with the equator, in other words, the 
latitudes of all points on this circle are equal. Such circles 
are called parallels j they intersect meridians at right angles. 

If we suppose that at any point Q of the surface the 
meridian, or a small bit of it, is actually traced on the 
surface, and also a portion of the parallel through tho same 
point, then these lines, crossing at right angles in Q, mark 
there the directions which we call north and south, cast 
and west — the meridian lying north and south, the parallel 
east and west. Planes containing the vortical lino at Q 
aro vertical planes there, A vertical plane is defined by 
its azimuth, which is the anglo it makes with tho meridian 
plane ; the azimuth at Q of any object (or point) celestial 
or terrestrial is the angle which the vertical plane passing 
through the object makes with tho meridian. The south 
meridian is generally taken as the zero of azimuth. 
The plaue touching the surface at Q is the visible horizon 
there — a plane parallel to this through tho centre of the earth 
being called the rational horizon The altitude at Q of 
a heavenly body, as a star, is tho angle which the line 
drawn from Q to the star makes with the plane of the 
horizon, — the zenith distance of the same star being the 
angle between its direction and the vertical at Q. 

By a degree of the meridian is meant this ; if E, F are 
points on tho same meridian such that the directions of 
their verticals make with each other an angle of one clegreo — 
a nmotioLli part of a right angle — then the distance between 
E and F measured along the meridian is a degree of the 



meridian. As the radius of curvature of an ellipse is 
variable, increasing from the extremity of the major axis 
to the extremity of the minor axis, so on the earth’s surface 
a degree of the meridian is found by geodetic measurement 
to increase from the equator to the poles. 

The actual length of a degree of the meridian at the 
equator is 362746*4 feet; at either pole it is 366479-8 
feet. The length of one degree of the equatorial circle is 
365231 1 feet. 

With regard to the figure of the earth as a whole, the 
polar radius is 3949'79 miles, and the radius of the equator 
3963-3C miles; the difference of these, called the ellip- 
ticity, is of the mean radius. A spheroid with these 
semiaxes is equivalent m volume to a sphere having a radius 
of 3958 79 miles. Without referring further here to the 
spheroidal figuie, we shall now, having given the pvecise 
dimensions, regard the earth as a sphere whose radius is 
3959 miles. On such a sphere one degree is 69-09 miles. 
From the definitions given above it appears that the radius 
of the parallel which corresponds to all points whose latitude 
is is 3959 cos <£; and that one degree of this circle, 
i.e., one degree of longitude in the latitude <p is 09'09cos</> 
expressed in miles. 

In the representation of the spherical earth (fig. 2) P 
is the pole, QQ the equator, E,F any two points on tho 
surface, PEe, PF/ the meridians of those - ■ p - ^ 

points intersectmgthe equator in e and/ 

Join EF by a groat circle, then m the 
spherical triangle PEF tho anglo at P / 
is the difference of longitude of E and I L 
F, PE is the co-latilude of E, and PF 
the co-latitude of F, the latitudes being 
e~E and /F respectively. The angle at 
E, being that contained between tho Fig- 2 
meridian there and a vortical plane passing through F, is 
the azimuth of F (measured in this case from tho north), 
while the angle at F is the azimuth of E. If, then, there 
be given the latitudes and longitudes of two places, to find 
their distance apart, and their relative bearings, it becomes 
necessary to calculate a spherical triangle (PEF) in which 
two sides and the included angle are given, — the calculation 
bringing out the third side, which is the required distance, 
with the adjacent azimuthal angles. 

The latitudes and longitudes of places on the earth’s 
surface are determined by observations of tho stars, of the 
sun, and of the moon. As tho earth rotates, the zenith of 
any place (not being on the equator) traces out among the 
stars a small circle having for centre that point in which 
the axis of rotation meets the heavens. If there were a 
star at this last point it would be apparently motionless, 
having always the same altitude and azimuth. Tho pole 
star, though vory conveniently near tho north polo of the 
licavons, and without perceptible motion to the unaided 
oyc, is in reality moving in a very small circle. The zenith 
of a point on tho equator traces out in tho heavens a great 
circle, namely, tho celestial equator. 

As tho positions of points on the earth are defined with 
referonco to tho equator and a certain fixer! meridian, so 
the positions of stars aro defined by their angular distance 
from tlio celestial equator, called m this case declination, 
and by their right ascension, which corresponds to terrestrial 
lougitudo. Stars which aro on the same meridian planes 
(extended to tho heavens) have tho same right ascension. 
Right ascension is expressed in tune from 0 h to 24 h . A 
Bideroal dock, going truly, indicates 24 h for every revolu- 
tion of tho earth : at every observatory, the sidereal clock 
there shows, at each moment, tho right ascension of the 
stare which at that moment are on tho meridian. Thus 
the right ascension of tho zenith is the sidereal time, 

In the left hand circle of the diagram (fig. 3) two 
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concentric small circles are drawn sncli that the sum of 
their radii is a right angle or 90°. Let the inner circle be 
that traced among the stars by the zenith of any given 
place, say Q, then the outer circle encloses all those stars 


Fig 3 

which are circumpolar at Q, that is, whose entire course 
is performed above that horizon; for clearly the zenith 
distance of none of these can exceed 90° at Q. Or if the 
outer circle be that described by the zenith of Q, then the 
inner circle encloses all those stars which are circumpolar 
at Q. The second circle in the diagram shows the diurnal 
paths of stars with reference to the horizon. 

If we consider m the fir&t circle the changes of distance 
between any one star and the zenith of Q as the latter 
traces out its path in the heavens, we see that the distance 
becomes alternately a maximum and a mmimum every twelve 
hours, namely, when the meridian of Q passes through the 
star. This is called the star’s culmination or meridian 
transit. It will be clear from an inspection of the figure 
that, if for instance the star culminate to the south of the 
zenith, the star’s decimation plus its zenith distance at cul- 
mination is equal to the latitude of the zenith, that is, of 
Q. A corresponding rule is easily made for a northern 
transit. Thus the simplest manner of determining the 
latitude is to measure the zenith distance of a known star 
at its meridian transit. 

The position of the zenith at any moment may be deter- 
mined by simultaneous observation of the zenith distance 
of two known stars. For these distances clearly determine 
a point in the heavens (two points rather, which however 
need not be confounded) whose declination and right ascen- 
sion can be computed by spherical trigonometry. Thus, at 
the same time, are obtained both the time aud the latitude. 
For the success of this method, which is suitable for 
travellers exploring an unknown country, it is desirable that 
the stars should differ iii azimuth by about a right angle. 

If the path of the zenith, that is, the latitude, be known, 
then clearly a single observation of the zenith distance of 
a known star, which should be towards the east or west, 
not towards the north or south, will fix the place or right 
ascension of the zenith, that is, the sidereal time, at the 
moment of observation, Here the pole, the zenith, and 
the star are the angular points of a spherical triangle, of 
which the three sides are known : the angle at the pole, 
being computed, is the difference of right ascension of the 
star and the zenith. Thus the sidereal time is found. 

The determination of the difference of longitude of the 
two stations AB on the earth’s surface requires that the 
true time be kept at each. All that is necessary is a com- 
parison of these times at any instant. For instance, the 
tune at B may, by the transport of chronometers, be brought 
to A, and thus the difference of the local times be ascer- 
tained, or the indications of the clock at A may be con- 
ducted by electro-telegraphy to B. The difference of the 
local times at A and B is the time a star takes to pass 
from the meridian of the one to that of the other ; and 
this is the difference of longitude which may be converted 
into angle at the rate of 360° to 24 il . 


But the traveller in unknown lands, who seeks to fix 
astronomically his position, has no telegraph to count on 
and his expectations for longitude depend chiefly on obser- 
vations of the moon. In the Nautical Almanac are pub- 
lished the angular distances of the moon from certain stars 
m its path for every three hours of Greenwich time. 
Therefore, by actually observing the distance of the moon 
from one of these stars, one can infer the corresponding 
Gieenwich time at the moment of observation, The com- 
parison of this with the local time gives the longitude. 

Observations on the sun have shown that it traces out 
amongst the stars m the course of a year a great circle, 
inclined to the equator at an angle of 23|° ; at midsummer 
it attains a maximum northern decimation of 23 £°, and at 
midwinter a maximum southern declination of the same 
amount. Hence it is inferred that the earth moves round 
the sun in a plane, completing one orbital revolution yearly, 
the axis of the earth’s diurnal rotation being inclined to 
this plane at an angle of 6G|-°. Upon this angle of inclina- 
tion depend the seasons, and m great measure the climates 
of the different portions of the earth’s surface. 

It is usual to draw on globes and in maps a circle or 
parallel at the distance of 23£° from the equator on either 
side ; of these circles the northern is called the Tropic of 
Cancer, the southern is the Tropic of Capricorn. A circle 
drawn with a radius of 23£° from the North Pole as centre 
is the Arctic Circle ; a similar and equal circle round the 
South Pole is the Antarctic Circle. 

When the sun is m the equator— which it crosses from 
north to south in September, and from south to north in 
March — it is in the horizon of either pole. When the sun 
has northern declination, the North Pole is in constant day- 
light and the South Pole in darkness. When the sun has 
southern decimation the North Pole on the contrary is in 
constant darkness while the South Pole is illuminated by 
sunshine. At midsummer in the northern hemisphere the 
whole region within the Arctic Circle is m constant day- 
light, and that within the Antarctic Circle is in darkness; 
at midwinter this state of things is exactly reversed. The 
portion of the globe lying between the Tropic of Cancer 
and the Arctic Circle is called the North Temperate Zone; 
that betweeh the Tropic of Capricorn and the Antarctic 
Circle is the South Temperate Zone, In the former the 
sun is always to the south of the zenith, in the latter it is 
always to the north. 

In the Torrid Zone, which lies between the Tropics, the 
sun, at any given place, passes the meridian to the north 
of the zenith for pait of the year, and to the south for the 
remainder. 

When the sun is to the north of the equator the days are 
longer than the nights in the northern hemisphere, while 
m the southern hemisphere the nights are longer than the 
days , when the sun has southern declination this condition 
is reversed, As the sun increases his north declination from 
0° to 23|°, not only do the days increase m length m the 
northern hemisphere, but the rays of the sun — m the 
Temperate and Arctic regions— impinge more perpendi- 
cularly on the surface; hence the warmth of summer 
Even m summer the rays of the sun in the Arctic regions 
strike the surface very obliquely ; this, combined with the 
protracted season of darkness, produces excessive cold. 
Summer m the northern hemisphere is thus contemporane- 
ous with winter in the southern; while winter in the 
northern hemisphere is simultaneous with summer in the 
southern. 

The length of the day at any place at any season of the 
year is easily ascertained from the following considerations. 
Let ns (fig. 4) be the axis of rotation, eg the equator 
orthographically projected on a meridian plane, ah the 
parallel of the given place ; draw the diameter fg making 
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the angle nog equal to the sun’s decimation, which we 
suppose to be north, then the hemisphere gnaef is m 
sunshine, while the hemisphere gbqsf 
is m darkness. As the eaith lotates, 
a point which is at a at midday is 
carried from a towards b, which it 
reaches at midnight ; h is reached at 
6 o’clock p.m. and l at sunset. Now 
if cf> be the latitude of the place and § 
the sun’s decimation hi = sin tan S ; 
this in the paiallel whose radius is 
cosef) corresponds to an angle whose 
sine is tan c/> tan 8 . Call this angle 17 ; 
the time taken to rotate through it is , hence the 
length of the daylight is 12 h + 1 3 5 - 77 , and. the length of 
night I2 h --fj7). 

Now 7] vanishes when either $ or 8 is zero; that is, at 
the equator the nights and clays are equal m length 
throughout the year ; and again when the sun is m the 
equator, that is, at the equinox, the nights and days are 
equal in all latitudes, "When the sun’s decimation is equal 
to the co-latitude, is a right angle, and the sun does not 
actually set; this can only happen at places within the 
polar circle. The longest day at Gibraltar is 14 h 27 m , at 
Falmouth 16 11 ll m , and m Shetland 18 h 14 m , whde m 
Iceland it is 20 11 on the south coast and on the noith. 
At Washington the longest day is 14 1 ' 44 ln , and at Quebec 
15 k 40 m . 

All this, however, is on the supposition that day ends 
with sunset; but the length of apparent day is increased by 
atmospheric refraction and reflection When the disk of 
the setting sun first seems to touch the horizon it is in 
reality wholly below it and is only seen by refraction. 
After the sun has wholly set at any given place his light 
still continues to illuminate the upper portion of the 
atmosphere there, so that, instead of ending abruptly, day- 
light gradually fades away until the sun is 18° below the 
horizon. 

In a diagram (fig. fi) similar to the last draw mi parallel 
to gf, and at a distance from it equal 
to the sine of 18°; then gif being 
the hemisphere unenlightened by the 
direct rays of the sun, gmif will re- 
present the twilight zone. A point 
m the latitude of a describing the 
parallel ab loses sight of the sun at Z, 
and is in twilight until it roaches the 
small circle mi, when the sun’s zenith 
distance is 108°. The duration of twi- Fig 5 

light corresponds thou to the portion Id of ctb, llio angle 
rotated through being 

sin 1 {hi ,hb)~ bin 1 (lik . lib ) ; 

this converted into time gives the duration of twilight. 
Here 

hk - .siu (p l;m S ; 7u’Z=flinl8° see 8. 

At any given latitude the twilight is shortest when tlio 
great circle passing through k and. I passes also through the 
sun. Expressed algebraically, if r be tlio duration of the 
shortest twilight m angular measure and 8 the sun’s 
declination at the time, then 

- sin 8 « bin (j> tan 0“ 

am ^ r = HOC <P bill 0°. 

Suppose in the last diagram the sun to he at his greatest 
northern declination, then ng = 23 T, gm ** 18°, and m<j 
* 48} Q . Hence a place whoso latitude is 481° N. lias, 
at midsummer, twilight lasting from sunset to midnight and 
continuing from midnight to sunrise, that is, fora fow days 
there is no absolute darkness. A little further south this 
twilight is interrupted by a short period of darkness. 




Fig 4 


Since is — 23]° - 18° = 5^°, We see from the diagram that 
the South Pole is at tins time in total darkness, which ex- 
tends to all places within 51/ of it. When the sun’s 
decimation is 9° south, the North Pole is in the centre ot 
the twilight bolt, thus all places whose latitude is gi eater 
than 81“ then move m continual twilight, alternating 
between clearness and dimness, never attaining either day- 
light or total darkness. The actual period during which 
either pole is m total darkness is about two and a half 
months 

At tlio cquatoi, the shoitest twilight occuis at the 
equinox, when it is I ]l 12 m , the longest when the sun is 
m the tiopics, being l h IS" 1 . At London, in latitude 51}°, 
twilight continues all night fiom May 22 to July 21 , it is 
shortest about tluee weeks after the autumnal and three 
weeks before the vernal equinox, when its duration is l h 
50 m At Washington the shortest twilight (being l h 33 m ) 
occuis ou the 6th of March and 7th October, at Quebec 
the shortest is l u 4G m , falling on the 3d March and 10th. 
October 

At page 20o, fig. 19 is a perspective lepvesentation of 
the eaith — of more than a hemisphere, in fact — namely, 
the segmeut mgnafi in fig 5 It exhibits all those 
regions of the earth which at Greenwich apparent noon at 
midsummer are in sunshine and twilight. It is very rc- 
maikable how Asia and America, but especially the former, 
just escape going into darkness. 

Construction of JIaps. 

In the construction of maps, one lias to consider how a 
portion of spherical suiface, or a configuration traced on a 
sphere, can bo lepresented on a piano. If the area to be 
represented bear a veiy small ratio to the whole surface of 
the sphere, the matter is easy thus, for instance, thoie is 
no difficulty m making a map of a parish, for in such cases 
the curvature of the surfaco docs not make itself evident. 
If tlio district is laiger and l caches the size of a county, as 
Yorkshire for instance, thon the curvature begins to bo 
sensible, and one requires to consider how it is to be dealt 
with, Tlio sphere not being a developable surface cannot 
be opened out into a piano like the cone or cylinder, con- 
sequently m a plane icpres dilation of configurations on 
a sphere it is impossible to retain the desired proportions 
of lines or areas or equality of angles, But though ono 
cannot fulfil all the requirements of the case, we may fulfil 
some by sacrificing others; that is to say, we may, for 
instance, have in the representation exact similarity to all 
very small portions of the original, but at tlio oxpenso of 
the areas, which will he quite misrepresented. Or wo may 
retain equality of areas il wo give up the idea of similarity. 
It is thoioforo usual, excepting in special cases, to steer a 
middle course, and, by making compromises, endeavour to 
obtain a representation winch shall not offend the cyo. 

A globe givos a perfect representation of the surfaco of 
the earth ; but practically, the necessary limits to its size 
make it impossible to represent in this manner the details 
of countries. A globe of the ordinary dimensions servos 
scarcely any other purpose than to convey a clear conception 
of the earth’s surface as a whole, exhibiting the figure, 
cxlonl, position, and general features of the continents and 
islands, with the intervening oceans and seas ; and for this 
purpose it is indeed absolutely essoutial and cannot be re- 
placed by any kiud of map. 

Tlio construction of a map virtually resolves itself into 
the drawing of two sots of lines, ono set to represent 
meridians, the other to represent parallels. These being 
drawn, the filling in of the outlines of countries presents 
no difficulty, Tlio first and most natural idea that occurs 
to one as to the manner of drawing the circles of latitude 
and longitude is to draw' them according to tlio laws o£ 
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perspective But, as Lagrange has remarked, one may 
regard geographical maps from a more general point of view 
as representations of the surface of tlie globe, for which 
puipose we have but to draw meridians 
and parallels according to any given law, 
then any place we have to fix must take 
that position with refeience to these lines 
that it has on the sphere with reference to 
the circles of latitude and longitude. Let 
the law which connects latitude and longi- 
tude, and co, with the rectangular co- 
ordinates x and y in the representation 
be such that dx — md<f> + ndw, and 
dy — m'd<f> + ii'dm. In fig. 6 let the lines Fig G 
intersecting m the parallelogram PQRS be the repre- 
sentations of the meridians ip, sq and parallels rs, pq in- 
tersecting in the indefinitely small rectangle pqrs on the 
surface of the sphere. The coordinates of P being x and 
y, while those of p are and co the coordinates of the 
other points will stand thus 

q q> u> + du 

v . <£ + d<p a 

s . ip + d ip 03 + du 

Q . v + nda y+n'clu 

R . x +ind(f> y+m'd<f> 

S . x + ind<p + ndw y+m'd<p+n'd<o 



Thus we easily see that P R = (?/i 2 + ; aud PQ 

= (n 2 + n' 2 )-d<i) ; also the area of the parallelogram PQRS 
is equal to (m'n — mn')d^dw If 90° ± il/ are the angles 
of the parallelogram, then 




inn + m'n' 
m'n - mn ' ' 


If the lines of latitude and of longitude intersect at right 
angles, then mn + m'n' = 0 Since the length of p>r is = d<f>, 
its representation PR is too great m the proportion of 
(m 2 + m' 2 ) 1 • 1, and pq being in length cos <f> cZco, its repre- 
sentation PQ is too great m the ratio of (n 2 + ?i' 2 )l . cos <£. 
Hence the condition that the rectangle PQRS is similar 
to the rectangle pqrs is (m 2 + m’ 2 ) cos 2 <^ = ?c 2 + ?i' 2 , together 
with mn + mn = 0 ; or, which is the same, the condition of 
similaritv is expressed by 

~n'=ni cos 0 ; n= ml cos $ 

Since the area of the rectangle pqrs is cos<jbc?<£f7w, the 
exaggeration of area m the representation will be expressed 
by m'n— inn' : cos <f>. Thus when the nature of the lines 
representing the circles of latitude and longitude is defined 
we can at once calculate the error or exaggeration of scale 
at any part of the map, whether measured m the direction 
of a meridian or of a parallel, aud also the misrepresenta- 
tion of angles. 

The lines representing in a map the meridians and par- 
allels on the sphere are constructed either on the principles 
of true perspective or by artificial systems of developments. 
The perspective drawings are indeed included as a particu- 
lar case of development m which, with reference to a certain 
point selected as the centre of the portion of spherical sur- 
face to be represented, all the other points are represented 
in their true azimuths, — the rectilinear distances from the 
centre of the drawing being a certain function of the cor- 
responding true distances on the spherical surface. For 
simplicity we shall first apply this method to the projection 
or development of parallels and meridians when the pole 
is the centre. According to what has been said above, the 
meridians are now straight lines diverging from the pole, 
dividing the 360° into equal angles , and the parallels are 
represented by circles having the pole as centre, the radius 
of the parallel whose co-laLitude is u being p, a certain func- 
tion of u. The particular function selected determines 
the nature of the development. 


Let P pq, P is (fig 7) l>e two contiguous meudians mossed by 
paiallels ij>, sq, and 0 p'q’, Oi’s' the stiaight lines l epresentmg these 
meudians If the angle at P is clp., tins, also is the value ot the 
angle at 0. Let tlie co-latitude 


P P=u, ¥<i=ii+dii, Op' = p, Oc/=p+dp, 


the cneulai aics p't ' , gV lepiesentmg the 
paiallels pi, qs It tlie radius ot the 
sphere be unity, 

P'q' = dp , p'r‘=pdfx, 
pq =dn , w — sin u dp 
Put 

o 

du ’ sm u 





then p'(p=-<rpq and p'r' = ar'pr That is to 

say, o', <r' may he legaided as the lelative 
scales, at co-latitude u, of the represen- 
tation, cr applying to nieiidional measurements, a to measurements 
peipendiculai to the ineiidian A small square situated m co- 
latitude u, having one side in tlie direction of the meridian — the 
length of its side being i — is represented by a rectangle whose sides 
aie nr and nr ' , its aiea consequently is i i aa r . 


Fig ' 


If lfc were possible to make a perfect representation, then 
we should have <r «= 1, o-' = 1 throughout This, however, 
is impossible We may make cr= 1 throughout by taking 
p = u. This is known as the Equidistant Projection, a very 
simple and effective method of representation. 

Or we may make or = 1 throughout. This gives p = sin u, 
a perspective projection, namely, tlie Orthographic. Or 
we may require that areas be strictly represented in the de- 
velopment. This will be effected by making crcr = 1, or 
pdp = sin udu, the integral of which is p = 2 sin \u, which 
is the Equivalent Projection of Lambert, sometimes referred 
to as Lorgna’s Projection. In this system there is misrepre- 
sentation of form, but no misrepresentation of areas. Or 
we may require a projection in which all small parts are to 
be represented in their true forms. For instance, a small 
square on the spherical suiface is to be represented as a 
small squaie in tlie development This condition will be 

attained by making <r = cr', or y = — > the integral of 

which is, c being an arbitrary constant, p = ctan^w. This, 
again, is a perspective projection, namely, the Stereo- 
graphic. In this, though all small parts of the surface are 
represented in their correct shapes, yet, the scale varying 
fiorn one part of the map to another, the whole is not a 
similar representation of the original. The scale, cr = 
\c see 2 ^«, at any point, applies to all directions round that 
point. 

These two last projections aie, as it were, at the extremes 
of the scale ; each, perfect in its own way, is in other re- 
spects very objectionable. We may avoid both extremes 
by the following considerations. Although we cannot make 
a- = 1 and cr' — 1, so as to have a perfect picture of the 
spherical surface, yet considering cr - 1 and cr' - 1 as the 
local errors of the representation, we may make (cr - 1) 2 + 
(<r - 1) 2 a minimum over the whole surface to be repre- 
sented. To effect this we must multiply this expression by 
the element of surface to which it applies, viz,, sin udu dp, 
and then integrate from the centre to the (circular) limits 
of the map. Let (3 he the spherical radius of the segment 
to be represented, then the total misrepresentation is to be 
taken as 


At 


1 ) + ( —2— - 1 ) ( simtefat, 
J Vsm u ) ) 


which is to be made a minimum. Putting p — u + y, and 
giving to y only a variation subject to the condition 8^ = 0 
when u — 0, the equations of solution — using the ordinary 
notation of tlie calculus of variations — are 


*<P) 


‘0; P^ = 


being the value of 2psinn. when 


0, 

This gives 

X. — 26 
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sm 2 wf^. + sin tt-cos y-w - sin v, 

clu 2 du 

(!),=“• 

This method of development is due to Sir George Airy, 
■whose original paper — the investigation is different m form 
from the above — will be found, m the Philosophical 
Magazine for December 1861. The solution of the differ- 
ential equation leads to this result — 

p = 2 cot | Ioge sec | + Ctan ~ , 

C = 2 cot J | log« sec | . 

The limiting radius of the map is R= 20 tan^/3. In this 
system, called by the Astronomer-Royal the “ Projection by 
balance of errors ,” the total misrepresentation is an absolute 
minimum. 

Returning to the general case where p is any function 
of u, let us consider the local misrepresentation of direc- 
tion. Take any indefinitely small line, length = i, making 
an angle a with the meridian in co-latitude %, Its projec- 
tions on a meridian and parallel are i cos a, i sm a, which in 
the map are represented by to- cos a, hr sin a. If then a! 
be the angle in the map corresponding to a, 

tan a!— - tan a. 

Put ^ 

V an ndp 


and the error a - a of representation = e, then 


tan e 


(2 - 1) tan a 
1 + 2 tan 2 a 


Put "% — cot 2 £, then e is a maximum when a = £, and the 
corresponding value of e is 



For simplicity of explanation we have supposed this 
method of development so applied as to have the pole in 
the centre. There is, however, no necessity for this, and 
any point on the surface of tlio sphere may be taken as the 
centre. All that is necessary is to calculate by spherical 
trigonometry the azimuth and distance, with reference to 
the assumed centre, of all the points of intersection of meri- 
dians and parallels within the space which is to ho repre- 
sentedm aplane. Then the azimuth is represented unaltered, 
and any spherical distance u is represented by p. Thus we 
got all the points of intersection transferred to the repre- 
sentation, and it remains merely to draw continuous lines 
through those points, which linos will be tlio meridians and 
parallels in the representation. 

Tlio exaggeration in such systems, it is important to re- 
member, whether of linear scale, area, or anglo, is the same 
for a given distance from the centre, whatever he the 
azimuth ; that is, the exaggeration is a function of the dis- 
tance from the centre only. 

We shall now examine and exemplify some of the most 
important systems of projection and development, commen- 
cing with 

Perspective Projections . 

In perspective drawings of the sphere, the plane on which 
the representation is actually made may generally bo ony 
piano perpendicular to the lino joining the contro of tho 
sphere and the point of vision. If Y be tho point of vision, 
P any point on tlio spherical surface, then p, tho point in 
winch tho straight lino VP intersects the piano of tho 
representation, is the projection of P. 

In the orthographic projection, the point of vision is at an 
infinite distance and tho rays consequently parallel ; in this 
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Fig 9. 


case the plane of the drawing may be supposed to pass 
through the centre of the sphere. Let the circle (fig. 8) 
represent the plane of the equator on which we propose to 
make an orthographic representation of meridians and 
parallels. The centre of this circle is 
clearly the projection of the pole, and 
the parallels are projected into circles 
having the pole lor a common centre. 

The diameters act', bV being at right 
angles, let the semicircle bob' he 
divided into the required number of 
equal parts; the diameters drawn 
through these points are the projec- Fi „ 

tions of meridians. The distances of ° 

c, of cl, flnrl of e from the diameter act are the radii of the 
successive circles representing the paiallels It is clear that, 
when the points of division are very close, the parallels 
will be very much crowded towards the outside of the map; 
so much so, that this projection is not much used. 

For an orthographic projection of the globe on a meridian 
plane, let qnrs (fig. 9) be the meri- 
dian, ns the axis of rotation, then qr 
is the projection of the equator. The 
parallels will he represented by 
straight lines passing through tho srj- 
points of equal division; these lines 
are, like the equator, perpendicular 
to ns. The meridians will m this 
case he ellipses described on ns as 
a common major axis, the distances 
of c, of cl, and of e fiom ns being tho minor semiaxes 

Let us next construct an orthographic projection of the 
sphero on the horizon of any place. Set off the anglo a op 
(fig. 10) from the radius oa, equal to tho latitiulo. Drop the 
perpendicular pV on oa, then 1? is tho projection of tho polo, 
On ao produced tako ob=pT, then ob is tho minor semi 
axis of the ellipse representing tho 
oquator, its major axis being qr at 
right angles to ao. Tho points in 
which tho meridians moot this ellip- 
tic equator aro determined by lines 
drawn parallel to ctob through the 
points of equal subdivision edefgh. 

Tako two points, as cl and g. which 
are 90° apart, and let ik be tlicir 
projections on tho equator ; then i 
is the pole of the meridian which passes through h This 
meridian is of course an ellipse, and is described with refer- 
ence to i exactly as the oquator was described with rofor- 
onco to P. Produce io to I, and make lo equal to half the 
shortest chord that 
can ho drawn through 
i ; then lo is the semi- 
axis of tho elliptic 
meridian, and tho 
major axis is tho dia- 
meter perpendicular 
to iol. 

For the parallels : 
let it be required to 
dcscribo tho parallel 
whose co-latitude is 
n ; take pm —pn = it, 
and let inn,' bo the 

projections of m and „ . „ , ,, 

n on oPtf ; then m'n! is *ia. H. -Orthographic Projection, 
the minor axis of the ellipse representing tho parallel. Its 
ceutro is of courao midway between in' and n\ and tho 
greater axis is equal to inn. Thus tho construction fa ob- 
vious. Whou pm is less than pa, the whole of the ellipse 
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is to be drawn When pm is greater tlian pa, tbe ellipse 
touches the circle in two points ; these points divide the 
ellipse into two parts, one of which, being on the other side 
of the meridian plane agr , is invisible 

Stereographic Projection . — In this case the point of vision 
is on the surface, and the projection 
is made on the plane of the great 
circle whose pole is Y. Let kplY (fig. 

12) be a great circle through the point 
of vision, and ors the trace of the 
plane of projection. Let c be the 
centre of a small circle whose radius 
is cp = d ; the straight line pi repre- 
sents this small circle in orthographic 
projection 

We have first to show that the stereographic projection 
of the small circle pi is itself a circle , that is to say, a 
straight line thiough Y, moving along the circumference of 
pi, traces a circle on the plane of projection ors This line 
generates an oblique cone standing on a circular base, its 
axis being cY (since the angle pYc ~ angle cYl ) ; this cone 
is divided symmetrically by the plane of the great circle 
Ipl, and also by the plane which passes through the axis 
Vc, perpendicular to the plane Ipl. Now Yr-Yp, being 
= Yo sec lYp Y l cos TcYp = Yo -Yh, is equal to Ys-Yl; there- 
fore the triangles Yrs, Yip are similar, and it follows 
that the section of the cone by the plane rs is similar to 
the section by the plane pi. But the latter is a circle, 
hence also the projection is a circle ; and since the repre- 
sentation of every infinitely small circle on the surface is 
itself a cncl e, it follows that m this projection the represen- 
tation of small parts is (as we have before shown) strictly 
similar. Another inference is that the angle in which two 
lines on the sphere intersect is represented by the same 
angle m the projection. This may otherwise be proved 
by means of fig. 13, where Yoh is the diameter of 
the sphere passing through 
the point of vision, fgh the 
plane of projection, Jet a 
great circle, passing of 
course through Y, and ouv 
the line of intersection of 
these two planes. A tangent 
plane to the surface at t 
cuts the plane of projection 
in the line rvs perpendicular 
to ov; tv is a tangent to the 
circle let at t, tr and ts are 
any two tangents to the surface at t. Now the angle vtu (u 
being the projection of t)is90° - otY — 90° - oYt = ouY — tuv, 
therefore tv is equal to uv ■ and since tvs and uvs are right 
angles, it follows that the angles vts and ms are equal. 
Hence the angle rts also is equal to its projection rus; 
that is, any angle formed by two intersecting lines on the 
surface is truly represented m the stereographic projection. 

We have seen that the projection of any circle of the 
sphere is itself a circle. But in the case in which the circle 
to be projected passes through Y, the projection becomes, 
for a great circle, a line through the centre of the sphere ; 
otherwise, a line anywhere. It follows that meridians and 
parallels are represented in a projection on the horizon of 
any place by two systems of orthogonally cutting circles, 
one system passing through two fixed points, namely, the 
poles; and the projected meridians as they pass through 
the poles show the proper differences of longitude. 

To construct a stereographic projection of the sphere 
on the horizon of a given place Draw the circle viler (fig. 
14) with the diameters lev, Ir at right angles ; the latter is 
to represent the central meridian. Take /coP equal to the 
co-latitude of the given place, say u : draw the diameter 




Fig 12. 


PoP', and vP, vY cutting Ir in pp: these ate the projections 
of the poles, through which 
all the circles representing 
meridians have to pass. All 
their centres then will be in a 
line smn which crosses pp at 
right angles through its middle 
point m. Now to describe the 
meridian whose west longitude 
is <o, draw pn making the angle 
opn = 90° — to, then n is the centre 
of the required circle, whose 
direction as it passes through p 
will make an angle opg = co with Fig 14 

pp' The lengths of the several lines are 


c, 

/ y/fr 



o — 

s \\ / 

m. J tv 
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Y 



op =ta njtt ; op'—o,ot\u ; 
om=cotu , m?i= cosec u cot w 


Again, for the parallels, take P6 = Pc equal to the co-latitude, 
say c, of the parallel to be projected; join vb, vc cutting Ir 
in e, d. Then ed is the diameter of the circle which is the 
required projection ; its centre is of course the middle point 
of ed, and the lengths of the lines are 

a? = tan oe=tnnl(u+c). 


The line sn itself is the projection of a parallel, namely, that 
of which the co-latitude c — 180° - u, a parallel which passes 
through the point of vision. 

A very interesting connexion, noted by Professor Cayley, 
exists between the stereographic projection of the sphere 
on a meridian plane (i.e., when a point on the equator 
occupies the centre of the drawing) and the projection on 
the horizon of any place whatever The very same circles 
that represent parallels and meri- 
dians m the one case represent 
them in the other case also. In 
fig. 15, abs being a projection 
m which an equatorial point is in 
the centre, draw any chord ab per- 
pendicular to the centre meridian 
cos, and on ab as diameter describe 
a circle, when the property referred 
to will be observed. This smaller 
circle is now the stereographic pro- 
jection of the sphere on the horizon 
of some place whose co-latitude we 
may call ti. The radius of the first circle being unity, let 
ac = sma?, then by wbat has been proved above co — sina: 
cotw = cos;B; therefore u — x, and flc = sinw. Although 

the meridian circles dividing the 360° at the pole into equal 
angles must be actually the same in both systems, yet a 
parallel circle whose co-latitude is c in the direct projection 
abs belongs in the oblique system to some other co-latitude 
as c. To determine the connexion between c and c, con- 
sider the point t (not marked), in which one of the parallel 
circles crosses the line soc. In the direct system, p being 
the pole, 

- tan ^(90° 

v 1 + cotic 

and in the oblique, 

pt=ac (tan \u - tan \(n -c')), 



which, replacing cic by its value sin u, becomes 

2 sin sin \d 2 

cos \{u - d) “1 + cot %u cot \d 5 

thereiore tan|c = tanjc' tan \% is the required relation, 
Notwithstanding the facility of construction, the stereo- 
graphic projection is not much used in map-making . But 
it may be made very useful as a means of graphical inter- 
polation for drawing other projections in which points are 
represented in their true azimuths, but with an arbitrary 
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law of distance, as p =/(«). We may thus avoid the calcu- 
lation of all the distances and azimuths (with reference to 
the selected centre point) of the intersections. of meridians 
and parallels. Construct a stereographic projection of the 
globe on the honzon of the given place; then on this pio- 
jection draw concentric circles (according to the. stereo- 
graphic law) representing the loci of points whose distances 
from the centre are consecutively 5°, 10°, 15°, 20 , &c., up 
to the required limit, and a system of radial lines at inter- 
vals of 5°. Then to construct any other projection, — com- 
mence by drawing concentric circles, of which the radii are 



Pig. 1 6 — Stereograph ic Projection 

previously calculated by the law p-f(ti), for the successive 
values of n, 5°, 10°, 15°, 20°, &c., up to the limits as. before, 
and a system of radial lines at intervals of 5°. This being 
completed, it remains to transfer the points of intersection 
from the stereograpluc to the new projection by graphic 
interpolation. 

"We now come to the general case in which the point of 
vision has any position outside 
the sphere. Let abed (fig. 17) bo 
the great circle section of the 
sphere by a plane passing through 
c, the central point of the por- 
tion of surface to be represented, 
and V the point of vision. Let 
pj perpendicular to V c be the plane 
of representation, join mY cut- 
ting pj m f then / is the projec- 
tion of any point m m the circle 
abc, and ef is the representation 
of cm. Let the angle cam — u , Ye = 
then, since ef : <?V = mg : c/Y, 

h sm u 



which gives the law connecting a spherical distance n with 
its rectilinear representation p. The relative scale at any 
point in this system, of projection is given (keeping to our 
previously adopted notation) by 

I+7/.cos^ _ ]q 

(7h- cos «)“ ’ h -|- cos u 5 

the former applying to measurements made in a direction 
which passes through the centre of the map, the latter to the 
transverse direction. The product a-cr' gives the exaggera- 
tion of areas. With respect to the alteration of angles we 
have 

A+eos u 
1 + It cos it * 


ami the greatest alteration of angle is 


v? + 1 


tan 


‘MG- 


Tins vanishes when h — 1, that is, if the projection be steno- 
graphic ; or for u = 0, rhafc is, at the centre of the map. 
At a distance of 90° from the centre, the greatest alteration 
is 90° - 2 cot -1 Jh. (See Philosoph Mag., April 1862.) 

The constants A and Jc can be determined, so that the 
total misrenresentation, viz,, 


U =Jo {(<r- l) 2 + (cr'-l) 3 )s>m«c2u, 
shall be a minimnm, /3 being the greatest value of u, or the 
spherical radius of the map. On substituting the expres- 
sions for <r and of the integration is effected without diffi- 
culty. Put 


, 1 - cos , 
A + cos £ ’ 




H=j'-(7i + l) log, (x + 1), 


h+1 

Then the value of M is 


(2-v-j -&•) 


M = 4 sm 2 i/3 + 2&H + h-W. 


When this is a minimum, 
d M_ n 


. • . 7JI'+H.= 0 ; 2 d ^ + k c M.=0. 

’ dh dh 

TT3 

Therefore M = 4 sm 2 £/3- and A must be determined so 

as to make H 2 : H' a maximum. In any particular, case this 
maximum can only be ascertained by tiial, that is to say, 
log H 2 - log H' must be calculated for certain equidistant 
values of A, and then the particular value of A which cor- 
responds to the required maximum can be obtained by 
interpolation. Thus we find that if it be required to make 
the best possible perspective representation of a hemisphere, 
the values of A and h are A== 1**17 and h= 2 '031 ; so that 
in this case 

_ 2‘034 sin u 
* >— 1 47 + cos u ' 

For a map of Africa or South America, the limiting radius 
/3 we may take as 40°; then in this case 
_ 2*543 sunt 
P ~1 626+cos u * 

For Asia, = 54*, and the distance It of the point of sight 



Fig. 18. 

in this case is 1*61. Fig. 18 is a map of Asia having the 
meridians and parallels laid down on this system, 
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Figure 19 is a perspective representation of more than a 
hemisphere, the radius (3 being 108°, and the distance h of 
the point of vision, 1 -40. 

The co-ordinates coy of any point in this perspective may 
be expressed in terms of the latitude and longitude of the 
corresponding point on the sphere in the following manner. 


The co-ordinates originating at the centre, take the central 
meridian for the axis of y and a line perpendicular to it for 
the axis of sc. Let the latitude of the point G, •which is to 
occupy the centre of the map, be y ; if <£, <■> be the latitude 
and longitude of any point P (the longitude being reckoned 
from the meridian of G), u the distance PG, and u the 



Fig. 19.— Twilight Projection. 


azimuth of P at G, then the spherical triangle 'whose sides 
are 90° - y, 90° - <£, and u gives these relations' — 
sin u sin fx =■ cos cp sin w, 
sin u cos fj. — cos y sin 0 - sin y cos 0 cos w, 
cos u =sin y sin 0 + cos y cos 0 cos co, 

Now x*=painp. } y=p cos p. ) that is, 

cos <p sin a) 

To 7i+ sin y sin 0 + cos y cos 0 cos u * 
y _ cos y sin <j!> - sin y cos 0 cos u 
k 7H- sin 7 sin 0 + cos y cos 0 cos co ’ 

by which x and y can he computed for any point of the 
sphere. If from these equations we eliminate <o, we get the 
equation to the parallel whose latitude is <f> ; it is an ellipse 
whose centre is in the central meridian, and its greater axis 
perpendicular to the same. The radius of curvature of this 
ellipse at its intersection with the centre meridian is 
k cos 0 

h sin y+sin 0 * 

The elimination of between x and y gives the equation 
of the meridian whose longitude is co, which also is an ellipso 
whose centre and axes may be determined. 

The following table contains the computed co-ordinates 


for a map of Africa, which is included between latitudes 40° 
north and 40° south, and 40° of longitude east and west of 
a central meridian. 



Yalues of x and y. 



co = 10° 

« = 20° 

go = 30° 

o 

li 

3 

0° 

O O 

o o 

o © 

II II 

8 Si 

9 '69 
O'OO 

19-43 

o-oo 

29-25 

o-oo 

3917 

o-oo 

10° 

x— O’OO 
y= 9-69 

9'60 

•915 

19-24 

9-92 

28-95 

10-21 

38-76 

10-63 

20° 

x— O'OO 
27=19-43 

9'32 

19-54 

18- 67 

19- 87 

28-07 
20. -43 

37-53 

21-25 

30° 

X— 0’00 

27=29*25 

8'84 

29'40 

17-70 

29-87 

26-56 

30-67 

35-44 

31-83 

40° 

x— O'OO 
27=3917 

815 

39-36 

16-28 

89-94 

24-39 

40-93 

32-44 

42-34 


Conical Development. 

The conical development is adapted to the construction 
of maps of tracts of country of no great extent in latitude 
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but any extent in the direction of a parallel. Selecting 
the mean parallel, or that which most nearly divides the 
area to be represented, we have to consider the cone 
which touches the sphere along that parallel. In fig. 
20, which is an orthographic projection of the sphere on 
a meridian plane, let P 'p be the 
parallel of contact with the 
cone, ON" being the axis of 
revolution, the tangents at P 
and p will intersect OH pro- 
duced in V. Let Qg* be a 
parallel to the north of Pjo, Rr K , 
another parallel the same dis- 
tance to the south, that is, 

PQ = Pit. Take on the tan- 
gent PY two points H, K such lo ' 

that PH = PK, each being made equal to the arc PQ. It 
is clear, then, that the surface generated by HK is very 
nearly coincident with the surface generated by RQ when 
the figure rotates round OH through any angle, great or 
small. The approximation of the surfaces will, however, 
be very close only if QR is very small. Suppose, now, 
that the paths of II and K, as described in the revolution 
lound OH, are actually marked on the surface of the cone, 
as well as the line of contact with the 
sphere. And further, mark the surface 
of the cone by the intersections with it 
of the meridian planes through OV at 
the required equal intervals. Then 


V 

4 


let the cone be cut along a generating / 7 \ \ 

line and opened out into a plane, and p r~y \\ 

wo shall have a representation as m / / \ \ 

fig. 21 of the spherical suiface con- K ~-A — — 
tamed between the latitudes of Q and Fig 21. 

R. The parallels hero are represented by concentric circles, 
the meridians by lines drawn through the common centre 
of the circles at equal angular intervals. Taking the radius 
of the sphere as unity, and being the latitude of P, we 
see that YP = cot <j>, and if to be the difference of longitude 
between two meridians, the corresponding length of the arc 
Pjj is to cos The angle between those meridians them- 
selves is to sin <j>. 

Suppose, now, we require to construct a map on this prin- 
ciple for a tract of country extending from latitude <£ - m 
to <f> -l- m, and covering a broadth of longitude of 2 ji, m 
and n being expressed in degrees In fig. 21 let HKAA 
bo the quadrilateral formed by the extreme linos, so that 
HIC = hk — 2m ; then the angle II V A is 2 n sin <j> expressed 
in degrees. How, taking the length of a degree as the unit, 
VP = 57*29G cot <£, and YH = 57 ‘2 06 cot - m. It may be 
convenient in the first instance to calculate the chords HA, 
KA, and thus construct the rectilinear quadrilateral HKAA. 
The lengths of those chords aro 

IIA= 2(57 ‘296 cot 0 - m) sin {n sin 0 ) , 

KA= 2(57 *296 cot 0 + m) sin (n sin <p ) , 


and the distance botween them is 2m cos (n sin <f>). The 
inclined sides of this trapezoid will then meet in a 
point at Y, whose distance from P and p must corre- 
spond with the calculated length of YP. Now with 
this centre V describe the circular arcs representing the 
parallels through H, K, P. Also if tho parallels are to bo 
drawn at every degree of latitude, divide HK into 2m equal 
parts, and through each point of division describe a circular 
arc from the centre Y. Then divide P p into 2n oqual parts, 
and draw the meridian lines through each of these points 
of division and the centre Y. 

If the centre V be inconveniently far off, it may bo 
necessary to construct the centre parallel by points, that is, 
by calculating the coordinates of the various points of 
division. For this purpose, draw through the intersection 


of the centre meridian and centre parallel a line perpendi- 
cular to the meridian and therefore touching the parallel. 
Let the coordinate x be measured from the centre along 
this line, and y perpendicular to it. Then the coordinates 
of a point whose longitude measured Bom the centre 
meridian is to are 

X— cot 0 sin (to sin 0), 
y — 2cot <f> sm 2 i(cu sm </>)=« tan Ra> sin 0 ), 
the radius of the sphere being the unit , if a degree be the 
unit, these must be multiplied by 57*296. 

The great defect of this projection is the exaggeration of 
the lengths of parallels towards either the northern or 
southern limits of the map. Various 
have been the devices to lemedy this 
defect, and amongst these the following 
is a system very much adopted. Hav- 
ing subdivided the central meridian and 
drawn through the points of division the 
paiallels precisely as described above, 
then the true lengths of degrees aie 22. 

set off along each parallel; the meridians, which in thin 
case become curved lines, are diawn through tlio coire- 
spondmg points of the parallels (fig. 22). 

This system is that which was adopted m 1803 by the 
“Ddp6t de la Guerre” for the map of France, and is there 
known by the title u Projection de Bonne” It is that on 
which the Ordnance Survey map of Scotland on the scale 
of one inch to a mile is constructed, and it is frequently met 
with m ordinary atlases. It is ill-adapted for countries 
having great extent m longitude, as the intersections of the 
meridians and parallels become very oblique— as will be seen 
on examining the map of Asia m most atlases. If bo 
taken as the latitude of tho centre parallel, and co-ordinates 
bo measured from tho intersection of this parallel with the 
central moiidian, as in the case of tho conical projection, 
then, if p be tho radius of the parallel of latitude <£, wo have 
p = cot cj> a + <fi 0 - <£. Also, if S bo a point on this parallel 
whose co-ordinates aro x, y, so that VS = p, and 6 bo tho 
angle VS makes with the central meridian, then p9 = <a cos </>,* 
and 

a; — p ain 0, y—ooi(f> 0 - pcoa0. 

Now, if we form tho differential coefficients of a* and y with 
respect to <j> and to, the latitude and longitude of H, w*o got 
m'n -wiw'=cos0, 

Mltt + wiW=~ cos 0 (cos 0 - p Sill 0) ; 

P 

tho first of which equations proves that tho areas aro truly 
represented. Moreover, if 90° * <// bo the angles of intersec- 
tions of meridians and parallels, 

tan if/~0 ~ a sin 0, 

which indeed might have been more easily obtained. In 
tlio case of Asia, tlio middle latitude «jf> 0 == 40°, and tho ex- 
treme northern latitudo is 70°. Also the map extends 90° 
of longitude from the central meridian; hcnco, at the north- 
wost and north-east corners of the map tho angles of inter- 
section of meridians and parallels are 90° a 33°*0‘T, But 
for comparatively small tracts of country, as Franco or Scot- 
land, this projection is very suitable. 

Another modification of tho conical projection consists 
iu taking, nob a tangent cone, but a cone which, having 
its vortex in tho axis of revolution produced, intersects tho 
sphero in two parallels, — those parallels being approximately 
midway botwoon the centre parallel of tho country and the 
extreme parallels. By this means part of tho error is 
thrown on tho centre parallel which is no longer represented 
by its true length, but is made too small, while tho 
parallels forming tho intersections of the cono aro truly re- 
presented in length. 

The oxact position of theirs particular parallels may be 
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determined so as to give, upon the whole, the least amount 
of exaggeration for the entire map. This idea of a cutting 
cone seems to have originated 1 with the celebrated Gerard 
Meicator, whom 1554 made a map of Euiopeon this pun- 
dple, selecting for the parallels of intersection those of 40° 
and 60°. The same system was adopted in 1745 by De- 
lisle for the construction of a map of Russia. Euler m 
the Acta Acad. Imp Petr op , 1778, has discussed this pro- 
jection and determined the conditions under which the 
eirors at the northern extremity, at the centre, 
and at the southern extremity of a map so con- 
structed shall be severally equal. Let c, c be 
the co-latitudes of the extreme northern and 
southern parallels, y, y those of two intermediate 
parallels, which are to be truly represented m the 
projection. Let OC', 0 in (fig 23) be two consecu- 
tive meridians, as represented in the developed 
cone , the difference of longitude being to, let the 
angle at 0 be h<x>. The degiees along the meri- 
dian being represented by their proper lengths, 

CC' = c' — c , and P corresponding to the pole, let Fig. 23 
OP = ~, then OG = a + c, and so for G, O', C'. The true 
lengths of GV and G?i, namely, casiny' and to sin y, are 
equal to the represented lengths, namely, Jim (2 + y) and 
7ito (s + y) respectively, whence y and y are known when 
h and 2 are known. Comparing now the lepresented with 
the true lengths of parallel at the extremities and at the 
centre, if e be the common error that is to be allowed, then 
e=hct)(s+c)-(i3 sm c, 
c= — 4c + ic') -f- o> sm £(c+c'), 

c — ha(z + c') — a sm c\ 


G’ — TV‘ 

c’ — mi 


The difference of the first and third gives h, and then sub- 
tracting the second from the mean of the first and third, 
we get 

i’+i a(c+c')=£(c'-c) cot \{c'~c) tan 4(c'+c), 


Thus 2 being known, the common centre of the circles re- 
presenting the parallels is given. The value of h is given 
by the equation 7i(c' - c) = sin o' — sin c, and y and y can 
be easily computed. But there is no necessity for doing 
this as we may construct the angles at 0, which represent- 
ing a difference of longitude to are m reality equal to lm. 

For instance, to construct a map of Asia on this system, 
having divided the central meridian into equal spaces for 
degrees, 2 must be calculated. Here we have c= 20°, c — 
80°, whence 2 + 50° = 15° tan 50° cot 15°= 66 0, 7. Hence 
m this case the centre of the circles is 16°*7 beyond the 
north pole ; also h = ‘6138, so that a difference of longitude 
of 5° is represented at O by an angle of 3° 4' 9". The de- 
grees of longitude mthe parallel of 70° are in this map re- 
presented too large in the ratio of IT 50 : 1, those in the 
mid-latitude of 40° are too small in the ratio of 0-933 . 1; 
and those m 10° latitude are too large in. the ratio of 1*05 
to 1 

. Gauss’s Projection 

may be considered as another variation of the conical 
system of development. Meridians are represented by lines 
drawn through a point, and a difference of longitude to is 
represented by an angle h<x>, as m the preceding case. The 
parallels of latitude are circular arcs, all having as centre 
the point of divergence of the meridian lines, and the law 
of their formation is such that the representations of all 
small parts of the surface shall be precisely similar to the 
parts so represented. Let u be the co-latitude of a parallel, 
and p, a function of u, the radius of the circle representing 
this parallel. Consider the infinitely small space on the 


1 See page 178 of Trade des Projections des Gartes Geographques, 
by A. Germ am, Pans, an admirable and exhaustive essay. See also the 
work entitled Coup Tail Imtorique sur la Projection des Cartes de 

Geographic, by M. d’Avezac, Paris, 1863. 


sphere contained by two consecutive meridians the differ- 
ence of longitude of which is dp, and two consecutive 
parallels whose co-latitudes are u and u 4- du. The sides 
of this rectangle (fig. 24) are pq = dv., pr = sin 21 dp, 
whereas in the representation p'q'r's', 
p'q = dp, pr — phdp, the angle at O 
being = hdp, How, as the represen- 
tation is to be similar to the original, 

P r q' _ dp _pq _ du 
p'r' ~ hpdp ~pr ~ smudp ’ 

, dp , du 

whence - =7i— , and integrating 


'■MY 


Fig. 21. 


where the constant h is to be determined according to the 
requirements of each individual case. This investigation 
was first made m 1772 by the German mathematician J. H.- 
Lambert, 2 hut m 1825 it was again brought forward by 
Gauss in an essay written in answer to a prize question pro- 
posed by the Royal Society of Sciences at Copenhagen. A 
translation of this essay is to be found in the Philosophical 
Magazine for 1828 (seepage 112), where Lambert’s projec- 
tion comes out as a particular solution of the general pio- 
blem. Again, m a general investigation of the problem of 
“similar representation,” Sir John Herschel, in the 30th 
volume of the Journal of the Royal Geographical Society 
(1860), deduced as a paiticular case this same projection. 
A large map of Russia was constructed and published on 
this system by the Geographical Society of St Petersburg 
in 1862. 

The relative scale in this development is — 


clpjdc ( tan l ) h 
du a * sm u 1 


where a is the radius of the sphere. It is a minimum 
when u = cos -1 h. This minimum should occur in the 
vicinity of the central parallel of the map, if u 0 be the co- 
latitude of this parallel, we may put 

_ 7, (x. u \ cos 

P-Aitaug-J 

Or if we agree that the scale of the representation shall he 
the same at the extreme co-latitudes e, c', then 
7 t — log sm c r - log sin c 
"log tan - log tan 

To construct a map of North America extending from 
10° latitude to 70°, we may take h= f, and Jc such as shall 
make the difference of radii of the extreme parallels = 60, 
namely h — 104 , 3I5. The scales of the representation at the 
northern and southern limits' are 1T16 and 1 *096 respect- 
ively. The radii of the parallels are these — 

70° . . . 32-801 30° . . . 72 328 

60° . . 43 356 20° . . . 82-255 

50° . . . 53T77 10° . . . 92 801 

40° . . . 62-728 0° . . . 104-315 

Having drawn a line representing the central meridian, 
and selected a point on it as the centre of the concentric 
circles, let arcs be described with the above radii as 
parallels. For meridians, in this system a difference of 
longitude of 10° is represented by an angle of two-thirds 
that amount, or 6° 40'. The chord of this angle on the 
parallel of 10°, whose radius is 92-801, is easily found to be 
10-792. Now stepping this quantity with a pair of com- 
passes along the parallel, we have merely to draw lines 
through each of the points so found and the common centre 
of circles. The points of division of the parallel may be 
checked by taking the chord of 20°, or rather of 13° 2 O', 


2 Beitr&ge mm Gebrauche der Mathematih und deren Anwendung, 
vol, lii. p. 55, Berlin, 177*2. 
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which is 21 547 The map of North America so found (fig 
25) shows small portions of country in strictly correct forms ; 
hut the areas are 
slightly too great at 
the extreme lati- 
tudes and too small 
in the centie. At 
any part of the map 
a degree of latitude 
may be used as the 
tt ue scale in any di- 
lection 

The value h = }, 
as suggested by Sir 
John Herschel, is 
admirably suited for 
a map of the world. 

The representation 
is fan-shaped, with 
lemarkably little 
distortion (fig. 26). Fls ‘ 25 

It follows from what has been said above that the con- 
dition that the scale is true at the equator is hh — a, which 


determines Jc when h is given. The radius of the parallel 
whose co-latitude is u being p, let r be the distance of that 
parallel from the equator , then, keeping to the condition 
that the scale is true at the equator, 



-SO--")- 

When h is very small, the angles between the meridian 
liues m the representation are very small, and proceeding to 
the limit, when h is zeio the mendians aie parallel, that is, 
the vertex of the cone has removed to infinity. And at the 
limit when h is zero we have 

i r-a lo g e cot -■ , 

which is the characteristic equation of 
lifer cat oj ’s Projection. 

From the manner in which we have arrived at this pro- 
jection it is clear that it retains the characteristic property 
of Gauss’s projection, — namely, similarity of representation 




Flo. 20.— Fail-shaped Map of Iho WoiM. 


of small parts of the suiface. Tn Mercator’s chart the 
equator is represented by a straight line, which is crossed, 
at right angles by a system of parallel and equidistant 
straight lines representing the meridians. The parallels 
are straight lines parallel to the oquator, and the distance 
of the parallel of latitude 0 from the equator is, as we have 
seen above, r-a log, tail (45° + 1(f). In the vicinity of 
the oquator, or indeed within 30° of latitude of the oquator, 
the representation is very accurate, but as wo proceed 
northwards or southwards the exaggeration of aroa becomes 
larger, and eventually excessive, — the poles being at infinity. 
This clisfcanco of the parallels maybe expressed in the form 
r — a (sm <£> -f l sm'Y + l sin showing that 

near the oquator r is nearly proportional to the latitude. 
As a consequence of tho similar representation of small 
parts, a curve drawn ou the sphore cutting all moridians 
at tho same angle — tholoxodromic curve — is projected into 
,i straight line, and it is this property which renders 
Mercator’s chart so valuable to seamen. For instance; 
join by a straight lino ou tlie chart Land’s Enel and Ber- 
muda, and measure tho angle of intersection of this lino 


with the meridian. We get thus the bearing which a ship 
has to retain during its course bclu eon those ports. This 
is not great-circle sailing, and the ship so navigated docs 
not take the shortest path. The projection of a groat circle 
(being neither a meridian nor tho equator) is a curve which 
cannot be represented by a simple algebraic equation. 

If wo apply Mercator’s system of projection along a 
meridian , , as proposed by Lambert, wo have the represen- 
tation of all possible groat circles. The diagram (fig, 27) 
gives the projection. Tho two vertical bounding lines are 
tho equator— crossed at right angles by tho initial meridian 
passing through one of tho poles. From tlio form of tho 
representations of parallels round the pole it is clear that 
tho distortion up to a distance of 30° or 40° from the 
initial meridian is not at all great, Tho representation 
extends to infinity upwards and downwards, and the loft 
and right half are interchangeable j if interchanged tlie 
representation is on a meridian extending from polo to 
polo. 

Tho meridian Mercator drawn as described in the last 
paragraph — with the meridians and parallels rather close — 
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may be nude to serve the important purpose of enabling 
one to trace on the ordinary Mercator’s chart the track of 
a gieat cncle joining any two places, and of indicating at 
the same time the distance of the two places. For this 



Fig 27 

purpose the two charts must be on the same scale, one of 
them being on tracing paper or tracing linen. The trans- 
parent chart being placed over the other, the equator m the 
ordinary chart must coincide with the initial meridian in 
the meridian Mercator. Ketaming this relative position, 
let the upper chart be moved until the two points (the pro- 
jection of the great circle joining which is required) on the 
ordinary Mercator are found to lie on a great circle of the 
meridian Mercator. 

The curvatures of the meridians and parallels in the 
meridian Mercator are expressed by very simple formulae. 
Lebx,ybe the coordinates, measured from the pole along and 
perpendicular to the initial meridian, of any point S of the 
representation , — x corresponding to an arc of the sphere = 
x, and y to an arc rj which is on the sphere the distance of 
S from the initial meridian. Then if x', y’ be the centre of 
curvature of the parallel at S, x", y" the centre of curvature 
of the meridian at S, 

x'—x- tan x , x"—x+ , 

tan x 

i/=y-Hm n , y"-y- -2— . 

Sill 7 ] 

The corresponding radii of curvature are sin /? — cos x, 
where j3 is the spherical radius of the small circle, and 
1 — sin x sin y, where y is the longitude of the great circle, 
counted from the initial meridian. 

Polyconic Development. 

Imagine a hollow globe formed of a mere surface of paper, 
to be cut by a system of parallel planes along equidistant 


parallels of latitude, let also one meridian be cut through, 
from north pole to south pole, 180°. In this state let 
the whole be opened out mto a plane from the meridian 
exactly opposite to the one cut through, and the previously 
spherical surface is converted into a number of strips ot 
paper, each of which is part of a cncular belt, with the ex- 
ception of the equatoi, which will be stiaight. All points 
which lay on the parallel whose co-latitude is u now lie on 
an arc of a circle whose radius is tan u and length Sw-sintt; 
moreover, the centres of these arcs he in the same 
straight line, which is the central meridian produced. The 
parallels being now defined, we must define meridians 
These may be formed by laying off on each parallel the 
degrees of longitude according to their 
true lengths, which is the system 
adopted m the maps of the United 
States Coast Survey. Or we may 
take for meridians that system of lines 
which cuts the parallels at right 
angles, forming the rectangular poly- 
conic system. 

In tins case, let P (fig 28) be the north 
pole, CPU the central meridian, U, U' points 
m that mendian whose eo-latitudes aie u 
and u + du, so that UU'—du Make 
PU,— v, UC=tan u, U'C'=tan {u+dii), 
and with CO' as centies describe the arcs 0Q 

UQ, U'Q', which lepresent the parallels of 
co-latitude u and u + du. Let PQQ'be part of a meridian curve 
cutting the parallels at right angles. Join CQ, O'Q'j these being 
perpendicular to the circles will be tangents to the curve. Let 
lJCQ = 2<j&, UC'Q / =2(0+d0), then the small angle CQC', or the 
angle between the tangents at QQ', will = 2^0 Now 

CC'= C'U' - CU - UU 7 = tan (u + du) - tan u - du — tan % du , 



and in the triangle CC'Q the perpendicular from 0 on C'Q' is equal 
to either side of the equation 

tan 2 i« du sin 2<f>= —tan u d<p. 


- tan u du— - , 

sm 2 ip 


which is the differential equation of the meridian, the mtegial is 
tan <f>=u cos it, wlieie a, a constant, determines a particular meridian 
curve The distance of Q fiom the central meridian, tan u sm 2 <p, 
is equal to 

2 tan u tan <p _ 2 u sin u 

1+tan 3 ^ 1 + &> J coshi 


At the equator tins becomes simply 2co. Let any equatorial point 
whose actual longitude is 2a> he represented by a point on the de- 
veloped equatoi at the distance 2o> 
from the ceirlial meridian, then we 
have the following very simple con- 
struction (due to Mr O’Farrell of the 
Ordnance Survey Office). Let P (fig 
29) he the pole, U any point m the 
central meiidian, QUQ' the re- 
presented parallel whose ladius 
CU=tanw Draw SUS' perpen- 
dicular to the meridian through U; 
then to determine the point Q, 
whose longitude is, say, 8°, lay off 
US equal to half the true length of S' XT S 

the arc of parallel on the sphere, Fig 29 

i.e , 1° 30' to radius sm u, and with the centre S and radius SU 
desenbe a circular arc, which will intersect the parallel m the 
required point Q. For if we suppose 2 0 to be the longitude of the 
required point Q, US is by construction = w sm u, and the angle 
subtended by SU at 0 is 



V tan u / 


and therefore UCQ= 2</>, as it should be The advantages of this 
method are that with a remarkably simple and Convenient mode of 
construction we have a map in which the paiallcls and meiidians 
intersect at right angles 


The following table contains the lengths of the radii for 
describing parallels, and also the lengths of degrees of lon- 
gitude for every 5° of latitude, — the radius of the sphere 
being 57*296. 

A. — -27 
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Radius foi 
I’uiallel. 

Dpgiee of 
Longitude 

Lnt 

Radius fox 
Paiallel 

Degiee of 
Longitude 

0 Q 

CO 

1 0000 

45° 

57 30 

7071 

5 

654 89 

9962 

50 

48 08 

*6428 

10 

324 94 

9848 

55 

40 12 

5736 

15 

213 S3 

9659 

60 

33 08 

5000 

20 

157 42 

9397 

65 

26 72 

4226 

25 

12 3 87 

9063 

70 

20 85 

3420 

30 

99 24 

*8660 

75 

15*35 

*258S 

35 

81 S3 

8191 

80 

10 10 

1736 

40 

OS 28 

*7660 

85 

5 01 

0872 


With regard to the distortion involved m this system of 
development, consider a small square described on the sur- 
face of the sphere, its sides being parallel to and perpendicu- 
lar to the meridian. Let % and 2o> define its position, aud 
let i be the length of its side. If we differentiate the equa- 
tion tan <£ = a> cos if, u being constant, sec 2 <jtd<£ = cos udw. 
But the representation of Mw is 2tan?fcZ<jb, which is equal 
to sinwcos^d 2w ; hence that side of the square which is 
parallel to the equator is represented by 4Cos 2 <£. And 
similarly the meridional side is represented by 

1 CO& 2 0(1 + « 2 + « 2 .Slll'-li). 

Therefore the square is represented by a rectangle whose 
sides are m the proportion of 

1 • l + » 2 +w 2 &m s w, 

and its area is increased m the proportion of 
1 + w 2 + w 2 &nrif . (1 + co &%) 2 . 

Fig, 30 is a representation on this system of the con- 
tinents of Europe and Africa, foi which it is well suited. 
For Asia this system would 
not do, as in the northern 
latitudes, say along the par- 
allel of 7 0°, the representation 
is much cramped 

With regard to the distor- 
tion m the map of Africa as 
thus constructed, consider a 
small square in latitude 40° 
and in 4.0° longitude cast or 
west of the central meridian, 
the squaie being so placed as 
to be transformed into a rect- 
angle. The sides, originally 
unity, become 0*95 and 1*13, 
and the area T08, the diagon- 
als intersecting at 90° 9° 56'. 

In tho perspoctivo projection 
a square of unit side occu- 
pying the same position, when transformed to a rect- 
angle, has its sides 1*02 and IT 5, its area 1*17, and its 
diagonals mtorsect at 90° =t 7° O'. Tlio latter projection is 
therefore tho best in point of “ similarity/' but the former 
represents areas best. This applies, however, only to a par- 
ticular part of the map ; along tho equator towards 30° or 
40° longitude, the polyconic is certainly inferior, while 
along the meridian it is better than the perspective — ex- 
cept, of course, near the centre. Upon the whole, the more 
even distribution of distortion gives tho advantage to the 
perspective system. Tho system of lines ordinarily used 
for tho map of Africa is objectionable, and has scarcely tlio 
excuse of facility of construction, since the perspective co- 
ordinates given above are so easily computed. 

Ordnance Survey Maps. 

Tho method of development used in the Ordnance Survey 
maps of England on the scale of one inch to a mile, as also 
in the county maps of England, Scotland, and Ireland, on 
the C-inch sralo is this. A central meridian having been 
selected, let a perpendicular arc bo drawn from any trigono- 



metrical station p to the meridian, meeting it in q. S being 
a point of reference selected m the central mendian, make 
S2 = y,y>2 ==a? Then m the development, a straight line 
drawn to represent the central meridian is the axis of //, and 
a line at right angles to this is the axis of x. The point 
whose coordinates are x = p([, y = S§ is the representation 
of p. Supposing the earth spherical, if <£, w be the latitude 
and longitude of p, then, a> being small, that is, only a few 
degrees, 

dx~ ~x tan0$0+ cos 0(1 - tan 2 0)do>, 

dy = (1 + $x 2 - ix" tauV )d<p + a: sm <p da, 

from which the distortion can be computed It principally 
consists in the exaggeration of the scale m a north-and-soutli 
direction at the extieme longi- 
tudes, where a — sec x. 

Contours. 

In maps of a large scale, it is 
usual to show the relief of the 
ground by contour lines, which 
are the intersections with the 
actual surface of a system of equi- 
distant horizontal planes. Con 
tours indicate not only the height 
of the ground but its slope. Eig. 

31 shows a piece of contoured 
country, including two summits 
and a “col” between them. 

The dotted lines, which, how- 
ever, are not shown in maps, are 
lines of greatest slope, cutting 
contours at right angles. At each 
summit, supposing the contours 
there to be ellipses (Dupin’s in- 
dicatriees), there is an infinity of 
steepest lines having a common Fi S* 31- 

tangent there. At the col, whore tho indicatrix is an hyper- 
bola, there are two steepest linos intersecting at right 
angles, of which one is the M water-shed” joining tho sum- 
mits. (a. k. <-’•) 

III. Physical Geography. 

This term in its ordinary acceptation moans a description 
of the physical features of the earth. It includes an account 
of the phenomena of the atmosphere, of the composition, 
distribution, and movements of the sea; of tho forms of tho 
land, with its water circulation, earthquakes, and volcanoes ; 
of the distribution of plant and animal life. Its object, 
however, is not to present a more bald enumeration of facts, 
bat to group the facts together m such a way as to bring 
before the mind a luminous picture of tho whole structure 
and working of tho earth as a habitable planet. Physical 
geography is not so much a scionco or branch of science as 
a collection of the data ascertained, and probable conclusions 
arrived at, by different sciences, in so far as these bear upon 
its own .subject. Accordingly, it culls from all departments 
of inquiry whatever helps to givo additional distinctness mul 
vividness to that broad conception of tho daily economy of 
the globe which it is its aim to form and dovclop. 

So vast a subject, if treated in its entirety, would demand 
a very largo allotment of space for its adequate discus- 
sion. (Some of its bmnehos have, during the last few 
years, received so much development that in tho present 
edition of this work it has been considered more expedient 
to make tliom tho subject of special articles; aud here, 
therefore, to avoid tho repetition which a general article 
on physical geography would involve, there will bo given, 
instead of a formal essay, a more outlino or synopsis of 
tho branches of knowledge embraced in the subject, with 
references to the other parts of the work whore detailed 



Fig. 31. 
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information may be looked for. In the first three parts of 
the article Geology, a large section of what is usually 
included under physical geography will be found. 

1. The Em tli in its Cosmical Relations — From astronomy 
we learn the shape and size of the eaith, its motions of 
rotation round its axis and of revolution in an elliptical 
orbit round the sun, the origin of day and night, and of 
the seasons. Speculating on the original condition of the 
whole solar system, we may regard it as having been 
in the condition of a nebula, gradually contracting, con- 
densing, and leaving behind successive rings, winch on 
disruption and reaggregation formed planets Hence the 
primitive condition of our globe as a separate mass must 
have been gaseous or fluid. Since that tune the earth has 
been cooling and contracting, but still retains a high resi- 
dual temperature in its interior. This original condition, 
and the internal heat of the eaith, must be constantly kept 
in view as an explanation of many of the features of its outer 
surface See Geology, part i ; Astronomy, chapter i., 
Geography (Mathematical), Geodesy. 

2. The Atmosphere or Gaseous Envelope of the Earth . — 
The solid planet is covered by two envelopes, one of gas 
which completely surrounds it, and one of water, which 
occupies about three-fourths of its surface. In studying the 
atmosphere we have to considei its height, its composition, 
its temperature, its moisture, and its pressure (see Atmo- 
sphere, Meteorology). Its height must be at least 40 or 
50 miles. This deep gaseous ocean consists of a mixture of 
the two gases, oxygen (21 parts by weight) and nitrogen 
(79 parts), with a minute proportion of carbonic acid (-004) 
and of aqueous vapour. The physical geographer takes 
note of the manifold importance of oxygen, not only in 
supporting animal life, but m the general oxidation of the 
earth’s outer crust. He recognizes the atmospheric car- 
bonic acid as the source of the carbon built up into the 
structure of plants. He cannot contemplate without ever- 
mcreasmg wonder and delight the coming and going of the 
water-vapour in the air, as it rises incessantly from every 
sea and land, and after condensation into visible form 
courses over the land as ram, brooks, rivers, and glaciers 
(see Geology, part iii. ). The consideration of the tempera- 
ture of the atmosphere elicits the facts that temperature 
falls as we rise above the sea-level, and as we recede from 
the equator to the poles, and that it is profoundly affected 
by the relative positions of sea and land. The waub of 
strict dependence upon latitude in this distribution of 
temperature is strikingly brought out by the contrast be- 
tween the mean temperature of Labrador and Ireland on the 
same parallels (see Climate, Isotherms). In dealing with 
the moisture of the air we have to consider the phenomena 
of evaporation and condensation, the formation of dew, 
clouds, rain, snow, and hail, the distribution of rain, the 
position of the snow-lme, the occurrence of deserts, <fcc. (see 
Meteorology). The study of the pressure of the atmo- 
sphere, which appears to vary with variations in temperature 
and amount of vapour, brings before us the cause of the 
constant aerial movements. The law has now been well 
established that air always flows out from tracts where the 
barometric pressure is high into those where it is low. A 
knowledge of the distribution of pressure- over the globe 
furnishes the key to the great movements of the atmo- 
spheric circulation. The trade winds, for example, blow 
constantly from a belt of high pressure towards the equator, 
where the pressure remains low. Periodic winds, like the 
monsoons and land and sea breezes, shift with the changes 
in atmospheric pressure. Thus Asia during winter is a 
vast region of high pressure ; the winds round its margin 
therefore flow out towards the sea. In summer, on the 
other hand, it becomes a region of low pressure, and the 
winds consequently blow inland from the sea. Sudden and 
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violent atmospheric movements, such as tempests and hurri- 
canes, are illustrations of the same law, the force of the 
wind being always propoitional to the shortness of the space 
between great extremes of pressure (see Atmosphere) 

3. The Oecan or Water-Envelope of the Earth , from the 
point of view of physical geography, presents for considera- 
tion the form of the basins m which it is contained, the 
shape and nature of their bottom, their submarine ridges 
and islands, the density and composition of the water, the 
distribution of marine temperature, the ice of the sea, and 
the movements of the ocean due to cosmical causes as m the 
tides, to the effects of winds as in surface drifts, currents, 
and waves, and to differences of temperature. The largest 
additions m recent years to our knowledge of the earth, have 
been made in the ocean, notably by the different expeditions 
and cruises equipped for the puipose by the British Govern- 
ment. The climates of the sea have been systematically 
determined, and the extraordinary fact has been brought to 
light that the great mass of the ocean water is cold, or below 
40° Fahr. Even in the equatorial parts of the Atlantic 
and Pacific Oceans (qv.), though the upper layers of 
water partake in the heat of the mtertropical latitudes, a 
temperature of 40° is found within 300 fathoms of the 
surface, while at the bottom, at depths of 2500 or 3000 
fathoms, the temperature (32° 4 to 33° Fahr.) is very little 
above that of the freezing-point of fresh water. It has 
been proved that the bottom temperature of every ocean 
in free communication with the poles has a temperature 
little different from that of the water in polar latitudes 
Between Scotland and the Faroe Islands a sounding was 
obtained giving even a temperature of 29°‘6, or 2 ‘4 degrees 
below the freezing-pomfc of fresh water, and very little 
above that of salt water. These observations wairant the 
conclusion that a vast system of circulation takes place in 
the ocean. The cold heavy polar water creeps slowly 
towards the equator under the upper lightei water, which 
moves away towards tbe poles. 

4. The Zand . — We have to consider the distribution of 
the land over the face of the globe, the grouping of the con- 
tinents, the forms and trend of the great terrestrial ridges, 
the relation of coast-line to superficial area, the contours of 
the land, as mountains, table-lands, valleys, and plains, the re- 
lation of the continents to each other as regards general mass 
(see Geology, part u.; Africa, America, Asia, Europe). 
Over this framework of land there is a ceaseless circulation 
of water. The vapour raised by the sun’s heat from every 
ocean and surface of water on the land, after being con- 
densed into clouds and rain, falls in large measure upon the 
land, and courses over its surface from mountain to shore in 
brooks and rivers, which again have their own distinguish- 
ing phenomena, such as the formation of terraces, deltas, 
&c. Part of the water performs an underground circulation 
and returns to the surface in springs. Another portion 
falls as snow upon the mountains and descends into valleys 
in the form, of glaciers. In this ceaseless flow of water 
from the summits to the sea we must recognize one of the 
great agencies by which the present contour of the land has 
been moulded (see Geology, part iii., section ii.). 

The physical geographer collects, moreover, data winch 
show the reaction of the earth’s interior upon its surface, — 
proofs from bores and mines of a progressive increase of 
temperature downwards, the evidence of hot springs, and 
of earthquakes and volcanoes. He finds proofs of oscilla- 
tions in the level of the land, some regions having been 
raised and others depressed within the times of human 
history. From the geologist he learns that such instability 
has characterized the outer crust of the planet from very 
ancient times, and that indeed it is to fhe results of ter- 
restrial movements that we owe the existence of mountain 
ranges and even the dry land itself (see Geology, part iii, 
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section i., and part vii.). He perceives that the present possibly account for the diffusion of innumerable organ- 
area of land on the earth’s surface is the result of the isms There is a large residuum of unexplained phenomena 
balance of two antagonistic pi o cesses —the destruction on which much light is thrown by geological inquiry 
caused by superficial agents on every portion of land ex- Thus, for example, the presence of living Arctic forms of 
posed to then’ influence, and the periodic elevation, by sub- vegetation on the mountains of central Europe can be con- 
terranean action, of the land so wasted, or of new land nected with the occurrence of the remains of Arctic animals 
from beneath the sea. in the superficial deposits of that region, and with other 

5. Distribution of Animal and Vegetable Life— It is facts which make it clear that at no very distant date an 
usual to include in treatises on physical geography an out- Arctic climate prevailed over most of Europe, that at that 
line of the distribution of plants and animals, with an time a northern vegetation spread southwards and covered 
account of the great regions or provinces into which zoolo- the plains and heights of Europe even as far south as the 
°ists and botanists have divided the continents. The Alps and Pyrenees, and that as the climate gradually ameli- 
question naturally arises why the distribution should be as orated the northern vegetation was extirpated from the low 
it is. Two answers obviously suggest themselves — 1st, grounds by the advance of plants better suited to the milder 
climate, and 2d, the power possessed by plants and animals temperature, but continued to maintain its ground amid the 
of diffusing themselves. Yet climate only explains a part congenial frosts and snows of the mountains, where to this 
of this problem, and it is evident that migration cannot I day it still flourishes (see Distribution). (a. ge.) 

GEOLOGY 


EOLOGfY is the science which investigates the history 
of the earth. Its object is to trace the progress of 
our planet from the earliest beginnings of its separate ex- 
istence, through its various stages of growth, down to the 
present condition of things. It seeks to determine the ' 
manner in which the evolution of the earth’s great suiface 
features has been effected. It unravels the complicated 
processes by which each continent has been built up. It 
follows, even into detail, the varied sculpture of mountain 
and valley, crag and ravine. Nor does it confine itself 
merely to changes m the inorganic world. Geology shows 
that the present races of plants and animals are the descend- 
ants of other and very different races which once peopled 
the earth. It teaches that there has been a progress of the 
inhabitants, as well as one of the globe on which they 
dwelt ; that each successive period in the earth’s history, 
since the introduction of living things, has beou marked by 
characteristic types of the animal and vegetable kingdoms ; 
and that, however imperfectly they have been preserved or 
may be deciphered, materials exist for a history of life upon 
the planet. The geographical distribution of existing 
faunas and floras is often made clear and intelligible by 
geological evidence ; and in the same way light is thrown 
upon some of the remoter phases in the history of man 
himself. A subject so comprehensive as this must require 
a wide and varied basis of evidence. It is one of the 
characteristics of geology to gather evidonco from sources 
which at first sight seem far removed from its scope, and to 
seek aid from almost every other loading branch of science. 
Thus, in dealing with the earliest conditions of the planet, 
tho geologist must fully avail himself of the labours of 
the astronomer. Whatever is ascertainable by toloseope, 
spectroscope, or chemical analysis, regarding the constitution 
of other heavenly bodies, has a geological bearing. Tho 
experiments of the physicist, undertaken to determine con- 
ditions of matter and of energy, may sometimes bo taken as 
the starting-points of goological investigation. The work 
of tho chemical laboratory forms tho foundation of a vast 
and increasing mass of geological inquiry. To the botanist, 
the zoologist, even to tho unscientific, if observant, traveller 
by land or sea, the geologist turns for information and 
assistance. 

Hut while thus culling freely from the dominions of other 
sciences, geology claims as its peculiar territory tho rocky 
framework of tho globe. In the materials composing that 
framework, their composition and arrangement, tho pro- 
cesses of their formation, the changes which they have 
undergone, and the terrestrial revolutions to which they 
bear witness, Ho the main data of geological history, ft is 


the task of the geologist to group these elements m such a 
way that they may be made to yield up their evidence as 
to the march of events in the evolution of tlio planet. He 
finds that they have m large measure arranged themselves 
in chronological sequence,— the oldest lying at the bottom 
and the newest at the top, Relics of an ancient sea-lloor 
are overlaid by traces of a vanished land-surface ; these aro 
m turn covered by the doposits of a former lake, above 
which once more appear proofs of the return of the sea. 
Among these rocky records lie the lavas and ashes of long- 
extinct volcanoes. Tho ripple left upon the shore, the 
cracks foimed by the sun’s heat upon tho muddy bottom 
of a dried-up pool, the very imprint of the drops of a pass- 
ing ram-shower, have all been accurately preserved, and 
yield their ovidonce as to geographical conditions widely 
different from those which exist where such markings are 
now found. 

But it is mainly by the remains of plants and ammalH 
imbedded in the rocks that the geologist is guidocl in un 
ravelling the chronological succession of goological changes. 
He has found that a cortain order of appearance charac- 
terizes these organic remains, that each great group of rocks 
is marked by its own special types of life, and that thoso 
typos can bo recognized, and the rocks in which they occur 
can be correlated even in distant countries, and whero no 
other means of comparison would bo possible. At ono 
moment he has to deal with the bones of some large 
mammal scattered through a deposit of superficial gravel, 
at another time with the minute foraminifers and ostracods 
of an upraised sea-bottom. Corals and crinoids crowded 
and crushed into a massive limestone where they lived 
and died, ferns and terrestrial plants matted together into 
a bed of coal whore they originally grew, the scattered 
shells of a submarine sand-bank, tho snails and lizards 
which lived and died within a hollow tree, the insects which 
have been impnsouod within the exuding rosin of old forests, 
the footprints of birds and quadrupeds, the trails of worms 
left upon former shores — these, and innumerable other 
pieces of evidence, enable tho geologist to realizo in some 
measure what tho faunas and floras of successive periods 
have been, and what geographical changes tho sito of every 
land has undergone. 

It is evident that to deal successfully with theso varied 
materials, a considerable acquaintance with different 
branches of science is needful. Especially nocossary is a 
tolorably wide knowledge of the processes now at work in 
changing the surface of the earth, and of at least thoso 
forms of plant and animal life whose remains aro apt to bo 
preserved in goological deposits, or which in flieir structure 
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and habitat enable us to realize what their forerunners were 
It has often been insisted upon that the present is the key 
to the past • and m a wide sense this assertion is eminently 
true. Only m proportion as we understand the present, 
where everything is open on all sides to the fullest investi- 
gation, can we expect to decipher the past, where so much 
is obscure, imperfectly preserved, or not preserved at all. 
A study of the existing economy ot nature ought thus to be 
the toundatiou of the geologist’s training. 

While, however, the present condition of things is thus 
employed, we must obviously be on our guard against the 
clanger of unconsciously assuming that the phase of nature’s 
operations which we now witness has been the same in all 
past time, that geological changes have taken place m former 
ages in the manner and on the scale which we behold to-day, 
and that at the present time all the great geological pro- 
cesses, winch have produced changes in the past eras of the 
earth’s history, are still existent and active. Of course we 
may assume this uniformity of action, and use the assump- 
tion as a working hypothesis. But it ought not to be 
allowed any firmer footing, nor on any account be suffered 
to blind us to the obvious truth that the few centuries 
wherein man has been observing nature form much too 
brief an interval, by which to measure the intensity of 
geological action in all past time. For aught we can tell 
the present is an era of quietude and slow change, compared 
with some of the eras which have preceded it. Nor can 
we be sure that, when we have explored every geological 
process now in progress, we have exhausted all the causes 
of change which, even in comparatively recent times, have 
been at work. 

In dealing with the Geological Record, as the accessible 
solid pari of the globe is called, we cannot too vividly 
realize that at the best it forms but an imperfect chronicle. 
Geological history cannot be compiled from a full aud con- 
tinuous series of documents From the very nature of its 
origin the record is necessarily fiagmentary, and it has been 
further mutilated and obscured by the levolutions of suc- 
cessive ages. And even where the chronicle of events is 
continuous, it is of very unequal value m different places. 
In one case, for example, it may present us with an un 
broken succession of deposits many thousands of feet in 
thickness, from which, however, only a few meagre facts as 
to geological history can he gleaned. In another instance 
it briugs before us, within the compass of a few yards, the 
evidence of a most varied and complicated series of changes 
m physical geography, as well as an abundant and interest- 
ing suite of organic lemams. These and other character- 
istics of the geological record will become more apparent and 
intelligible as we proceed in the study of the science. 

In the systematic treatment of the subject the following 
arrangement will here be followed : — 

1. The Cosmicctl Aspects of Geology . — Under this head 
we may consider the evidence supplied by astronomy aud 
physics regarding the form and motions of the earth, the 
composition of the sun and planets, and the probable history 
of the solar system. 

2. Geognosy , — an Inquiry into the Materials of the Earth’s 
Substance , — In this division we deal with the parts of the 
eai th, its envelopes of air and water, its solid crust, aud the 
probable condition of its interior. Especially, we have to 
study the more important minerals of the crust, and the 
chief rocks of which that crust is built up. In this way 
we lay a foundation of knowledge regarding the nature of 
the materials constituting the mass of the globe, and may 
next proceed to investigate the processes by which these 
materials are produced and altered. 

3. Dynamical Geology embraces an investigation of the 
vauous agencies whereby the rocks of the earth’s crust are 
formed and metamorphosed, and by which changes are 
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effected upon the distribution of sea and laud, and upon 
the forms of terrestrial surfaces. Such an inquiry neces- 
sitates a careful study of the existing geological economy 
of nature, and forms a fitting introduction to the investi- 
gation of the geological changes of former periods. Tins 
and the previous section include most of what is embraced 
under Physical Geography, and for the reason stated 
under that heading the subject will here be treated more 
in detail than is usual m geological treatises. 

4. Structural Geology, or the Architecture of the Earth . — 
We now advance to consider how the various materials 
composing the crust of the earth have been arranged. We 
learn that some have been formed in beds or strata on the 
floor of the sea, that others have been built up by the slow 
aggregation of organic forms, that others have been poured 
out m a molten condition or m showers of loose dust from 
subterranean sources. We further find that, though origin- 
ally laid down in almost horizontal beds, the rocks have 
subsequently been crumpled, contorted, and dislocated, 
that they have been incessantly worn down, and have often 
been depiessed and bnned beneath later accumulations. 

5. Palaeontological Geology . — This branch of the subject 
deals with the organic forms which are found preserved m 
the crust of the earth. It includes such questions as the 
relations between extinct and living types, the laws which 
appear to have governed the distribution of life m time and 
in space, the relative importance of different genera of 
ammals in geological inquiry, the natuie and use of the 
evidence from organic remains regarding former conditions 
of physical geography. This subject will he more properly 
discussed in the article Palaeontology, and will therefoie 
be only cursorily treated in the following pages. 

6. Stratigraphical Geology. — This section might be called 
geological history. It works out the chronological succes- 
sion of the great formations of the earth’s crust, and 
endeavours to trace the sequence of events of which they 
contain the record. More particularly it detoi mines the 
order of succession of the vauous plants and animals whicli 
in past time have peopled the earth, and thus ascertains 
what has been the grand march of life upon the planet. 

7. Physiographical Geology , starting from the basis of 
fact laid down by stratigraphical geology regarding former 
geographical changes, embraces an inquiry into the origin 
and history of the features of the earth’s surface — contin- 
ental ridges and ocean basins, plains, valleys, and moun- 
tains. It explains the causes on which local differences of 
scenery depend, and shows under what very different cir 
cumstances, and at what widely separated intervals, the 
hills and mountains, even of a single country, have been 
produced. 

PART I— COSMIOAL ASPECTS OF GEOLOGY. 

Before geology had attained to the position of an iuduc 
tive science, it was customary to begin all investigations 
into the history of the earth by propounding or adopting 
some more or less fanciful hypothesis in explanation of the 
origin of our planet, or even of the universe. Such pre- 
liminary notions were looked upon as essential to a right 
understanding of the manner m which the materials of the 
globe had been put together. To the illustrious Janies 
Hutton (1785) geologists are indebted for strenuously up- 
holding the doctrine that it is no part of the province of 
geology to discuss the origin of things. He taught them 
that in the materials from which geological evidence is to 
he compiled there can be found “ no traces of a beginning, 
no prospect of an end.” In England, mainly to the 
influence of the school which he founded, and to the subse- 
quent rise of the Geological Society (1807), which resolved 
to collect facts instead of fighting over hypotheses, is due 
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the disappearance of the crude and unscientific cosmologies 
by which the writings of the earlier geologists were distin- 
guished. 

But there can now be little doubt that in the reaction 
against those visionary and often grotesque speculations, 
geologists were carried too far m an opposite direction. In 
allowing themselves to believe that geology had nothing to 
do with questions of cosmogony, they gradually grew up 
in the conviction that such questions could never be other 
than mere speculation, interesting oi amusing as a theme 
for the employment of the fancy, but hardly coming within 
the domain of sober and inductive science. Nor would 
they soon have been awakened out of this belief by anything 
in their own science. It is still true that in the data with 
which they are accustomed to deal, as compiising tlio sum 
of geological evidence, there can he found no trace of a 
beginning The oldest rocks which have been discovered 
on any part of the globe have probably been deuved from 
other locks older than themselves. Geology by itself has 
not yet levealed, and is little likely ever to reveal, a trace 
of the first solid crust of our globe. If then geological 
history is to be compiled from direct evidence furnished, by 
the rocks ot the earth, it cannot begin at the beginning of 
things, but must be content to date its first chapter from 
the earliest period of which any recoid has been preserved 
among the rocks. 

Nevertheless, though geology in its usual restricted sense 
lias been, and must ever be, unable to leveal the earliest 
history of oui planet, it no longer lgnoies, as mere specula- 
tion, what is attempted in this subject by its sister sciences 
Astronomy, physics, and chemistry have m late years all 
contributed to cast much light on the earlier stages of 
the earth’s existence, previous to tho beginning of wliat is 
commonly regarded as geological histmy. But whatever 
extends our knowledge of the former conditions of our 
globe may be legitimately claimed as part of the domain of 
geology. If this branch of inquiry therefore is to continue 
worthy of its name as the science of the earth, it must take 
cognizance of these recent contributions from other sciences. 
It must no longer be content to begin its annals with tho 
records of the oldest rocks, but must endeavour to grope 
its way through the ages which, preceded the formation of 
any rocks. Thanks to the results achieved with the tele- 
scope, tho spectroscope, and tho chemical laboratory, tho 
story of these earliest ages of our earth is ovary year 
becoming muio dofhiile and intelligible. 

Jl, elation's off the Earth jn tiie Holaii Hyhtem. 

Before entering upon tho study of tho struolnro ami 
history of the earth, wo may with advantage consider tho 
general relations of our planet to tho solar system, especially 
in view of its origin and history. It is now regarded as in 
the highest degree probable that all the members of that 
system have had a common origin. The investigations of 
recent years have revived and given a new form and 
meaning to tho well-known nebular hypothesis, in which 
Laplace sketched tho progress of tho system from tho 
state of an original nebula to its existing condition of a 
central incandescent sun with surrounding cool planetary 
bodies. He supposed that the nebula, originally diffused 
at least as far as tho furthest member of tho system, began 
to condense towards tho eoulro, and that in so doing it threw 
off or loft behind successive rings which on disruption and 
further condensation assumed tlio form of planets, some- 
times with a further formation of rings, which in the case 
of Haturn remain, though in other planets they have broken 
up and muted into satellites. 

According to this view we should expect that the matter 
composing the various members of tho solar system should 


he everywhere ncaily the same. The fact of condensation 
round centres, however, indicates at least differences of 
density tlnoughout the nebula. Mr Lockyer has, indeed, 
suggested that the matenals composing the nebula atiangecl 
themselves according to their respective densities, the 
lightest occupying the extenor and the heaviest the mtei ioi 
of the mass. And if we compaie the densities of the 
various planets, they certainly seem to support tins sugges- 
tion These densities are shown m the following table, that 
of tho eaith being taken as the unit : — 


Density of tho Sun . 0 25 

,, SI emu y , 1 12 

,, Venus . ' 1 03 

„ Eaith . 1 00 

„ SLus 0 70 

,, Jupiter. . . 0 21 

„ Saturn , 0 13 

,, Uranus. 0 17 

,, Neptune,,, 0 Hi 


There is not indeed a strict progression m the diminu- 
tion of density, but the fact remains that, while the planets 
neai the sun are about twice as heavy as they would be if 
they consisted of such a substance as granite, towards the 
outer limits of the system they are composed of matter as 
light as cork. Again, m some cases, a similar relation has 
been observed between the densities of the satellites and 
their primal les. The moon, for example, has a density littl e 
moie than half that of the earth. The first satellite of 
Jupiter is less dense, though tho other three ate found to 
be moie dense than the planet Eiutlicr, m the condition 
of the earth itself, a very light gaseous atmosphere fonns 
the outer portion, beneath which lies a heavier layer of 
water, while witlun these two envelopes the materials form 
mg tho solid substance of tho planet are so airaugod that 
the outer layer or crust has only about half tho density 
of the whole globo. Mr Lockyer finds iu the sun itself 
evidence of the same tendency towards a stratified ui rango- 
menl in accoidance with relative densities, as will be im 
mediately further alluded to. 

There seems therefore to bo much probability in tlio 
hypothesis that, m tlio gradual condensation of the original 
nebula, each, successive mass left behind represented the 
density of its paront layer, and consisted of progressively 
heavier matter. Tho remoter planets, with their low 
density and vast absorbing atmospheres, may ho supposed 
to consist of metalloids like tho outer parts of tho sun’s 
atmosphere, while the interior planets are no doubt mainly 
metallic. Tho rupture of each planetary ring would, it is 
conceived, raise tho temperature of tho resultant nebulous 
planet to such a height as to allow the vapours to rearrange 
themselves by degrees in successive layers, or rather shells, 
according to density. And when the planet gave off a 
satellite, that body would, it might he expected, have the 
composition and density of the outer layers of its primary . 1 

Ear many years the only evidence available us to the 
actual composition of other heavenly bodies than our own 
earth was furnished by tho aerolites, i meteorites , or falling 
stars, which from time to time have entered our atmo- 
sphere from planetary space, and have descended upon the 
surface of the globe. Subjected to chemical analysis these 
foreign bodies show considerable diversities of composition j 
but in no case have they yet yielded a trace of any clement 
nut already recognized among terrestrial materials. Up- 
wards of twenty of our elements have boon detected iu 
aerolites, sometimes iu the free state, sometimes combined 
with each other. More than half of them are metals, in- 
cluding iron, nickel, manganese, calcium, sodium, and potas- 

1 Mr boikjcr t'otmmmit nted home of bin ucwh In I’nifewn* I’rcst* 
wich, wlio jjayn them in his mteiestiiij^ Innvynntl Lrr/urr at Oxford, in 
1875. IIo bon further Hinted them m lus Manchester Lectures, Why 
the Earth’s Chemistry is as it is. 
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siurn There occur also carbon, silicon, phosphorus, sulphur, 
oxygen, nitrogen, and hydrogen. In some of their com- 
binations these elements, as found in the meteoric stones, 
differ fiom their mode of occurrence in the accessible parts 
of the eaith. lion, for example, occurs as native metal, 
alloyed with a vauable proportion (6 to 10 per cent ) of 
metallic nickel. But m other respects they closely resemble 
borne of the familiar materials of the earth’s rocky crust 
Thus we have such minerals as pyrite, apatite, olivine, 
augite, hornblende, and labradonte. Ho more reliable 
proof could be desired that some at least of the other 
members of tbe solar system, are formed of the same 
materials as compose the earth. 

But in recent years a far more precise and generally 
applicable method of research into the composition of the 
heavenly bodies has been found in the spectroscope. By 
means of this instrument, the light emitted from self- 
luminous bodies can be analysed in such a way as to show 
what elements are present in their intensely hot luminous 
vapour. When the light of a burning metal is examined 
with a properly-arranged prism, it is seen to give a dark 
band or spectniin which is tiaversed by certain vertical 
bright lines This is termed a racliation-spectrum. Each 
element appears to have its own characteristic arrange- 
ment of lines, which retain the same relative position, 
intensity, and colours. Moreover, gases and the vapours 
of solid bodies are found to intercept those rays of light 
which they themselves emit The spectrum of burning 
sodium, for example, shows two bright yellow lines. If 
therefore white light from some other source passes through 
the vapour of sodium, these two bright lines become dark 
lines, that portion of the light being exactly cut off which 
would have been given out by the sodium itself. This is 
called an absorption-spectrum,. 

By this method of examination it has been ascertained 
that many of the elements of which our earth is composed 
ovist m the state of incandescent vapour m the atmospheie 
of the sun. Among these are some of our most familiar 
metals — iron, zinc, copper, nickel, with sodium, magnesium, 
barium, calcium, and vast quantities of free hydrogen 
Moieover, as Mr Lockyer has pointed out, these elements 
appear to succeed each other in relation to their respective 
densities. Thus the coronal atmosphere which, as seen m 
total eclipses, extends to so prodigious a distance beyond 
the orb of tbe sun, consists mainly of sub-incandescent 
hydrogen and another element which may be new Beneath 
this external vaporous envelope lies the chromosphere 
where the vapours of incandescent hydrogen, calcium, and 
magnesium can he detected. Further inward the spot-zone 
shows the presence of sodium, titanium, &c., while still 
lower, a layer (the reversing layer) of intensely hot vapours, 
lying probably next to the inner brilliant photosphere gives 
spoctroscopic evidence of the existence of incandescent iron, 
manganese, cobalt, nickel, copper, and other well-known 
terrestrial metals. 1 

The specbrosope has likewise been successfully applied 
by Mr Huggins and others to the observation of the fixed 
stars and nebulae, with the result of establishing a similarity 
of elements between our own system and other bodies in 
sidereal space. In the radiation spectra of nebulae Mr 
II jiggins finds the hydrogen lines very prominent; and he 
conceives that they may be glowing masses of that element. 
Sii William Thomson and Professor Taxt have suggested, 
on the other hand, that they are more probably clouds of 
stones m rapid motion, perhaps in an atmosphere of 
hydrogen. Among the fixed stars absorption spectra have 


1 On the constitution of tHe sun see Roscoe’s Spectrum Analysis , 

Lockyer’s Solar Physics , 1873; and memou’s m Proa, of Roy Soc., 

by B Stewart, Loewy, and De la Rue. 
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been recognized, pointing to a structuie resembling that of 
our sun, viz , a solid or liquid incandescent nucleus, sur- 
rounded with an atmosphere of glowing vapour 2 Accord- 
ing to Mr Lockyer, those stars or nebulae which have the 
highest temperature have the simplest spectra, and m pro- 
portion as they cool their materials become more and more 
differentiated into what we call elements. He lemarks that 
the most brilliant or hottest stars show m theii spectra only 
the lines of gases, as hydrogen. Cooler stais, like our sun, 
give indications of the presence, in addition, of the more 
stable metals — magnesium, sodium, calcium, iron A still 
lower temperature he regards as marked by tbe appeal an cc 
of the other metals, metalloids, and compounds, so that the 
older a star or planet is the moie will it lose free hydrogen, 
till, when it conies to the condition of our earth, all its tree 
hydrogen will have disappeared 3 According to this view 
the atoms of all the elements existed originally in the nebula 
dissociated from each other by reason of the intense heat. 
As the nebula gravitated towards its nucleus and cooled, the 
atoms came togethei, and the elements appealed in a certain 
order, beginning with hydrogen, aud passing on through the 
metals and metalloids into compounds such as we find on 
our globe The sun would thus be a star considerably 
advanced in the process of differentiation or association of 
its atoms. It contains, so far as we know, no metalloids 
or compounds, while stars like Sinus show the presence 
only of hydrogen, with but a feeble proportion of metallic 
vapours ; and on tbe other hand, the red stars indicate by 
their spectra that their metallic vapours have entered into 
combination, whence it is inferred that their temperature 
is lower than that of our sun. 

Further confirmation of these views as to the order of 
planetary evolution is furnished by the form and structure 
of the earth. Reference has already been made to the fact 
that the outer crust of our planet possesses only about half 
the density of the whole mass. It consists largely of 
metalloids — oxygen, silicon, carbon, sulphur, chlorine. On 
the other hand, lavas and mineral veins, which are believed 
to have been supplied from some considerable depth, con- 
tain abundance of metallic ingredients. 

The form of the globe likewise points to a former 
fluid condition. As the result of computations from ten 
measured arcs of the meridian made by different observers 
between the latitudes of Sweden and the Cape of Good 
Hope, Bessel obtained the following data for the dimensions 
of the earth : — 

Equatorial diameter 41,847,192 feet, or 7925 604 miles. 

Polar diameter 41,707,314 „ 7899'114 „ 

Amount of polar flattening, 139,768 „ 26 471 ,, 

The equatorial circumference is thus a little less than 
25,000 mdes, and the difference between the polar and 
equatorial diameters (nearly 26J miles) amounts to about 
•j^th of the equatorial diameter 4 More recently, howevei, 
it has been shown that the oblate spheroid indicated by 
these measurements is not a symmetrical body, the equa- 
torial circumference being an ellipse instead of a circle. 
The diameter of which the v ertices touch the surface of the 
globe m longitudes 14° 23' E and 194° 23' E. of Greenwich 
is nearly two miles longer than that at right angles to it, 6 

In obedience to the influence of rotation on its axis, our 
planet would tend to assume exactly such a flattening at 
the poles as it has been proved to possess This Was dis- 
covered and demonstrated by Hew ton, and the amount of 


3 Huggins, Pros. Roy. Soc , 1863-66, arid Srit Assoc Lecture 
(Nottingham, 1866) ; Huggins and Millei, Phil. Trans., 1864. 

a Lockyei, Comptes Rendus, Dec 1873 

4 Hersehel, Astronomy, p 139. 

c A. R. Clarke, Mem Roy. Astron Sac., xxix. ; HersGliel, Astrm f 
p. 691 See also a more recent paper hy Colonel Clarke, Pfrd Mag., 
August 1878. 
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the ellipfcicity was actually calculated by him, long before 
any measurement had confirmed such a conclusion. 

The tendency of modem research is thus to give proba- 
bility to the conception that not only in our own solar 
system, but throughout the legions of space, there has been 
a common plan of evolution, and that the matter diffused 
thiough space m stars, nebulae, and systems is substantially 
the same as that with which we are familiar. Hence the 
study of the structure and probable history of the sun and 
the other heavenly bodies comes to possess an evident 
geological interest, seeing that it may yet enable us to cairy 
back the story of our planet far beyond the domain of 
ordinary geological evidence, and upon data not less reliable 
than those furnished by the rocks of the earth’s crust 

II. The Movements of the Ealtii in theih Geological 
Relations. 

We are here concerned only with those aspects of the 
earth’s motions which materially influence the progress of 
geological phenomena. 

1. Rotation . — In obedience to the impulse communicated 
to it at its original separation, the earth rotates on its axis. 
This movement is completed m about 24 horns, and to it 
is due the succession of clay and night. So far as observa- 
tion has yet gone, this movement is uniform, though lecent 
calculations of the influence of the tides in letarding rota- 
tion tend to show that a very slow diminution of tho 
angular velocity is in progress. This velocity vanes 
relatively in different places, according to then position 
on the surface of the planet At each polo there can 
be no velocity, but from these two points towards the 
equator there is a continually mcieasmg rapidity of 
motion, till at tho equator it is equal to a rate of 507 
yards m a second. 

To the lotation of the eaifch are duo certain leinarlcablo 
influences upon currents of air, which circulate either 
towards the equator or towards tlio poles. Currents 
which move from polar latitudes travel from parts of tho 
earth’s surface where the velocity of rotation is small to 
others where it is great. lienee they lag behind, and 
their course is bent more and more wcstwaid. An air 
current quitting the north polar or north temperate regions 
as a north wind is deflected out of its course and becomes 
a north-east wind. On the opposite side of the globo a 
smnlai current setting out straight for the equator is changed 
into a south-east wind. This is the reason why the well- 
known trado-vvinds have their characteristic westward de- 
flexion. On the other hand, a entrant setting out northwards 
or southwards from the equator passes into regions having 
a less velocity of rotation than it possesses itself, and liouco 
it travels on in advance and is gradually deflected eastward. 
The aerial currents blowing steadily across tho surface of 
the ocean produce currents m its waters which have a 
wcstwaid tendency communicated to them indirectly from 
tho effect of rotation, A certain deflexion is said to be 
experienced by such rivers as flow in a meridional direction, 
like tho Volga. Those which flow polewards are asserted 
to press upon their eastern rather than their western banks, 
while those which run in the opposite direction nro stated 
to bo thrown more against the western thau the eastern. 
The reality of this action may be doubtod. 

2. Revolution. -—Besides turning on its axis tho globe 
performs a movement round tlio sun, termed revolution. 
Tins movomout is accomplished m rather inoro than 3G5 
day.,. Tt determines for us the length of our year, which is, 
m fact, merely tho time lequired for one complete revolu- 
tion. The path or orbit followed by the eailh round the 
sun is not a perfect circle but an ellipse, witli tbu suu in 
one of tlio foci, the mean distanced the earth from the sun 
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being 92,400,000 miles. By slow secular variations the 
form of the orbit alternately approaches and lecedes from 
that of a circle. At the nearest possible approach between 
the two bodies, owing to change in the elhpticity of the 
orbit, the earth is 14,368,200 miles nearer the sun than 
when at its greatest possible distance. These maxima and 
minima of distance occur at vast intervals of time The 
last considerable eccentricity took place about 200,000 years 
ago, and the previous one more than half a million of yea is 
earlier. Since the amount of heat leceived by the earth 
from the sun is inversely as the square of the distance, 
eccentricity must have had in past time much effect upon 
the climate of the earth, as will be pointed out fuither on 
(section 7, p 218). 

3 Precession of the Equinoxes — If the axis of the eaith 
were perpendicular to the plane of its orbit, there would be 
equal day and night all the year round. But it is really 
inclined to that plane at an angle of 23£°. Hence our 
hemisphere is alternately presented to aucl turned away 
fiom. the sun, and m this way brings us the familial alter- 
nation of the seasons — the long days of summer and the 
shoit days of wintei. Again, weie the earth a poifect 
sphere of uniform density throughout, the position of its 
axis of rotation would not change But owing to the pro- 
tuberance along tlie equatorial regions, the attraction chiefly 
of the sun and moon tends to pull the axis aside, or to 
make it descube a conical movement like that of the axis 
of a top round the vertical. Hence each pole points succes- 
sively to diffcient stars. This movement, called the pieccs- 
siou of the equinoxes, in combination with other planetary 
movements, completes its cycle in 21,000 years At 
present the winter m our northern hemisphere coincides 
with tho eai til’s approach to tho sun, or ‘perihelion. In 
10,500 years hence it will take place when tlio earth is at 
tho farthest part of its oibil from the sun, oi in aphelion. 
This movement acquires groat importance when considered 
in connexion with the secular variations in the ecoontricity 
of the orbit (see section 7). 

4. Change in the Obliquity of the Ecliptic .• — The anglo at 
which the axis of the eaith is inclined to tho plane of its 
orbit does not remain strictly constant. It oscillates through 
long periods of time to the extent of about a degree and a 

I half, or perhaps a little moie, on either side of the moan. 
According to Dr Cioll, 1 this oscillation must havo consider- 
ably affected former conditions of climate on tho earth, 
since, when the obliquity is at its maximum, tho polar 
regions rocoivo about eight and a half days more of heat 
than they do at present — that is, about as much heat as 
lat. 76° enjoys at this day. This movement must hnvo 
augmented tho geological effects of precession, to which 
reference has just been made, and which aro described in 
section 7. 

5. Stability of the Earth's Axis . — That the axis of tlio 
earth’s rotation has successively shifted, ami consequently 
that tho polos have wandered to different points on the 
surfaco of the globo, has been maintained by geologists as 
tho only possible explanation of certain remarkable condi- 
tions of climato, which can bo proved to have formerly 
obtained within tho Arctic Circle Even as far north as 
Jat 81° 45' abundant remains of a vegetation indicative of 
a warm climato, and including a bed of coal 25 to 30 feet 
thick, havo been found in situ . It is contended that where 
these plants lived the grouud could not have boon per- 
manently frozen or covered for most of the year with thick 
snow. In explanation of the difficulty, it has been sug- 
gested that tho north polo did not occupy its present posi- 
tion, anil that tho locality where tho plants occur lay in 
more southerly latitudes. Without at present ontcring on 

1 (A till, Tun is ( feol. Sue. Ulasgov , n. 177. 
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the discussion of the question whether the geological evi- 
dence requnes necessarily so important a geographical 
change, let us considei how far a shifting of the axis of 
lutation has been a possible cau.se of change duiing that 
section of geological time foi which theie are records among 
the stratified rocks 

From the time of Laplace 1 astronomers have strenuously 
denied the possibility of any sensible change m the position 
of the axis of rotation It has been urged that, since the 
planet acquned its piesent oblate spheroidal form, nothing 
but au utteily incredible amount of deformation could 
overcome the greater centrifugal force of the equatoual 
protuberance It is certain, however, that the axis of rota- 
tion does not strictly coincide with the principal axis of 
meitia. Though the angular difference between them must 
always have been small, we can, without having lecourse 
to any extia-mundane influence, lecogmze two causes 
which, whether or not they may suffice to produce any 
chauge in the position of the mam axis of meitia, un- 
doubtedly tend to do so In the first place a widespread 
upheaval or depression of certain portions of the surfaco to 
a considerable veitical amount might shift that axis In 
the second place an analogous result might arise from the 
denudation of continental masses of land and the consequent 
filling up of sea-basins. Sir William Thomson freely con- 
cedes the physical possibility of such changes “ We may 
not merely admit,” he says, “but assert as highly piobable, 
that the axis of maximum inertia and axis of rotation, 
always very near one another, may have been in ancient 
tunes very far from their present geographical position, and 
may have gi ad ually shifted through 10, 20, 30, 40, or more 
degrees, without at any time any perceptible sudden dis- 
turbance of either land or water.” 2 .But though, m the 
earlier ages of the planet’s history, stupendous deformations 
may have occuned, and the axis of rotation may have often 
shifted, it is only the alterations which can possibly have 
occmred duiing the accumulation of the stratified rocks 
that need to be taken into account in connexion with 
ioimei changes of climate. If it can be shown tlieiefoie 
that the geographical l evolutions necessary to shift the axis 
aie mciedibly stupendous m amount, improbable m their 
distribution, and completely at variance with geological 
evidence, we may reasonably withhold our belief from this 
alleged cause of the changes of dimate during geological 
history. 

It has been estimated by J3ir William Thomson “ that 
an elevation of 600 feet, over a tract of the earth’s surface 
1000 miles square and 10 miles in thickness, would only 
altei the position of the principal axis by one-third of a 
second, or 34 feet.” 3 Mr George Darwin has shown that 
on the supposition of the earth’s complete rigidity no 
redistribution of matter in new continents could ever shift 
the pole from its primitive position more than 3°, but that, 
if its degree of rigidity is consistent with a periodical re- 
adjustment to a new form of equilibrium, the pole may 
have wandered some 10° or 15° from its primitive position, 
or have made a smaller excursion and returned to near its 
old place. In order, however, that these maximum effects 
should be produced, it would be necessary that each elevated 
area should have an area of depression corresponding in size 
and diametrically opposite to it, that they should lie on the 
same complete meridian, and that they should both be 
situated in lat. 45°. With all those coincident favourable 
circumstances, an effective elevation of of the earth’s 
surface to the extent of 10,000 feet would shift the pole 
ll- 1 '; a similar elevation of would move it 1° 46|' ; of 


1 MUccmiqiie Celeste^ tome v. p 14 

2 Brit Assoc Rep (1876), Sections, p. 11, 

8 Trans. Geol. Soc, Glasgow , iv 
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TiT> 3° 17 , and of Jj, 8° 41-'. Mr Darwin admits these to 
be superior limits to what is possible, and that, on the sup- 
position of intumescence or coutiaction under the legions 
m question, the deflexion of the pole might be l educed to 
a quite insignificant amount. 4 

Under the most favourable conditions, therefore, the 
possible amount of deviation of the pole fiom its first posi- 
tion would appear to have been too small to have seriously 
influenced the climates of the globe withm geological 
histoiy. If we grant that these changes were cumulative, 
aud that the superior limit of deflexion was reached only 
after a long senes of concuirent elevations and depies- 
sions, we must suppose that no movements took place 
else whei e to counteract the effect of those about lat 45° 
m the two hemispheres. But this is hardly credible. A 
glance at a geographical globe suffices to show how large a 
mass of land exists now both to the north and south of tint 
latitude, especially iu the northern henuspheie, and that 
the deepest parts of the ocean are not antipodal to tho 
greatest heights of the land. These features of the eaith’s 
surface are of old standing Theie seems, indeed, to be no 
geological evidence in favour of any such geographical 
changes as could have produced even the comparatively 
small displacement of the axis considei ed possible by Dh 
Darwin, 

In au ingenious suggestion Dr John Evans contended 
that, even without any sensible change m the position, of 
the axis of rotation of the nucleus of the globe, theie might 
be very considerable changes of latitude due to disturbance 
of the equilibrium of the shell by the upheaval or removal 
of masses of land between the equator and the poles, and 
to the consequent sliding of the shell over the nucleus until 
the equilibrium was restored This hypothesis starts on the 
assumption of a thin must enclosiug a liquid or viscous 
interior — an assumption which, as will be shown in subse- 
quent pages, is negatived by considerations in physics. The 
Rev. O. Fisher has suggested that the almost universal traces 
of present or former volcanic action, the evidence from the 
compressed strata in mountain regions that the crust of the 
earth must have a capacity for slipping towaids certain 
lines, the gieat amount of horizontal compression of strata 
winch can be proved to have been accomplished, aud tho 
secular changes of climate — notably the foimar warm 
climate near the north pole — furnish grounds for in- 
quiry “whether a fluid substratum over a rigid nucleus 
would not be compatible with mechanical considerations, 
and whether, under those circumstances, changes m lati- 
tude would not result from unequal thickening of the 
crust.” 5 

6. Changes of the Earth? s Centre of Gravity . — Though no 
known geological operationseems to have beencapableof pro- 
ducing an effective change in the position of the axis of rota- 
tion of the earth, there may have been variations in the posi- 
tion of its centre of gravity. Any change of that kind must 
affect the ocean, which of course adjusts itself in lelation to 
the earth’s centre of gravity. The enormous accumulation of 
ice at one pole during the maximum of eccentricity will dis- 
place the centre of gravity, and, as the result of this change 
will raise the level of the ocean in the glacial hemisphere, 6 
Dr Croll has estimated that, if the present mass of ice in the 
southern hemisphere is taken at 1000 feet thick extending 
down to lat. 60°, the transference of this mass to the northern 
hemisphere would raise the level of the sea 80 feet at the 
north pole. Other methods of calculation give different 
results. Mr Heath puts the rise at 128 feet ; Archdeacon 
Pratt makes it more; while the Rev. O. Fisher gives it at 


4 Phil. Trans , November 1876. 

5 Geol Mag , 187 8, p 552, 

0 Adhemar, Revolutions de la Mer , 1846. 
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409 feet 1 More recently, in returning to tins question. 
Dr Croll remarks c£ tliat the removal of two miles of ice 
f loin the Antarctic continent [and at present the mass of ice 
there is probably thicker than that] would displace the 
centre ot giavity 190 feet, and the foimation of a mass of 
ice equal to the one-half of this, on the Arctic regions, would 
cairy the centre of gravity 95 feet farther, giving in all a 
total displacement of 285 ieet, thus producing a rise of level 
at the north pole of 285 feet, and in the latitude of 
Edinburgh of 234 feet.” A veiy consideiable additional 
displacement would arise from the increment of xvatei to 
the mass of the ocean by the melting of the ice. Supposing 
half of the two miles of Antarctic ice to be replaced by an 
icc-cap of similar extent and one mile thick in the noithern 
hemisphere, the other half being melted into water and 
increasing the mass of the ocean, Dr Croll estimates that 
from this source an extra 200 feet of rise would take place 
in the general ocean level, so that there would be a rise of 
485 feet at the north pole, and 434 feet in the latitude of 
Edinburgh 2 There must thus have been an alternate sub- 
mergence and emergence of the low polar lands due to 
the alternate shifting of the centre of gravity. 

7. Influence of the Earth's Movements upon Climate — 
Although the treatment of this subject involves a reference 
to questions wbicli must be discussed in their poper place 
ui subsequent; parts of tins article, it will be most appropri- 
ately inserted here as a distinct and most important blanch 
of the astronomical relations of geology In later pages it 
will be shown that the climate of the eaitli lias undergone 
many great vicissitudes dining geological history, — for 
example, that a warm and genial temperature has once 
prevailed m arctic latitudes, while at anotlici time snow 
and ice extended far down into the heart of Em ope Of 
this latter change, which took place within a comparatively 
recent geological period, the traces still remain lemarkably 
fresh, and have excited groat interest and discussion. It 
is known as the Glacial Period or Ice Age Put ive now 
know that other similar periods of great cold probably 
preceded it at widely separated intervals 

Various theoues have been proposed m explanation of 
snob striking variations in climate. Some of those have 
appealed to a change m the position, of tho earth’s axis 
relatively to tho mass of tho planet (p. 216). Others havo 
been based on tho notion that the earth may havo passed 
through hot and cold legions of space. Others, again, have 
called in the effects of terrestrial changes, such as tho dis- 
tribution of land and sen, on tho assumption that elevation 
of land about the poles must cool the temperature of tho 
globe, while elevation round the equator would raise it. 
Put as the changes of temperature have aflccted vast areas 
of tho earth’s surface, whilo thoro is a to Lai absence of 
all proof of any such enormous vicissitudes in physical 
geography as would be required, and since thoro is accumu- 
lating proof in favour of periodic alternations of climate, 
there is a growing conviction that no mere local changes 
could havo sufficed, but that secular variations in climate 
must ho assigned to some general and probably recurring 
cause 2 

By degrees geologists accustomed themselves to the belief 
that tho cold of the glacial period was not duo to mere 
terrestrial changes, but was to bo explained somehow as the 
result of cosniical causes. Among tlie various suggestions, 
one deserves careful consideration — change in tho eceon- 

I Croll, m Header for 24 HepL 1 805, aial Phil May., April 186(5; 
Heath, Pint. May., April 18(51), Pratt, Phil. May., March 1866; 
■thshei, Peatlei, lOtli February 18(5(5, 

" ('loll, <ieoi. May , now Mines, i. (1874), p 317, Climate and 
Time, eluips xxiit und uiv. 

II Ju bye] Its Principles of Oroloi/y the dcctriuo of tho influence of 
geographical changes is maintained. 


L O G Y [l. COSMICAL. 

tricity of the earth’s orbit. Sir John Herschel 4 pointed out 
many years ago that the diiect effect of a high condition 
of ecceutncity is to pioduce an unusually cold winter 
followed by a correspondingly hot summer on the hemi- 
sphere whose winter occuis m aphelion, while an equable 
condition of climate will at the same time prevail on the 
opposite hemisphere But both hemispheres must loceivo 
precisely the same amount of solai heat, because the 
deficiency of heat lesultmg from the sun’s greater distance 
during one part of the year is exactly compensated by tho 
greater length of that season. Sn John Heischel even 
considered that the dnect effects of eccentricity must thus 
be nearly neutralized. 5 As a like verdict was aftenvaids 
given by Aiago, Humboldt, and others, geologists vveie 
satisfied that no important change of climate could be attri- 
buted to change of eccentricity 

It is to the luminous memoirs of Dr James Croll that 
geology is indebted for the first fruitful suggestion in this 
mattei, and for the subsequent elaborate development of 
the whole subject of the physical causes on which climate 
depends. He has been so good as to draw up for this 
article the following summary of Ins views (taken chiefly 
from his paper m the Phil . Mag. for Fcbiuaiy 1870). Tho 
reader will find the subject fully worked out in Dr Cioll’s 
work, Climate and Time , 1875 

‘‘Assuming the mean distance of 11 lo sun to bo 92,400,000 link's , 
then when tho eccentricity is at its supouoi limit, 07775, the distance 
of the sun fiom the uaitli, when tho hittoi is m tho aphelion of its 
oilut, is no less than 99,584,100 miles, and when m tho pouhclton 
it is only 85,215,900 miles Tho eaitli is, thoiefoic, 11,3(58,2(10 
miles laitlier fiom the sun m thoiormoi than m tho latter position 
Tho dnect lieat of the sun being mvcisely as the square ot the dis- 
tance, it follows that the amount oi lieat icooivod by the ouitli lit 
those two positions will bo as It) to 26 The piesenl oecontneity 
being OIOS, tho eai tli’s distance duung om noithcm win lot is 
90,847,080 nulos Suppose now that, Jtom tho piecexxnm of the 
equinoxes, winter in om noithom hemisphere should happen alien 
tho eaitli is m tho aphelion of its mbit, at tho tnno that the oilul 
is at its gi cutest oecontneity, tho eaitli would then bo 8,786, J20 
miles fiutlioi fiom tho sun m winter than it is at picscnt The 
dnoothoatof tho sun would there foie, during winter, be one-ltlt li 
loss and during sumniei mio-liftb greater than now This (luminous 
difference would nooossauly affect tho climate to a voiygieat extent. 
"Wore the xvmtoia uiidm those encumstaueus to oecui when tlie eaitli 
was in tho perihelion of its mbit, the eaitli would then lie 
1 1,368,200 miles ucaiei the sun m winter than m snnnnei . 1 n this 

easo tho difference between winter and summer m mu latitudes 
would ho almost annihilated hut as tho wmteis m the one hemi- 
sphere eoirosponil with the summois in tho otliei, it follows that 
whilo tho one hemisphere would be outlining the greatest extremes 
of summer lien t and winter cold, tho other would bo enjoying por- 
potnal summer 

“ J t is quite turn that whatever may bo the oeeeutrieity of the earth's 
mbit, tho two limn lsphoi os must receive equal quantities of lieat pel 
annum , for proximity to the sun is exactly compensated by tho 
effect of swifter motion The total amount of lic.it received lrom 
file sun between tho two equinoxes is tltmelbro the suine in both 
halves of the year, whatever the emoitiieity of 11m cm til's orbit may 
bo For oxamplo, whatever extra heat, the southern hennsplieie may 
at niesunt loceivo per day hom the sun (lining its sunmici mouths, 
owing to greater proximity to the sun, is exactly compensated by a 
corresponding loss arising iiom the slant iicsh ot the season , ami, on 
tho othei hand, whalovei deficiency ot heat wo in tlm noithern 
hemisphere may nl present havo per day dm mg our summer hull- 
year, in consequence of tho caitiffs distance troiiL tho sun, is also 
exactly compensated by a eouespondiiig lengl h of season 

“It ih well known, bower et, that those simple changes inllie sun’s 
summer and winter distances would not, alone produce a glacial epoch, 
and that physuusls, cnntimng then* attention to the purely astro- 
nomical effects, xvi'iii pei feet ly correct m ufliiimiig that no increase 
of eeeeiitrieity of the earth’s orhit could account lor that epoch but 
the important fact was overlooked that, although the glacial epoch 
could not, result diieelly from an merease of eccentricity, it, might 
nevertheless do so indirectly from physical agents that worn brought 
into operation as a i exult of an increase of eccentricity. Tin* follow- 
ing is an outline of what these physical agents were, limy they were 
brought into operation, and the way m which they may harts led 
to the glacial epoch. 

4 Trans, deal. & he., vol. iii. p 2f)f5 (2d senes). 

8 Cabinet Cyelopndia, sue. 315; Outlines of Astronomy, sec. 3(58. 



219 


MOVEMENTS OF THE EAETH ] GEOLOGY 


“With, the eccentricity at its suponoi limit and the wmtei oeeur- 
ling in the aphelion, the eaith would, as we hare seen, be 8,736,420 
miles farther fioin the sun dui mg that season than at piesent The 
i eduction m the amount of heat leeeired fiom the sun, owing to his 
mciea&ed distance, would lowei the midwinter tempeiature to an 
enormous extent In tempeiate legions the greater portion of the 
moisture of the an is at present precipitated m the foim of lain, and 
the veiy small poition which falls as snow dtsappeais m the course 
of a few weeks at most. But in the encumstances undei consider- 
ation, the mean winter tempeiatuie would be lowei ed so much below 
the lieezing-pomt that what now falls as lam during that season 
Mould then fall as snow This is not all, the winteis ivould then 
not only be eoldei than now, but they would also be much longei 
At piesent the umteis aie neaily eight days shoitei than the 
summeis , but until the eccentricity at its supenoi limit and the 
winter solstice m aphelion, tlio length of the winters would exceed 
that of the summeis by no fewei than thnty-six days. The louei- 
mg of the tempeiatuie and the lengthening of the winter would both 
tend to the same effect, viz , to mciease the amount of snow accumu- 
lated dui mg the winter , foi, other things being equal, thelaigei the 
snow-accumulating peiiod the greater the accumulation It may 
be-iemaiked, however, that the absolute quantity of heat leeeived 
during winter is not affected by the decreasem the sun’s heat, 1 * * * foi the 
additional length of the season compensates foi this deeiease As 
legards the absolute amount of heat icceived, inciease of the sun’s 
distance and lengthening of tho winter are compensatory, hut not so 
in legal d to the amount of snow accumulated The consequence of 
this state of things would be that, at the commencement of the &lioit 
siunmei, the ground would he coveied with the wuntei’s accumu 
lation of snow Again, the presence of so much snow would lower 
the summer tempeiatuie, ana pi event to a gieat extent the melting 
of the snow. 

“Theie aie tinea sepaiate ways whereby accumulated masses of 
snow and ice tend to lowei the summer tempeiatuie, viz . — 

“First, By means of dneet ladiation. No mattei what the 
intensity of the sun’s lays may he, the tempeiatuie of snow and ice 
can never rise above 32° Hence thepiesenceof snow and ice tends 
by dneet ladiation to lower the tempeiatuie of all surrounding bodies 
to 32° In Greenland, a country coveied with snow 7 and ice, the 

itch has been seen to melt on the side of a ship exposed to the 

ireot rays of the sun, while at the same time the suiiounding an 
was fai below the fieezmg-pomt, a thermometei exposed to the 
dneet radiation of the sun has been observed to stand above 100°, 
while the an suiiounding the instrument was actually 12° below the 
fieezmg-point A similm expenence lias been lecorded by tiavelleio 
on the snow- fields of the Alps These le&ults, siu pn&mg as they no 
doubt appeal, aie what w 7 e ought to expect nndei the cncum&tanccs 
Peifectly diy an seems to be neaily incapable of absorbing ladiant 
heat The entue radiation passes through it almost wuthout any 
sensible ab&oiption Consequently the pitch on tlio side of the slap 
may be melted oi the bulb of the tlioimometei laiscd to a high 
tempeiatuie by the dneet rays of the sun, while the sunounding 
an lemams intensely cold The an is cooled by contact with the 
snow-coveied giound, but is not heated by the ladiation from the 
sun 

“When tho an is charged with aqueous vapoui, a similar cooling 
effect also takes place, but m a slightly diffeient way Air charged 
with aqueous vapoui is a good absorber of radiant heat, but it can 
only absoib those lays which agree with it m period It so happens 
that lays fiom snow and ice are, of all others, those which it ab&oibs 
best The humid ail* will absorb tho total ladiation fiom the snow 
and ice, but it will allow the greater part of, if not neaily all, tho 
sun’s rays to pass unabsorbed But dunng the day, when the sun 
is shining, tho radiation fiom tho snow and ice to tho air is 
negative ; that is, the snow and ice cool the au by radiation The 
result is, the air is cooled by radiation from tho snow and ice (oi 
lather, wo should say, to the snow and ice) more rapidly than it is 
heated by the sun, and, as a consequence, in a eountiy like Green- 
land, covered with an icy mantle, the temperatuie of the an, even 
during summer, seldom rises above the freezing-point Snow is a 
good leflectoi, hut as simple reflection does not change the chaiacter I 
of the rays they would not be absorbed by the air, but would pass 
into stellai space. Weie it not for the ice, the summeis of North 
Greenland, owing to the continuance of the sun above the hoiizon, 
would be as waim as those of England , but, instead of this, the 
Gieenland summeis are colder than oui winters Cover India with 
an ice sheet, and its summers would he colder than those of 
England 

“ Second , Another cause of the cooling effect is that the lays which 
fall on snow and ice aie to a great extent i effected back into space. 
But those that are not reflected, but absorbed, do not raise the tem- 
perature, for they disappear m the mechanical work of melting the 
ice. For whatsoever may be the intensity of the sun’s heat the 

1 When the cccentnclty is at its supenor limit, the absolute quantity of 

heat received by the caith dining tlio year is, however, about one tluee- 

hundiedth part greatei than at piesent. But this does not affect the question at 

issue. 


surface of the giound will be kept at 32° so long as the snow and 
ice lemam unmelted 

“ Thi/d, Snow and ice lowei the tempeiatuie by dulling the mi 
and condensing the vapour into thick fogs The gieat rtnngth of 
the sun’s lays dunng summei, due to las nearness at that seaM.n, 
would, m the fii&t place, tend to pioduce an increased amount ut 
evapoiation But the piesenee of snow-clad mountains and an icy 
sea would chill the atmo&pheie and condense the vapoui into tlink 
fogs The thick fogs and cloudy sky would effectually pi event tlie 
sun s lays fiom leaching the earth, and the snow, m consequence, 
would lemain unmelted during the entue summer In fact, n o liar e 
this veiy condition of things exemplified m some of the islands of 
the Southern Ocean at the piesent day Sandwich Land, ninth is 
m the same parallel of latitude as the noith of Scotland, is cm i led 
■with ice and snow the entile summei, and m the island of South 
Georgia, which is m the same parallel as the centie of England, the 
perpetual snow descends to the veiy sea-beach Captain Sir James 
llo&s found tho peipetual snow at the sea-level at Admnalty Inlet, 
South Shetland, in lat 64°, and while near this place tlie tlieimo- 
metei m the veiy middle of summei fell at night to 23° E The re- 
duction of the sun’s heat and lengthening of the winter, winch 
would take place when the eccentricity is neai to its supenoi limit 
and the winter in aphelion, would m this country pioduce a state of 
things peiliaps as bad as, if not woise than, that which at present 
exists in South Geoigia and South Shetland 

“The cause which above all othcis must tend to pioduce gieat 
changes of climate, is the deflexion of gieat ocean cunents A lngh 
condition of eccentricity tends, we have scon, to produce an accumu- 
lation of snow and ice on tlio hemisphere whose wmteis occui m 
aphelion. The accumulation of snow m turn tends to lowei the 
summer temperatuie cut off tho sun’s lays, and letanl tho melting 
of the snow In shoit, it tends to pioduce on that hennsplieio a 
state of glaciation Exactly opposite effects take place on the other 
liemi&pheie, which has its winter m perihelion There the short- 
ness of the wmteis, combined with the high tempeiatuie ausmg 
fiom the nearness of the sun, tends to pi event the accumulation of 
snow. The general result is that the one hemispheie is cooled and 
the other heated This state of things now bungs into play the 
agencies which lead to the deflexion of tho Gulf-stieam and other 
gieat ocean cuirents. 

“Owing to tlie gieat difference between tho tempeiature of the 
equator and the poles, theio is a constant flow of air fiom tlio poles 
to the equatoi. It is to this that the trade-winds owe then exist- 
ence Now, as the strength of these winds will, as a gencial rule, 
depend upon the difleienee of tempeiatuie that may exist between 
tlie equator and highei latitudes, it follows that tlie tiades on tho 
cold hemisphere will be stiongei than those on tho warm "When 
the polar and tempeiate legions of the one hemisphere aie coveied 
to a huge extent with snow and ice, the air, as we have just seen, 
is kept almost at the ficezing-point during both summer and w intei 
Tlie trades on that hemispheie will, of necessity, be exceedingly 
powerful, whole on the other hemispheie, where there is compara- 
tively little snow oi ice, and tho an is warm, the trades will 
eon&equontly bo weak Suppose now tho northern hemisphere to 
be the cold one The north-east tiade winds of this hemisphei e will 

far exceed in stiengththo south-east trade winds of tho southern 
hemisphere Tho median line between tho trades will consequently 
lie to a very eon&ideiablo distance to the south of the equator We 
have a good example of this at the piesent day. The difference of 
tempeiature between the two hemispheres at present is but trifling 
to wliat it would be in tlie ease under consideration ; yet w r e find 
that the south-east trades of the Atlantic blow with gieatei force 
than the north-east trades, sometimes extending to 10° or 15° N lat , 
wlieicas the north-east trades seldom blow south of the equatoi 
The effect of the northern tiades blowing across the equator to a 
gieat distance will be to impel the waim water of the tuques over 
into the Southern Ocean. But this is not all ; not only would 
tho median lme of the trades be shifted southwards, but the 
great equatorial currents of the globe would also be shifted south- 
wards 

‘ ‘ Let us now consider how this would affect the Gulf-stream. The 
South Ameiican continent is shaped somewhat in the form of a tri- 
angle, with one of its angulai comers, called Cape St Eoque, pointing 
eastwards The equatonal current of the Atlantic impinges against 
this cornei , hut as the greater portion of the cuncnt lies a little to 
the north of tho cornei, it flows westwards into the Gulf of Mexico 
and forms the Gulf-stream A considerable portion of the water, 
however, stiikes the land to the south of the cape, and is deflected 
along the shore of Brazil into the Southern Ocean, foirnmg what is 
known as the Brazilian current Now, it is obvious that tho shift- 
ing of the equatonal eunent of the Atlantic only a few degrees to 
the south of its present position — a thing winch would certainly 
take place undei the conditions which we have been detailing— 
would turn the entue current into the Brazilian branch, and instead 
of flowing chiefly into the Gulf of Mexico, as at present, it would all 
flow into the Southern Ocean, and the Gulf-stream would con- 
sequently be stopped. The stoppage of the Gulf-stream, combined 
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v, itli all those causes winch we have just been consideimg, w ould 
place Euiope undei a glacial condition, while at the same time the 
tempeiatiue of the Southern Ocean would, in consequence of the 
enormous quantity of warm watex leceivcd, have its tempeiatiue 
(alieady high from othei causes) laised enoimously And what 
holds true m legal cl to the cunents of the Atlantic holds also turn, 
though pei haps not to the same extent, of the cunents of tlic 
Pacific 1 

“ If the bieadtli of the Gulf-stream he taken at 50 miles, its depth 
at 1000 feet, its mean velocity at 2 statute miles an horn, the 
tenipcratiue of the water when it leaves the Gulf at 65°, and the 
leturn cunent at 40" J P then, as has been shown m Climate and 
Time , cliaptei n , the quantity of heat conveyed into the Atlantic 
by tins stieam is eqiuil to one-foui th of all tlio licat received i 
fiom the sun by that ocean from tlie Tropic ot Cancel to the Aictie 
Cncle ,J Fiom punciples discussed at consideiable length in the 
chapter iefened to, it is shown that, but foi the Gulf-stieam and 
othei cunents, London would have a mean annual tcmpeiature 40° 
low ei than at present 

“But theie is still anothei cause which must be noticed —a stiong 
undoicuncnt of air fiom the noith implies an equally stiong uppei 
cunent to the noith How it tlie cflect of the undeicuuent would 
be to impel the warn water at the equator to the south, the eltect 
of the uppei cunent would ho to cany the aqueous vapour fonnod 
at the equator to the noith, the uppei current, on reaching the 
snow anil ice of tempei ate legions, would deposit ltsnioistiuo m the 
l’onn of snow; so that it is piobable that, nowithstanding the gieat 
cold of the glacial epoch, the quantity of snow falling m the 
nmthein region would be enoimous This would he paiticulaily 
the case during summei, when the caith would he m the perihelion 
and the heat at the equator gieat The equatoi would be the fui- 
naee wheio evapoiation would take place, and the snow and ice of 
tempei ate legions would act as a condenser 

‘ ‘ The foregoing considei ations, as well as many othei s which might 
bo stated, lead to tho conclusion that, m oidei to laiso the mean 
tempeiatiue of tho globe, watei should be placed along the equatoi , 
arid not land, as was contended by Sir Ghailes Lyoll and othei s 
Foi if land be placed at tho equatoi, the possibility of conveying tho 
hull’s heat from the equatoual legions by means of ocean ciuiunts is 
pi evented ” 

Inter-Glacial Periods . — Allusion lias already been made 
to the fact that there is accumulating evidence to show that 
changes of climate have been recurrent, and that this 
alternation or periodicity goes far to prove them to be duo 
to some general or cosmical cause. Dr Cioll has in- 
geniously shown that every long cold period m each 
hemisphere must have been interrupted by seveial shorter 
warm periods, and “ when the one hemisphere,” he says, 
“ is under glaciation, the other is enjoying a warm and 
equable climate. But, owing to the procession of the 
equinoxes, the condition of things on tho two liomisphercs 
must be reversed every 10,000 years or so. When tho 
solstice passes the aphelion, a contrary process commences , 
the snow and ice gradually begin to dimmish on tho 
cold hemisphere and to make their appearance on tho 
other hennspheie. The glaciated hemisphere tiuns by 
degrees warmer, and the warm hemisphere colder, and 
this continues to go on for a period of ten or twelve 
thousand years, until the winter solstice reaches tho 
perihelion. By this time the conditions of tho two hemi- 
spheres have been reversed ; the formerly glacialod hemi- 
sphere has now become the warm one, and tho warm 
hemisphere the glaciated. The transforonco of tho ico 
from the one hemisphere to the other continues as long as 
the eccentricity remains at a high value. It is probablo 
that, during the warm iutor-glacial poriods, Greenland 
and the Arctic regions would be comparatively freo from 
snow and ice, and enjoying a tempei ate ancl equable 
climate.” 


I Sir Wyville Thomson slates tlmt in May 1873 tho CJiattcni/cr 
expedition l’ouml the Gulf-stream, at the point where it was mossed, 
to bo about CO miles m width, 100 fathoms deep, and ilowmg at the 
rate of 3 knots por hour. Tins makes the volume of tho stream one- 
fifth greater than the above estimate. 

II Tho quail lily* of boat conveyed by the Gulf-stieam for dis- 
tribution is equal to 77,179,050,000,000,000,000 foot-pounds per 
d.iy, Tim quantity received from tho sun by tho Noith Atlantic is 
310,023,0(10,000,000,000,000 foot-pounds. 


PART II— GEOGNOSY: 

AN INVESTIGATION OF THE MATERIALS OF THE 
earth’s SUBSTANCE 

Before we enter upon any discussion of the geological 
changes which oui planet has undergone, it is needful fust 
of all to study the materials of which the planet consists. 
It is from the evidence furnished by the nature and ai range- 
ment of these matenals that geological history must bo 
compiled. 

Viewed in a broad way then, the earth may be con- 
sidered as consisting of (1) two envelopes, — an outer one 
of gas completely sun ounding the planet, and an inner one 
of water coveung about throe-fourths of the globe, and (2) 
a globe cool and solid on its surface but possessing a high 
internal temperature. 

I. The Envelopes. 

1. The Atmosphere . — The gaseous envelope to which the 
name of atmosphere is given extends at least to a distance 
of 40 or 45 miles from the earth’s surface, perhaps in a 
state of extreme tenuity to a much greater height. But its 
thickness must necessarily vaiy with latitude and changes 
in atmospheric pressure; the layer of air lying over the poles 
is not so deep as that which surrounds the equator. 

Geologically considered, the atmosphere piesents itself ns 
an agent of change by virtue of its composition and tho 
chemical reactions which it effects, its varying temperatuio 
and consequent influence in expanding and contracting 
rocks, aurl its movements. 

Many speculations have been made legarchng tho 
chemical composition of the atmospheie dunng former 
geological penods. There can indeed he no doubt that it 
must originally havo diffeicd voiy greatly from its present 
condition. Tho oxygen which now forms fully a half of 
the outer crust of tho earth was originally doubtless part of 
tho atmospliero So, too, the vast beds of coal found all 
over the world, in geological formations of many different 
ages, represent so much carbonic acid once present in the 
air. The chlorides in the sea likewiso were piobably 
carried down out of the atmosphoie m the primitive con- 
densation of tho aqueous vapour. It lias often been sug- 
gested that during the Carbomfcious penod the atmosphere 
must havo been warmer and with more aqueous vapour and 
carbonic acid in its composition than at the present clay, to 
admit of so luxuriant a flora as that from which tho coal 
scams were formed. Theie seems, however, to bo at present 
no method of arriving at any certainty on this subject. 

As now existing, the atmosphere is considered to bo 
normally a mechanical mixture of nearly 4 volumes of 
nitrogen and 1 of oxygen, with a minute proportion of car- 
bonic acid, and still smaller quantities of other substances. 
Expressed in a tabular form this composition is as follows : — 

Nitrogen 79 ‘00 

Oxygon .... . 20 '9 (5 

Carbonic add 0*04 

Those quantities arc liable to some variation according to 
locality. On tbo soa, for example, the proportion of carbonic 
acul is said to avorago about 0'03. In tho air of streets 
and houses the proportion of oxygon diminishes, while that 
of carbonic acid increases, According to tho minute 
researches of Dr Angus Smith, very pure air should contain 
not loss than 20*1)9 of oxygon, with 0*030 of carbonic acid; 
hut ho found impure air in Manchester to havo only 20*21 
of oxygon, while the proportion of carbonic acid in that 
city during fog was ascertained to rise sometimes to O'OGTD, 
and in the pit uE the theatre to the very largo amount of 
0*2731. ftimill as tho percentage of carbonic acid in ordi- 
nary air may seem, yet the total amount of this gns in tho 




whole atmosphere probably exceeds what would be disen- 
gaged if all the vegetable and animal matter on the earth’s 
surface were burnt. 

The other substances present m much moie minute 
quantities are gases, vapours, and solid pai tides Of these 
by much the most important is the vapour of water, which 
is always present, but in very variable amount accoidiug to 
temperature, ranging fiom about 4 to a maximum of 16 
grains m 1000 grains of air 1 It is this vapour which con- 
denses into dew, rain, hail, and snow In assuming a 
visible form, and descending through the atmosphere, it 
takes up a minute quantity of air, and of the different sub- 
stances which the air may contain. Being caught by the 
1 am, and held in solution or suspension, these substances 
can be best examined by analysing laia-watei In this way 
ammonia, nitric, sulphurous, and sulphuric acids, chlorides, 
various salts, solid carbon, inorganic dust, and organic 
mattei have been detected. M. J. J. Pierre found as the 
result of his analysis that m the neighbourhood of Caen, 
in France, a hectare of land receives annually from the 
atmosphere, by means of lam — 

Cliloude of sodium . . 37 5 lalogi amines. 

,, potassium S 2 ,, 

,, magnesium 2 5 ,, 

,, calcium, 18 ,, 

Sulphate of soda 8 4 ,, 

,, potash . 8 0 ,, 

,, lime . 6 2 ,, 

,, magnesia 5 9 „ 

To these ingredients must be added traces of ammonia, 
various salts, and organic substances, besides others still 
undetermined. 2 The powerful oxidizing agent ozone is 
present in variable but always minute quantities in the air. 

The comparatively small but by no means unimportant 
proportions of these various components of the atmosphere 
are much more liable than the more essential gases to 
great variations Chloride of sodium, for instance, is, as 
might be expected, paiticularly abundant m the air border- 
ing the sea. Nitric acid, ammonia, and sulphunc acid 
.appear in the air of towns most conspicuously. The 
organic substances present in the an are sometimes living 
germs, such as probably often lead to the propagation of 
disease, and sometimes mere fine particles of dust derived 
from the bodies of living or dead organisms. 3 

2. The Oceans . — About three-foui ths of the surface of the 
globe (or about 144,712,000 square miles) is covered by the 
irregular sheet of water known as the sea. Within the last 
ten years much new light has been thrown upon the depths, 
temperatures, and biological conditions of the ocean-basins, 
more particularly by the “ Lightning,” “ Porcupine,” and 
“ Challenger” expeditions fitted out by the British Govern- 
ment It has been ascertained that few parts of the Atlan- 
tic Oceau exceed 3000 fathoms, the deepest sounding 
obtained there being one taken about 100 miles north from 
the island of St Thomas, which gave 3875 fathoms, or rather 
less than 4J miles. The Atlantic appeals to have an 
average depth in its more open parts of from 2000 to 3000 
fathoms or from about 2 to 3 A- miles. In the Pacific 
Ocean the “Challenger” gob soundings of 3950 and 4475 

1 The quantity of aqueous vapour depends upon the teinperatuie, 
waim air being able to retain more than cold an. Air at a tempeia- 
tiue of 10° O is saturated when it contains 9 ’362 grammes of vapour 
ill a cubic metre of air 

2 Cfmrue Agricole , quoted by Dr Angus Smith, Air and Ram, p 232. 

3 The air of towns is peculiarly rich in lmpiuities, especially m 
manufacturing districts, where much coal is used. These impurities, 
however, though of serious consequence to the towns m a sanitary 
point of view, do not sensibly affect the geneial atmosphere, seeing 
that they are probably m great measure taken out of the air by i am, 

even in the districts which produce them. They possess, howevei, a 

special geological significance, and m this lespect, too, have impoitaiit 

economic bearings. See on this whole subject Dr Angus Smith’s work 

already cited, 


fathoms, or about 44 and latber more tlian 5 miles But 
these appear to mark exceptionally aby^al depi ess tons, 
the average depth being, as m the Atlantic, between 2000 
and 3000 fathoms. We may therefore assume, as probably 
not far from the truth, that the average depth of the ocean 
is about 2500 fathoms, or nearly 3 miles. 

The water of the oceans is distinguished fiom the ordinaiy 
terrestrial wateis by a higher specific gravity, and the 
presence of so large a proportion of saline mgiedients as to 
impait a stiongly salt taste. The average density of sea- 
water is about 1*026, but it varies slightly m diffeienfc parts 
even of the same ocean. According to the recent obsetva- 
tions of Mr J. Y. Buchanan during the “Challenger ” expedi- 
tion, some of the heaviest sea-water occuis in the pathway 
of the trade-winds of the ISToith Atlantic, where evaporation 
must be comparatively rapid, a density of 1 02781 being 
registered. Where, however, large rivers enter the sea, or 
where theie is much melting ice, the density diminishes , 
Mr Buchanan found among the broken ice of the Antarctic 
Ocean that it had sunk to 1 0241 8. 4 * 

The greater density of sea-water depends of course upon 
the salts which it contains m solution. There seems no 
reason to doubt that these salts are, m the mam, paits of 
the original constitution of the sea, and thus that the sea 
has always been salt It is also probable that, as in the 
case of the atmosphere, the composition of the ocean, water 
has m former geological periods been very different from 
what it is now, and that it has acquired its present character 
only after many ages of slow change, and the abstraction of 
much mineral matter originally contained in it. There is 
evidence indeed among the geological formations that large 
quantities of lime, silica, chlorides, and sulphates have m 
the course of time been removed from the sea. 6 

But it is evident also that, whatever may have been the 
original composition of the oceans, they have for a vast 
section of geological time been constantly receiving mineral 
matter m solution from the land. Every spring, brook, and 
river removes various salts from, the rocks over which it 
moves, and these substances, thus dissolved, eventually find 
their way into the sea. Consequently sea-water ought to 
contain more or less traceable proportions of every substance 
which the terrestrial waters can remove from the land, in 
short, of probably every element present in the outer shell 
of the globe, for there seems to be no constituent of this 
earth which may not, under certain circumstances, be held 
in solution in water. Moreover, unless there be some 
counteracting process to remove these mineral ingredients, 
the ocean water ought to be growing, insensibly perhaps, 
but still assuredly, salter, for the supply of saline matter 
from the land is incessant. It has been ascertained indeed, 
with some approach to certainty, that the salinity of the 
Baltic and Mediterranean is gradually increasing. 6 

The average proportion of salme constituents in the water 
of the great oceans far from land is about three and a half 
parts m every hundred of water. But in enclosed seas, 
receiving much fresh water, it is greatly reduced, while m 
those where evaporation predominates it is correspondingly 
augmented. Thus the Baltic water contains from one- 
seventh to nearly a half of the ordinary proportion in ocean 
water, while the Mediterranean contains sometimes one- 
sixth more than that proportion. The mineral constituents 
include the following average ratios of salts 7 : — 

4 Buchanan, Proc Roy. Soc (1876), vol xxiv. 

5 Dr Steny Hunt even supposes that the saline waters of Canada 
and the northern States derive their mineral ingredients from the salts 
still retained among the sediments and precipitates of the ancient sea 
m which the earlier Palaeozoic rocks were deposited. — Geological and 
Chemical JSssays, p 104 

0 Paul, m Watts’s Dictionary of Chemistry, v. 1020. 

7 Biscliof, Chemical Geology, i, 379, 
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Chloride of =odium (rouiiuon salt) 75 786 

C’liluiidu ot magnesium 9 159 

Lliluuili <j1 pota^ium . . 3 057 

Sulphate of limu fgvp»um; . 4 617 

Sulphate ot inuuou (Epsom salts). 5 597 

Biuxuidt, ol indium . 1 184 

100 000 

Total ptic^ntag. 1 nf salts m st.a-watci 3 527 


Besides these chief ingredients, sea-water has yielded 
minute tiaces of iodine, fluorine, silica, phosphoric acid, 
carbonate of lime and magnesia, salver, lead, copper, arsenic. 
Doubtless mure peifect analysis will greatly increase this 
list 

In addition to its salts sea-water always contains dissolved 
atmospheric gases. From the researches conducted during 
the voyage of the “ Bomte *’ in the Atlantic and Indian 
Oceans it was estimated that the gases in 100 volumes of 
sea-watei langed from 1 85 to 3 ’04, or from two to three 
per cent From observations made during the “Porcu- 
pine” cruise of 1868 it was inferred that the pioportion 
of oxygen was greatest (25 ’1 per cent,) in the surface 
water, and least (19 5) in the bottom water, while that of 
carbonic acid was least at the top (20*7) and greatest 
(27 9) at the bottom, and that the action of the waves 
was partially to eliminate the lattei gas and to increase 
the amount of oxygen More recently, however, duung 
the voyage of the “ Challenger,” Mr J. Y Buchauan 
ascertained that the proportion of carbonic acid was always 
nearly the same for similar tempeiatures, the amount m 
the Atlantic surface water, between 20° and 25° C., 
being 0‘OIGG gramme per litre, and m the surface 
Pacific water 0*0268 He points out the curious fact that, 
according to lus analyses, sea-water contains sometimes at 
least flinty times as much carbonic acid as an equal bulk 
of fre&b water would do, and he traces the greater power of 
absorption to the presence of the sulphates. 

II. The Solid Globe. 

1. General Considerations — Within the atmospheric and 
oceanic envelopes lies the inner solid globe. Reference has 
already been made to the comparative density of the planet 
among the other members of tbe solar system. In all 
speculation about the history of the earth, the density of 
the whole mass of the planet as compared with water — 
tbe standard to which the specific gravities of terrestrial 
bodies are ref ei red — is a question of prime importance. 
Various methods have been employed for determining the 
earth’s density. The deflexion of the plumb-lme on either 
side of a mountain of known structuie and density, the 
time of oscillation of the pendulum at great heights, at the 
sea-level, aud in deep mines, the comparative force of 
gravitation as measured by the torsion balance — each of 
these processes has been tried with the following various 


results : — 

Plumb-lmo experiments on Sehiehallien (Ma&kelyne and 

Playfair) gave as the mean density of the earth 4*713 
Do. on Arthur’s Seat, Edinburgh, (James).. . .. 5 316 

Pendulum experiments on Mont Cenis (Carlim and Giulio).. 4 950 
Do m Harton coal-pit, Newcastle (Airy) , . .6 565 

Toi&ion balance experiments (Cavendish) . . 5 *480 

Do do (Baily) 5*660 


Though these observations are somewhat discrepant, we 
may feel satisfied that the globe has a mean density neither 
much more nor much less than 5 5; that is to say, it is 
five and a half times heavier than one of the same dimen- 
sions formed of pure water. How the average density of 
the materials which compose the accessible portions of the 
earth is between 2*5 and 3 ,* so that the mean density of 
the whole globe is about twice as much as that of its outer 
part. We might therefore infer that the inside consists of 


much heavier materials than the outside, and consequently 
that the mass of the planet must contain at least two dis- 
similar poitions — an exterior lighter crust oi rind, and an 
mteiior heavier nucleus. But the effect of pressuie must 
necessarily increase the specific gravity of the inteuoi as 
will be alluded to further on 

2 The Crust . — It was formeily a prevalent belief that the 
exterior and interim of the globe differed fiorn each other 
to such an extent that, while the outer parts were cool and 
solid, the vastly more enormous inner part being intensely 
hot iv as more or less completely fluid. Hence the term 
“crust” was applied to the external rind m the usual sense 
of that woid. This crust was variously computed to be 
10, 15, 20 or more nules in thickness. For reasons which 
will he afterwards given, the Ldea of internal liquidity has 
been opposed by eminent physicists and is now abandoned 
by most geologists. The term “ crust, ” however, continues 
to be used as a convenient word to denote the cool, upper, 
or outer layer of the earth’s mass, accessible to human 
observation. It is in the structuie and history of tins 
crust that the mam subjects of geological investigation are 
contained. It wall therefore be fully treated of in the 
following parts of this article 

There are, however, some general views as to its composi- 
tion and the arrangement of its materials, which may 
appropiiately find a place in this pielimmaiy section. 
Evidently our direct acquaintance with the chemical con- 
stitution of the globe must be limited to that of the crust, 
though by inference we may eventually reach highly pro- 
bable conclusions regarding the constitution of the interior 
Chemical research has discovered that sixty-four simple 
or as yet indecomposable bodies, called elements, in vaiious 
proportions and compounds, constitute the accessible pait 
of the crust. Of these, however, the gieat majority arc 
comparatively of rare occurrence. The crust, so far as we can 
examine it, is mamly built up of about sixteen elements, 
which may be arranged in the two following gioups, the 
most abundant bodies being placed first m each list : — 


Metalloids. 

Atomic 

Weight 

Oxygen 16 96 

Silicon 28 00 

Caibon . 11 *97 

Sulphur , 31 98 

Hydrogen (really a metal) 1 00 

Olilonne .... 35 37 

Phosphoius 30 96 

Fluorine . .. , 19*10 


Metals. 


Atomic 

Weight 

Aluminium 27 30 

Calcium 39 90 

Magnesium 23 94 

Potassium 39 04 

Sodium 22 99 

Iron 55 90 

Manganese 54*80 

Banum 136 80 


By far the most abundant and important of these 
elements is oxygen It forms about 23 per cent by 
weight of air, 88*88 per cent, of water, and about a half of 
all the rocks which compose the visible portion or “crust ” 
of the globe. Another metalloid, silicon, comes next in 
abundance. It is always united with oxygen, forming the 
mineral silica which, either alone or m combination with 
various metallic bases as silicates, constitutes a half of all 
the known mass of the globe. Of the remaining metalloids 
carbon and sulphur sometimes occur in the free state, but 
usually m combination with oxygen or some base or metal. 
Chlorine and fluorine are found associated with metallic 
bases. Hydrogen is properly a metal, aud occurs chiefly m 
combination with oxygen as the oxide, water. Phosphorus 
occurs with oxygen principally in phosphate of lime. 

Of the metals by far the most important in the architec- 
ture of the exterior of the earth is aluminium. In con- 
junction with oxygen and silicon it forms the basis of most 
crystalline rocks. Calcium, magnesium, potassium, and 
sodium, combined with oxygen, enter largely into the com- 
position of rocks. Iron is the great colouring material in 
nature, most of the yellow, brown, red, and green hues of 
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rocks being due to some of its combinations The sixteen 
elements mentioned m the foregoing lists form about 
ninety-nine paits of the eaith’s ciust; the other elements 
constitute only about a hundredth pait, though they include 
gold, silver, copper, tin, lead, and the other useful metals, 
li ou excepted 

It is clear then that, so far as accessible to our observa- 
tion, the outer portion of our plauet consists mainly 
of metalloids, and its metallic constituents have m great 
pait entered into combination with oxygen, so that the 
atmosphere contains the residue of that gas which has not 
yet muted itself to terrestrial compounds. In a broad view 
of the airangement of the chemical elements in the external 
curst, the suggestive speculation of Duroclier deserves 
attention 1 He regarded all rocks as referable to two layers 
oi magmas co-exisfcmg m the earth’s crust the one beneath 
the other, according to their specific gravities. The 
upper or outer layer, which he termed the acid or siliceous 
magma, contains aa excess of silica, and has a mean density 
of 2 65. The lower or inner layer, which he called the 
basic magma, has from six to eight times more of the earthy 
bases and iron oxides, with a mean density of 2 90 To 
the former he assigned the early plutonic rocks, gianite, 
fel&ite, .fee., with the more recent trachytes; to the latter 
he relegated all the heavy lavas, basalts, diontes, &c. 
The latio of silica is 7 m the acid magma to 5 m the 
basic Though the proportion of this acid or of the 
earthy and metallic bases cannot be regarded as any cei- 
tam evidence of the geological date of rocks, nor of their 
probable depth of origin, it is nevertheless a fact that (with 
many important exceptions) the eruptive rocks of the older 
geological periods are very generally super-silicated and of 
lower specific gravity, while those of later time are very 
fi ecpiently poor in silica but rich in the earthy bases and in 
non and manganese, with a consequent higher specific 
gi avily. The latter, according to Durocher, have been forced 
up from a lower zone through the lighter siliceous crust. 

3 The Interior or Xvcleus . — Though we cannot hope ever 
to have direct accpiamtance with more than the mere out- 
side skin of our plauet, we may be led to infer the lrregulai 
dislubution of materials within the crust from the present 
distribution of land and water, aud the observed diffeiences 
in the amount of deflexion of the plumb-line near the sea 
and near mountain-chains The fact that the southern 
hemisphere is almost wholly covered with water appears 
explicable only on the assumption of an excess of density in 
the mass of that portion of the planet. The existence of 
such a vast sheet of water as that of the Pacific Ocean is to 
be accounted for, says Archdeacon Pratt, by the presence of 
“some excess of matter in the solid paits of the earth 
between the Pacific Ocean and the earth’s centre, which 
retains the water in its place, otherwise the ocean would 
flow away to the other parts of the earth ” 3 The same 
writer points out that a deflexion of the plumb-line towards 
the sea, which has m a number of cases been observed, 
indicates that “ the density of the crust beneath the moun- 
tains must be less than that below the plains, and still less 
than that below the ocean-bed.” 3 Apart therefore from the 
depressions of the earth’s surface iu which the oceans lie, 
we must regard the internal density, whether of crust or 
nucleus, to be somewhat irregularly arranged, — there being 
an excess of heavy materials m the water hemisphere and 
beneath the ocean-beds as compared with the continental 
masses. 

In our ignorance regarding the chemical constitution of 
the nucleus of our planet, an argument has sometimes been 

1 Translated by Ilauglitou m his Manual of Geology, 1866, p 16. 

2 Figure of the Earth, 4tli edit , p 236 

3 Op. cit , p. 200 See also Heischel, Phys. Geog. ; and O. Fisher, 
Cambridge Phil. Tians., xn , pait ii. 


based upon the known fact that the specific gravity of that 
nucleus is about double that of the crust. This has been 
held by some writers to prove that the interior must con- 
sist of much heavier mateiial, and is therefore probably 
metallic But m so reasoning they foiget that the effect 
of picssure ought to make the density of the nucleus much 
higher, even if the interior consisted of matter no heavier 
than the ciust In fact, we might argue for the probable 
comparative lightness of the substance composing the 
nucleus. That the total density of the planet does not 
gieatly exceed its observed amount seems only explicable 
on the supposition that some antagonistic force counteracts 
the effects of piessure. The only force we can suppose 
capable of so acting is heat. But how and to what extent 
this counterbalancing takes place is still unknown. 

If we regard the question fiom another point of view, 
however, the idea of a metallic nucleus seems not improbable. 
When the materials of the globe existed m a fluid condition, 
as they are usually supposed to have done, they would 
doubtless airange themselves in accordance with their 
relative specific gravities The denser elements would sink 
towards the centre, the lighter would remain outside. That 
this distribution has ceitainly taken place to some extent 
is evident fiom the struetiue of the envelopes and crust 
It is wliat might be expected if the constitution of the globe 
resembles on a small scale the larger planetary system of 
which it forms a part. The existence of a metallic intenor 
lias always been inferred from the metalliferous veins which 
traverse the cuist, and which are commonly supposed to have 
been filled from below. 

Admitting the possibility or even probability of a 
metallic nucleus, m spite of the comparatively low density 
of the globe as a whole, we might speculate further as to 
the arrangement of the denser internal materials, The late 
Mr David Forbes suggested that the planet might be sup- 
posed to consist of three layers of uniform densities, 
enclosed one within the other, the density increasing 
towards the centie m authmetical progression. Allowing 
2 5 as the specific giavity of the crust or outer layer, he 
assigned 12 0 or thereabouts as that of the middle layer, 
and supposed that the inner nucleus might possess one 
averaging 20 0 4 Materials do not yet exist for any 
satisfactory conclusions on this subject. 

In tbe evidence obtainable as to the former history of 
the earth, no fact is of more importance than the existence 
of a high temperature beneath the crust, which has now 
been placed beyond all doubt. This feature of the planet’s 
organization is made clear by the following proofs : — 

(1 ) Volcanoes . — In many regions of the earth’s surface 
openings exist from which steam and hot vapours, ashes and 
streams of molten rock are from time to time emitted. The 
abundance of these openings seems inexplicable by any 
mere local causes, but must be regarded as indicative of a 
very high internal temperature. If to the still active vents 
of eruption we add those which have formerly been the 
channels of communication between the interior and the 
surface, there are probably few large regions of the globe 
where proofs of volcanic action cannot be found. Every- 
where we meet with masses of molten rock which have 
risen from below as if from some general reservoir. 

(2.) Hot Springs . — Where volcanic eruptions have ceased, 
evidence of a high internal temperature is still often to he 
found in springs of hot water which continue for centuries 
to maintain their heat. Thermal springs, however, are not 
confined to volcanic districts. They sometimes rise even in 
regions many hundreds of miles distant from any active 
volcanic vent. The hot springs of Bath (temp. 120° 
Fahr.) and Buxton (temp 82° Fahr.) in England are 


4 Popular Science JRemew, April 1869. 
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fully 900 miles from the Icelandic volcanoes on tlie one 
side, and 1100 miles fiom those of Italy ami Sicily on the 
other. 

(3 ) Borings, Wells, and Mines. — The influence of the 
seasonal changes of temperature extends downward from 
the surface to a depth -which vanes accouhng to latitude, 
to the thermal conductivity of the soils and rocks, and pei- 
haps to other causes. The cold of winter and the heat of 
summer may he regarded as following each other m suc- 
cessive waves downward, until they disappear along a limit 
at which the temperature remains constant. This zone of 
invariable temperature is commonly believed to lie some- 
where between 60 and 80 feet down m temperate regions. 
At Yakutsk in eastern Sibeua (lat 62° N ), however, the 
soil is permanently frozen to a depth of about 700 feet. 1 
In Java, on the other hand, a constant temperature is said 
to be met with at a depth of only 2 or 3 feet 2 

It is a remarkable fact, now verified by observation all 
over the world, that below the limit of the influence of 
ordinary seasonal changes the temperature, so far as we 
yet know, is nowhere found to diminish downwards. It 
always rises , and its rate of increment never falls much below 
the average. The only exceptional cases occur under cir- 
cumstances not difficult of explanation On the one hand, 
the neighbourhood of hot-springs, of large masses of lava, or 
of other manifestations of volcanic activity, may laise the 
subteiranean temperature much above its normal condition , 
and this augmentation may not disappear for many thousand 
years after the volcauic activity has wholly ceased, since the 
coolmgdown of a subterranean mass of lava would necessarily 
be a veiy slow process. On the other hand, the spread of a 
thick mass of snow and ice over any considerable area of 
the earth’s surface, aud its continuance there for several 
thousand years, would so depiess the subterranean iso- 
tliermals that for many centuries afterwards there might 
be a fall of temperature for a certain distance downwards. 
At the present day, m at least the more northerly parts of 
the northern hemisphere, there are such evidences of a 
former more rigorous climate, as in the well sinking at 
Yakutsk already referred to. 3 Sir William Thomson 4 has 
calculated that any consideiable area of the earth’s surface 
covered for several thousand years by snow or ice, and 
retaining, after tlie disappearance of that frozen covering, 
an average surface temperature of 13° C, “would during 
900 years show a decreasing temperature for some depth 
down fiom tlie surface, and 3600 years after the clearing 
away of the ice would still show residual effect of the 
ancient cold, in a half rate of augmentation of temper ature 
downwards in the upper strata, gradually increasing to the 
whole normal rate, which would he sensibly reached at a 
depth of 600 metres.” But beneath the limit to which the 
influence of tlie changes of the seasons extends, observations 
in. most parts of the globe show that the temperature 
invariably rises as we penetrate towards the interior of the 
earth. According to present knowledge the average rate of 
increase amounts to 1° Fahr. for every 50 or 60 feet of 
descent, aud this rise is found whether the boring be made 
at the sea-level or on elevated ground, The subjoined table 
gives the results of temperature observations at widely 
separated localties 5 * — 

1 Helmersen, Brit Assoc. Repo)t, 1871. 

~ J unghuhn’s Java, n p 771 

3 Piofessor Prestwicli {Inaugural Lectwe, 1876, p 45) has suggested 

that to the more rapid refngeiation of the earth’s srnface during this 

cold period, aud to the consequent depression of the subterraneous 

isothermal lines, the alleged present comparative quietude of the 
volcanic forces is to he attributed, the internal heat not having yet 
recovered its dominion in the outer crust. 

*Bnt. Assoc Reports, 1876, Sections, p 3 

J See .Reports of Committee on Underground Temperature,” But. 
Assoc. Reg), from 1868 to 1877. 


Feet 

Dtikin field, neai M.mchestei (1040 ft , coal measures) 1° Fain foi cvei) 83 2 
Rose Budge, Wigrn (2441 ft , coal n easuies) „ „ 54 3 

South Balgiay, (jtlasKow (525 ft , coal mcMsuies) „ ,, 41 

Kentish Town, London (1100 ft , London clay, chalk, gault, Ac ) „ ,, 54 G 

La Chapclle, Pans (060 meties, chalk, <fcc ) ,, ,, 84 

Gicnclle Well, Pans (1705 G ft , do ) „ ,, 56 0 

St Andie, do (2ti3 meti es, do ) ,, 56 4 

Neu Salzvv uik boring, Westphalia (22, SI ft ) ,, ,, 54 68 

Mendorff bote, neai Luxcmhouig (2304 ft ) ,, ,, 57 0 

Bote neai Geneva ,, ,55 

Mont Corns tunnel (52S0 ft below summit of Mount Fiejus, 

metamoi pine locks) „ ,, (0 81 

Yakutsk, Sibena, (656 ft , limestone, <fcc , and giamte) „ „ 60 

(4 ) 1 1 regularities in the Downward Increment of Heat . — 
While these examples piove a piogressive mciease of 
teinpei ature, they show also that this rate of increase is 
not strictly uniform. The more detailed obseivations which 
have been made in recent years have bi ought to light the 
important fact that consideiable variations m the rate ot 
increase take place even m the same bore If, for instance, 
we examine the temperatures obtained at different depths 
in the Rose Biidge colliery shaft cited m the foregoing list, 
we find them to read as in the following columns — 


Depth m Tempeiatiue Depth m Tenipeintuic 

Yaids (Ffllu ) Yaids (Fain ) 

558 . 78 745 89 

6u5 80 761 904 

630 83 775 914 

663 85 783 92 

671 86 800 93 

679 87 806 934 

734 884 815 . 94 

At La Chapelle, in an important well made for the water- 
supply of Pans, observations have been taken of the tempeia- 
tureat diffeient depths, as shown in the subjoined table 0 • — 

Depth in Tenipeiatuic Depth in Tempeiatuie 

Meties (Fain ) Meties (Fain ) 

100 59 5 500 72 6 

200 61 8 600 75 0 

300 65 5 660 76 0 

400 69 0 


In drawing attention to the temperature-observations at 
the Rose Bridge colliery — the deepest mine m Cheat 
Britain — Professor Everett points out that, assuming tlio 
surface temperature to be 49° Fahr,, in the first 558 yaids 
the rate of rise of temperature is 1° for 57 ‘7 feet, in the 
next 257 yards it is 1° m48'2 feet, in the portion between 
605 and 671 yards — a distance of only 198 feet — it is 1° 
in 33 feet ; in the lowest portion of 432 feet it is 1° m 54 
feet. 7 When such irregularities occur in the same vertical 
shaft, it is not surprising that the average should vary so 
much m different places. 

There can he little doubt that one main cause of these 
variations is to be sought in the different thermal conduc- 
tivities of the rocks of the earth’s crust. The first accurate 
measurements of the conducting powers of rocks were 
roade by the late Professor J D. Forbes at Edinburgh 
(1837-1845). He selected three sites foi his thermometers, 
one m “ trap-rock ” (a porphyrite of Lower Carboniferous 
age), one in loose sand, and one in sandstone, each instru- 
ment being sunk to a depth of 24 French feet fiom the 
surface He found that the wave of summer heat reached 
the first instrument on 4th January, the second on 25th 
December, and the third on 3d November, the trap-rock 
being by far the worst conductor, and the solid sandstone 
by far the best. 8 

The British Association has recently appointed a com- 
mittee to investigate this subject in greater detail. Already 
some important determinations have been made by it re- 
garding the absolute conductivity of various rocks. As a 
rale the lighter and more porous rocks offer tlie greatest 

6 “ Report of Committee on Underground Temperature,” Brit. 
Assoc. Reg) , 1873, p 254 

7 “ Report of Committee on Underground Temperature,” Brit 
Assoc Rep. for 1870, p 31 

a Trans. Roy. goc. Edin., xvi. 180. 
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lesistance to tbe passage oE beat, while the more dense and 
crystalline offer the least resistance The resistance of 
opaque white quartz is expressed by the number 114, that 
of basalt by 273, while that of cannel coal stands very much 
higher at 1538, or more than thirteen times that of quartz. 1 

It is evident also that, from the texture and structure of 
most rocks, the conductivity must vary in different directions 
through the same mass, heat being more easily conducted 
along than across the “ grain,” the bedding, and the other 
numerous divisional surfaces Experiments have been made 
to determine these variations in a number of rocks. Thus, 
the conductivity in a direction transverse to the divisional 
planes being taken as unity, the conductivity parallel with 
these planes was found in a variety of magnesian schist to 
be 4-028 In ceitain slates and schistose rocks from central 
France the ratio varied from 1 : 2 56 to 1 : 3’952. Hence 
in such fissile rocks as slate and mica-schist heat may travel 
four times more easily along the lines of cleavage or foliation 
than across them 2 

In reasoning upon the discrepancies m the rate of 
increase of subterranean temperatures, we must also bear in 
mind that certain kinds of rock are more liable than others 
to be charged with water, and that, in almost every boring 
or shaft, one or more horizons of such water-bearing rocks 
are met with The effect of this interstitial water is to 
diminish thermal resistance. Dry red brick has its resist- 
ance lowered from 680 to 405 by being thoroughly soaked 
in water, its conductivity being thus increased 68 per cent. 
A piece of sandstone has its conductivity heightened to the 
extent of 8 per cent, by being wetted 3 

Mr Mallet has contended that the variations m the 
amount of increase in subterranean temperature are too 
great to permit us to believe them to be due merely to 
differences in the transmission of the general internal heat, 
and that they point to local accessions of heat arising from 
transformation of the mechanical work of compression, 
which is due to the constant cooling and contraction of the 
globe 4 But it may be replied that these variations are not 
greater than, from the known divergences m the conduc- 
tivities of rocks, they might fairly be expected to be. 

(5.) Probable Condition of the Forth’s Interior. — 'Various 
theories (mostly fanciful) have been propounded on this 
subject. There are only three which merit serious con- 
sideration, (1.) One of these supposes the planet to consist 
of a solid crust and a molten interior. (2.) The second 
holds that, with the exception of local vesicular spaces, the 
globe is solid and rigid to the centre. (3.) The third con- 
tends that, while the mass of the globe is solid, there lies 
a liquid substratum beneath the crust. 

1. The arguments in favour of internal liquidity may be 
summed up as follows, (a.) The ascertained rise of tem- 
perature inwards from the surface is such that, at a very 
moderate depth, the ordinary melting point of even the most 
refractory substances would he reached. At 20 miles the 
temperature, if it increases progressively, as it does in the 
depths accessible to observation, must be about 1760° Fahrq 
at 50 miles it must be 4600°, or far higher than the fusing- 
point even of so stubborn a metal as platinum, which melts 
at 3080° Fahr. (&,) All over the world volcanoes exist 
from which steam and torrents of molten lava are from 
time to time erupted. Abundant as are the active volcanic 
vents, they form but a small proportion of the whole which 
have been in operation since early geological time. It has 
been inferred therefore that these numerous funnels of 


1 Herschel and Lebour, Brit. Assoc Rep., 1875, p. 59 

2 Jannettaz, Bull Boo. Geol. de France (April -June, 1874), tom. n. 
p. 264 ; “ Report of Committee on Thermal Conductivities of Rock,” 
Bnt. Assoc Rep. , 1875, p. 61. 

8 Herschel and Lehour, Bnt. Assoc. Rep , 1875, p. 58. 

4 “ Volcanic Energy,” Phil. Brans, , 1875. 


communication with the heated interior could not have 
existed and poured forth such a vast amount of molten rock, 
unless they drew their supplies from an immense internal 
molten nucleus. ( c ) When the products of volcanic action 
fiorn different and widely-separated regions are compared 
and analysed, they are found to exhibit a remarkable uni- 
formity of character. Lavas from Vesuvius, from Hecla, 
fiom the Andes, from Japan, and from New Zealand 
present such an agreement in essential particulars as, it is 
contended, can only be accounted for on the supposition 
that they have all emanated from one vast common source. 5 
(d.) The abundant earthquake shocks which affect large 
areas of the globe are maintained to be inexplicable unless 
on the supposition of the existence of a thin and somewhat 
flexible crust. These arguments, it will be observed, are 
only of the nature of inferences drawn from observations of 
the present constitution of the globe. They are based on 
geological data, and have been frequently urged by 
geologists as supporting the only view of the nature of the 
earth’s interior compatible with geological evidence. 

2, The arguments against the internal fluidity of the earth 
aie based on physical and astronomical considerations of the 
greatest importance They may be arranged as follows — 

(a.) Argument fiorn precession and nutation. — The pro- 
blem of the internal condition of the globe was attacked 
as far back as the year 1839 by the late Mr Hopkms of 
Cambridge, who endeavoured to calculate how far the 
planetary motions of precession and nutation would be 
influenced by the solidity or liquidity of the earth’s interior. 
He found that the precessional and nutational movements 
could not possibly be as they are if the planet consisted of 
a central ocean of molten rock surrounded with a crust of 
20 or 30 miles in thickness, that the least possible thick- 
ness of crust consistent with the existing movements was 
from 800 to 1000 miles, and that the whole might even be 
solid to the centre, with the exception of comparatively 
small vesicular spaces filled with melted rock. 0 

M. Delaunay, in a paper on The Hypothesis of the 
Intenor Fluidity of the Globe, 7 threw doubt on Hopkins’s 
views, and suggested that, if the interior were a mass of 
sufficient viscosity, it might behave as if it were a solid, and 
thus the phenomenon of precession and nutation might not 
be affected. Sir William Thomson, who had already arrived 
at the conclusion that the interior of the globe must be 
solid, and acquiesced generally in Hopkins’s conclusions, 
pointed out that M. Delaunay had not worked out the 
problem mathematically, otherwise he could not have failed 
to see that the hypothesis of a viscous and quasi-rigid 
interior “ breaks down when tested by a simple calculation 
of the amount of tangential force required to give to any 
globular portion of the interior mass the precessional and 
nutational motions which, with other physical astronomers, 
he attributes to the earth as a whole.” 8 Sir William, in 
making this calculation, holds that it demonstrates the 
earth’s crust down to depths of hundreds of kilometres to 
be capable of resisting such a tangential stress (amounting 
to nearly ^th of a gramme weight per square centimetre) 
as would with great rapidity draw out of shape any plastic 
substance which could pioperly be termed a viscous fluid. 
“ An angular distortion of 8" is produced in a cube of glass 
by a distorting stress of about ten grammes weight per 
square centimetre. We may therefore safely conclude that 
the rigidity of the earth’s interior substance could not he 
less than a millionth of the rigidity of glass without very 
sensibly augmenting the lunar nineteen-yeariy nutation.” 0 


5 See D Forbes, “ On the Nature of the Interior of the Earth,” 

Popular Science Renew, April 1869 , 

6 Phil. Trans., 1839, Researches m Physical Geology, 1830 ~ 1842 ’ 

Brit. Assoc. Rep., 1847. 7 Comptes Rendus, July 13, ,1868 

8 Nature, February 1, 1872. 9 Boc. at., p. 258. 
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In Hopkins’s hypothesis lie assumed the crust to he 
infinitely rigid and unyielding, which is not tine of any 
mateual substance Sir William Thomson has lecently 
returned to the problem, in the light of his own researches 
in TOi ce::-hiotion. He now finds that, while the argu- 
ment against a thin ciu&t and vast liquid interior _ is 
still invincible, the phenomena of precession and nutation 
do not decisively settle the question of internal fluidity, 
though the solar semi-annual and lunai foitmghtly 
nutations absolutely disprove the existence of a thin ngul 
shell full of liquid. If the inner surface of the crust or 
shell were ngoiously spherical, the interior mass of supposed 
In pud could expei leuce no prece&sional or nutational influ- 
ence, except in so far as, if heteiogeneous in composition, 
it might suffer from external attraction due to non-sphencity 
of its surfaces of ecjml density. But “ a veiy slight devia- 
tion of the inner suiface of the shell fiom perfect sphericity 
would suffice, m virtue of the quasi-iigidity due to vortes- 
motion, to hold back the shell from taking sensibly moie 
precession than it would give to the liquid, and to cause the 
liquid (homogeneous or heterogeneous) and the shell to have 
sensibly the same precessional motion as if the whole con- 
stituted one rigid body.” 1 

The assumption of a comparatively thin crush requites 
that the must shall have such perfect rigidity as is possessed 
by no known substance. The tide-pi odueing foice of the 
moon and sun exerts such a strain upon the substance of 
the globe that it seems m the highest degree improbable 
that the planet could maintain its shape as it does unless 
the supposed ciust were at least 2000 or 2500 miles in 
thickness. 2 That the solid mass of the earth must yield to 
this strain is ceitam, though the amount of defoimation is 
so slight as to have hitherto escaped all attempts to detect 
it Hacl the ugidity been even that of glass or of steel, the 
deformation would probably have been by this time detected, 
and the actual phenomena of precession and nutation, as 
well as of the tides, would then have been very sensibly 
diminished. 3 * The conclusion is thus reached that the mass 
of the earth “ is on the whole moie rigid certainly than a 
continuous solid globe of glass of the same diameter 

(b.) Argument from the tides. — The phenomena of the 
oceanic tides are only explicable on the theory that the earth 
is either solid to the centre, or possesses so thick a crust 
(2500 miles or more) as to give to the planet practical 
solidity. Sir William Thomson remarks that, “ were the 
crust of continuous steel, and 500 kilometres thick, it would 
yield very newly as much as if it were india-rubber to the 
deforming influences of centrifugal foice, and of the sun’s 
and moon’s attractions.” It would yield, indeed, so freely 
to these attractions “ that it would simply carry the waters 
of the ocean up and down with it, and there would be no j 
sensible tidal rise and fall of water relatively to land ” 5 Mr 
George H. Darwin has recently investigated mathematically 
the bodily tides of viscous and semi-elastic spheroids, and 
the charactei of the ocean tides on a yielding nucleus. 6 His 
results tend to increase the force of Sir William Thomson’s 
argument, since they show that ‘‘no very considerable 
portion of the interior of the earth can even distantly 
approach the fluid condition,” the effective rigidity of the 
whole globe being very great. 

(c.) Argument from relative densities of melted and solid 
rock. — The two preceding arguments must be considered 
decisive against the hypothesis of a thin shell or crust 
covering a nucleus of molten matter. _ It has been further 
urged, however, as an objection to this hypothesis, that cold 

1 Sir W. Thomson, Bi it. Assoc. Rep , 1876, Sections, p 5. 

3 Thomson, Proc. Roy. Soc , April, 1862. 3 Thomson, bo. cit. 

4 Thomson, Tmns. Roy. Soc. EAtn., xxm. 157. 

B Thomson, Brit. Assoc. Rep., 1876, Sections, p, 7. 

6 Proa. Roy , Soc., No. 188, 1878. 
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.solid lock is necessarily more dense than hot melted rock, 
and that even if a thin crust weie formed over the cential 
molten globe it would immediately break up and the fiag- 
ments would sink towaids the centre. 7 Undoubtedly this 
would happen were the material of the earth’s mass of the 
same density throughout. But, as Ims been already pointed 
out, the specific gravity of the interior is at least twice as 
much as that of the visible parts of the crust If this 
diffeience he due, not mciely to the effect of pressuie, but 
to the presence in the interior of intensely heated metallic 
substances, we cannot suppose that solidified portions of 
such locks as granite and the various lavas could ever have 
sunk into the centre of the earth, so as to build up tbeie the 
honey-combed cavernous mass which might have served as 
a nucleus in the ultimate solidification of the whole planet. 
Fiom the considerations above advanced we have seen that 
the eai til’s central mass may be plausibly conjectuied to be 
metallic. Into this dense cential mass the eoirqmatively 
light cru at could not sink, though its earliest foimed 
poitions would no doubt descend until they reached a 
stratum with specific gravity agreeing with their own, or 
until they were again melted. 8 

3. The ingenious suggestion of Mr Fisher, alieady cited 
(ante, p. 217), in favour of the existence of a possible fluid 
or viscous substratum between the flexible outer shell and 
an inner rigid nucleus, is made with the view of reconciling 
the lequirements of physics with those facts m geology which 
seem to demand the existence of a mobile mass of intensely 
hot matter at no great depth beneath the surface. Whether 
it does so must be left for physicists to decide. But, on geo- 
logical giounds, it may be questioned whether such a fluid 
substratum is needed. We must boar m mind that the land 
of the globe, regarding the geological structure of which 
alone we know anything, covers but a small part of the 
whole suiface of the planet j that the existing continents 
seem from earliest times to have specially suffered from the 
reaction between the heated interior and the cooled exterior, 
forming, as it were, lines of relief from the strain of com- 
pression ; and that along such lines, if the substance of the 
interior be everywhere just about the melting point, relief 
from pressure by corrugation would cause liquefaction of 
the matter so relieved, and its ascent towards the surface ; 
so that evidences of volcanic action on the terrestrial ridges 
might be expected to occur, and to be referable to all ages. 
Mr Fisher assumes the contraction of rock in cooling to 
be *000007 linear for one degree Fahr.; and lie argues 
that, as this amount would not account for the observed 
contraction in the crust, we must have recourse to some 
additional explanation, such as the escape of steam and 
vapours from volcanic orifices. The validity of the asser- 
tion that the amount of horizontal compression of tlio 
superficial strata is greater than the cooling of a solid 
earth can account for may be questioned. The violently 
contorted rocks indicative of great horizontal compression 
occur chiefly along the crests of the great terrestrial ridges 
where the maximum effects of corrugation were to be looked 
for. To the argument from climate it may be replied on 
the other hand, with great plausibility, that secular changes 
may be accounted for by the effect of the variations in the 
eccentricity of the earth’s orbit combined with the pre- 
cession of the equinoxes, as already described. 

(6.) Age of the Earth and Measures of Geological Time . — 
The age of our planet is a problem which may be attacked 
either from the geological or physical side. 

1 . The geological argument rests chiefly upon tho observed 
rates at which geological changes are being effected at the 

7 This objection has been repeatedly urged by Sir William Thomson. 
See Trans. Roy. Boo. Ellin., xxm. 157 ; and Rnt. Assoc. Rep., 1870, 
Sections, p, 7. 

8 See D. Forbes, Qeol, Mag., vol. iv. p. 435. 
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present time, and is open to tlie obvious preliminary objection 
that it assumes the existing rate of change as the measure of 
past revolutions, — an assumption which maybe entirely erro- 
neous, foi the present may be a period when all geological 
events maich forward more slowly than they used to do. 
The argument proceeds on data partly of a physical and 
partly of an organic kind, (a) The physical evidence is 
derived fiom such facts as the observed rates at which the 
suiface of a country is being loweied by ram and streams, 
and new sedimentaiy deposits are formed. These facts 
will be moie particularly dwelt upon in later portions of this 
articl e. If we assume that the land has been worn away, and 
that stratified deposits have been laid down nearly at the 
same rate as at present, then we must admit that the stiatified 
portion of the crust of the earth must represent a very vast 
period of time. Dr Croll puts this period at not less, but 
possibly much moi e, than 60 million years, (b) On the other 
hand, human experience, so far as it goes, warrants the belief 
that changes in the organic world proceed with extreme slow- 
ness Yet in the stratified rocks of the earth’s crust we 
have abundant proof that the whole fauna and floia of the 
earth’s suiface have passed through numerous cycles of re- 
volution, — species, genera, families, appearing and disappear- 
ing many times in succession On any supposition it must 
be admitted that these vicissitudes in the organic world can 
only have been effected with the lapse of vast periods of 
time, though no reliable standard seems to he available 
whereby these periods are to be measured. The argument 
from geological evidence is strongly in favour of an interval 
of probably not much less than 100 million years since 
the earliest form of life appeared upon the earth, and the 
oldest stratified rocks began to be laid down. 

2. The argument from physics as to the age of our planet 
is based by Sir William Thomson upon three kinds of evi- 
dence: — (1) the internal heat and rate of cooling of the 
earth, (2) the tidal letaidation of the earth’s rotation; 
and (3) the origin and age of the sun’s heat 

(1.) Sir William Thomson, applying Fourier’s theoiy of 
theimal conductivity, pointed out some years ago (1862) 
that in the known rate of increase of temperature down- 
ward and beneath the suiface, and the rate of loss of heat 
from the earth, we have a limit to the antiquity of the 
planet. He showed, from the data available at the time, 
that the superficial consolidation of the globe could not have 
occuned less than 20 million years ago, or the underground 
heat would have been greater than it is ; nor more than 400 
million years ago, otherwise the underground temperature 
would have shown no sensible increase downwards. He 
admitted that very wide limits were necessary. In more 
recently discussing the subject, he inclines rather towards the 
lower than the higher antiquity, but concludes that the limit, 
from a consideration of all the evidence, must be placed 
within some such period of past time as 100 millions of years. 1 

(2.) The argument from tidal retardation proceeds on 
the admitted fact that, owing to the friction of the tide- 
wave, the rotation of the earth is retarded, and is therefore 
much slower now than it must have been at one time. Sir 
William Thomson contends that had the globe become solid 
some ten thousand million years ago, or indeed any high 
antiquity beyond 100 million years, the centrifugal force 
due to the more rapid rotation must have given the planet 
a very much greater polar flattening than it actually pos- 
sesses. He admits, however, that, though 1 00 million years 
ago that force must have been about 3 per cent, greater 
than now, yet “nothing we know regarding the figure of the 
earth and the disposition of land and water would justify 
us in saying that a body consolidated when there was more 


1 Trans. Roy, Soo, Rdin., xxiii. 157 ; Trans. Geol. Soc. Glasgow , 

in. 25. 
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centnfugal force by 3 per cent, than now might not now 
be in all respects like the eaith, so far as we know it at 
present ” 2 Professor Tait, in repeating this argument, con- 
cludes that, taken in connexion with the previous one, “ it 
probably reduces the possible period which can be allowed 
to geologists to something less than ten millions of years ” 3 
He does not state, however, on what grounds he so reduces 
the available period, nor does he notice the objection uiged 
by Dr Croll that, granting the giadual submeigence of the 
polar lands owing to the slackened speed of rotation, the 
snbaerial denudation of the rising equatorial land might 
well keep pace with the effects of the oceanic subsidence, so 
that we cannot infer from the present foim of the earth 
what may have been its precise amount of polar compression 
at the time of solidification. 1 

(3.) The third argument, based upon the age of the sun’s 
heat, is confessedly less reliable than the two previous ones. 
It proceeds upon calculations as to the amount of heat 
which would be available by the falling together of masses 
from space, which gave rise by their impact to our sun. 
The vagueness of the data on which this argument rests 
may be inferred from the fact that in one passage Professor 
Tait places the limit of time during which the sun has been 
illuminating tlie earth as, “ on the very highest computation, 
not more than about 15 or 20 millions ot years,” while, m 
another sentence of the same volume, he admits that, “ by 
calculations in which there is no possibility of large error, 
this hypothesis [of the origin of the sun’s heat by the fall- 
ing together of masses of matter] is thoroughly competent 
to explain 100 millions of years solar radiation at the pre- 
sent rate, perhaps more.” 3 One hundred millions of years is 
probably amply sufficient for all the requirements of geology. 

III. Composition op the Earth’s Crust. 

MINERALS AND ROCKS. 

The visible and accessible portion of the earth is formed 
of minerals and rocks. A mineral may be classified as an 
inorganic body distinguished by a more or less definite 
chemical composition, and usually a characteristic geo- 
metrical form. A rock is an aggregate mass, sometimes of 
one, more commonly of two or more minerals, Upwards 
of 800 species of minerals and a vast number of varieties 
have been described. A very laige proportion of these 
occur but rarely, and, though interesting and important to 
the mineralogist, do not demand the special attention of 
the geologist. While almost every mineral may be made 
to yield data of more or less geological significance, only 
those which enter into the composition of rock masses, or 
which are of frequent occurrence as accessories theie, 
require to be familiarly known by the student of geology. 

1. Bock-Forming Minerals 

The following are the more important minerals which 
enter into the composition of rocks : — 

Quarts (Si0 2 ) occius either crystallized as roek-erystal, or Jion- 
erystalline as calcedony In the former condition it is an essential 
constituent of granite, felsite, and many othei igneous rocks, as 
well as of sandstone and numerous aqueous rocks. _ The non-crys- 
tallized or colloid quartz is chiefly met with m cavities and fissures 
of rock where it has been slowly deposited from aqueous solution. 
Humerous varieties of caleedony occur, as agate, cornelian, jasper, 
flint, chert, Lydian-stone, &c. 

Felspars (silicates of alumina, with potash, soda, or lime) consti- 
tute the most abundant group of rock-forming minerals. _ For the 
purposes of the petrographer they are conveniently divided into 
two series — (1) the Monochnic or Orthoelase felspais (with cleavage 
angles of 90°), containing from 4 to 16 per cent, of potash and 


2 Trans. Geol. Soc. Glasgow, lii. 16. 

3 Recent Advances vn Physical Science, p. 174. 

4 Quart. Jour. Science, July 1877. 

B Op, cit.j pp. 158, 175. 
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usually more or le^ soda, sometimes as much a-, 10 per cent , and 
Pj the Tiidmie or Plagioelase itbpai, (with oblique cleavage angles 
01 less than 90=), including a soda group with 8 to 12 per cent of 
soda, and a lnne gioup with 6 to 20 pel eent of lime the iehpam 
foim a large put of most igneous rocks By then decay they ioim 
elav, and in that condition entei largely into the composition of the 
nmliaceous stratified locks, such as shale, mudstone, slate, &e 
°Hoi nbhnde is a meta-siheate of magnesium, with lime, non, or 
manganese, and frequently alumina. The white non-alumnious 
vaneties (trcmolite, aetmolite, anthophylhte, asbestos) chiefly oceui 
as constituents of such metamoiphic rocks as ciystallme limestone, 
,r neiS s kc The black or daik green aluminous varieties entei as 
essential constituents into the composition ol many rocks, asdionte 


and iioninienae siaie. j , , , , . 

Aimte (lesemblmg hornblende in composition) is divisible mto 
tuo moups The pale non-aluminous varieties (diopside, sahlite, 
coccolite, &c ) occur under conditions like tlio^e of the pale horn- 
blende-* The daik aluminous 01 common augite is abundant as an 
ingredient of some igneous locks, as basalt Allied to augite aie 
diallage (important as a constituent of diallage-rock or gabbio), 
hvpeistheue, and bronzite Uialite is the name of a mineral of fre- 
quent oeeuiience among Paheozoic rocks, having the external form 
ol augite and the cleavage of hornblende 

01 in lie (an oitho-silicate of magnesium, with part of the mag- 
nesium replaced by non oi manganese) is a conspicuous mgiedient 
among the basalt rocks It appears also to have been the original 
magnesian constituent of many rocks now altered mto serpentine 
Kcphchne (a silicate of alumina and soda with a little potash) 
takes the place of felspai m some lavas It likewise occui a among 
the ejected blocks of Somma, and, m the form of elseolite, among the 
ancient ciystalhne rocks of Norway. 

Leucita (Iv„ALSi 4 0 ia ) is a ehaiaeteushc mgiedient of many 
Tertiary and leeent lavas It lias not been, met with among any of 
the Paheozoic oi Secondaiy igneous locks, nor ever m association 
with quaitz „ . 

ffauyae and Kosccux are two mmeials allied to gainet, found in 
some Tertiaiy lavas 

Mil a — Undei this general teini aie included seveial species or 
minerals distinguished by their basal cleavage mto thm laminse 
and by their splendent or silveiy lustie The non-magnesian micas 
include muscovite or potash-mica, the most abundant of all, and 
lepulohte oi lithia-nuca , of the magnesian micas the most unpoitant 
is biotite Muscovite enteis mto the composition of gianite, gneiss, 
mica-schist, micaceous sandstone, and many other rocks Biotite is 
likewise abundantly distubuted among the older crystalline locks 
Lepidomelane is a black mica often found m fine-giamed giamtcs 
Other species are maigarodite — an abundant constituent of many 
unctuous selnsts formerly called talc-schists, and haughtomte— 
which, acconlnig to Heddle, is the common mica of the giamtes m 
the Scottish Highlands 

Garnet (an aluminous ortho-silicate with lime, magnesia, iron, or 
manganese) occuis m rhombic dodecahedrons oi allied forms, and 
also massive m many metamoiphic rocks, as mica-schist, eelogite, &c 
Epidotc (a valuable silicate of lime, alumina, lion, oi manganese) 
occuis in yellow or gieem&h translucent ciystals or crystalline 
masses m many of the older crystalline locks, though seldom as an 
abundant constituent It is probably always an alteration-product 
Tourmaline , m its common black variety, schoxl, foims with 
quaitz the lock known as schoil-iock, and occurs in some granites, 
gneisses, schists, and other ciystallme rocks 
Zucon (silicate of zirconium) is found as a constituent of zncon- 
syemte, and more sparingly m othei ciystallme locks 
The hydrous silicates have resulted from the alteration of the 
anhydrous forms As constituents of locks they may be giouped 
mto two series — (1) the aluminous, including the zeolites, and (2) 
the magnesian, embracing talc, chlorite, seipentrae, and their allies 
Zeolites form annmeious genus of mmeials distinguished usually 
by their boding up before the blowpipe, owing to the escape of their 
water of crystallization, by their frequent pearly bistro, inferior 
hardness, and their occurrence in cavities and vems wheie they 
have been deposited from solution. They are found as abundant 
secondaiy products in many amygdaloids, also m altered limestones 
and other metamorphie locks 

Serpentine (Si 0 2j 44 14; MgO,42 , 97, H 2 0,12 89) is a dull impiue, 
usually green, granular to compact, more rarely foliated, mineral, 
with a hardness of 3 to 4 or even sometimes 5. Like the other 
hydrous magnesian silicates it has a soapy or gieasy feel It occurs 
abundantly m many altered rocks as a pseudomorpli after some of 
the anhydrous magnesian sdicates, also as a massive rock forming 
huge beds often associated with metamorphosed limestones 
Ghlontc is a general term including several minerals which agiee 
m possessing a greenish colour, soapy feel, hardness of only 2 to 2 '5, 
and specific gravity of 2 '65 to 2 '85. It occurs m chlorite slate and 
m many rocks as an alteiation-product 
Talc (SiO,,59 to 63 , MgO,30 to 33 , H 2 0, from a trace up to 7 pei 
cont ) occurs m hexagonal plates or scales, cleaving readily mto 
flexible non-elastic laminae, but most commonly granular and 


massive, white to pale leek ol apple-green, with maxked pesily 
lustie on cleavage-planes It is met with m talc-slate, also fie- 
quently m ciystalhne locks as a lesult of the alteration of horn- 
blende, augite, or otliei anhydrous magnesian silicate 

JDclcb&ite and Sapomtc are soft gieen liydious magnesian silicates 
found as pioducts of alteiation in basalt-rocks 

Ccu bon occuis chiefly as beds m tlie foim of coal, lignite, peat, 
&e Giaphite, liowevei, is often met with in black oi steel-giey 
splendent scales and gianulai masses m metamorphosed locks 
Anthiaeite also takes sometimes the foim of black glancing giams 
or of a diffused fine black dust tluougk eeitam paheozoic foimations 
Ccuboaates play an unpoitant pait both as individual mmeials 
and as lock-masses The tluee most unpoitant aie calcite, dolo- 
mite, and sid eute 

Calcite (caibonate of lime) is one of the most abundant mmeials 
It occuis crystallized as a secondaiy pioduct m most locks winch 
have undeigone decomposition, especially wheie they contain sili- 
cates mto tlie composition of which lime enteis It is also found 
massive as limestone, foimmg beds having sometimes an aggiegate 
thickness of many hundied feet and an extent of thousands ot 
squaie miles 

Dolomite (eaihonate of lime and magnesia) is likewise both a 
pioduct of alteiation and an ongmal fonnation In the founei 
condition it is met with ciystallized as bittei-spai m many meta- 
moiphic locks as well as m veins and cavities of unaltered founa- 
tions It oeeuit. also as an amoiphous granulai substance, some- 
times leplacing calcite, and sometimes m vast beds oi masses of 
ongmal deposit 

Side} xtc, Chahjhic, oi Spathic bon (caibonate of non) occuis botli 
crystallized and massive In the ciystallized form it is compaia- 
tively ununpoitant as a constituent of locks, being then found 
chiefly m veins and cavities wheie othei alteration-products have 
been deposited But m its massive condition it is found mixed 
with clay and other lmpiinties, and forming beds and nodules winch 
aie among tlie most unpoitant oies of iron 
Sulphw , though seldom occui nng in laige masses, is widely 
diffused as an accessory mgiedient of locks It occuis ciystallized 
oi finely gianulai in mineral veins, m nodules of limestono, and 
other concietions, and m beds of limestone and mail It also takes 
the form of a eiust m the sublimations of volcanic vents Its fre- 
quent association m Teitiaiy stiata with tlie remains of lacustiino 
shells, insects, and plants shows that it lias in these eases hem 
formed at ordmaiy teinpeiatuies from aqueous solutions 
Sulphides , combinations of sulphur with the metals, iron, 
copper, lead, zinc, and a few otheis, have a wide distubutiou among 
rocks Wlieie aggregated into masses they foim mmeial veins. It 
is tlie iron sulphides winch deserve chiefly the attention of the 
pctrograplier They occur m two varieties— pyntc, ciystallmng in 
isometric forms, and marcasite, m rhombic forms The fonncr has 
a remarkably extensive diffusion tluougliout rocks of all ages, 
usually as minute ciystals and thm stieaks, but often m concietions 
and moie massive veins Maicasite also is abundantly distiibutod 
though less so than pynte Fiom its gi eater liability to oxidation 
the stiata through which it is diffused aie apt to yield rapidly to 
tlie action of the weathei, sulplraue acid and different alum com- 
pounds being produced 

Sulphates — The most geneially occuiiing sulphates in rocks are 
gypsum and barytes Gyp>sum (hydrous sulphate of lnne) m 
minute monochmc prisms and macles may be obtained by tlie 
evapoiation of sea-watei, and m larger crystals of the same form it 
is found m many stiatified formations. It likewise occurs as a 
secondaiy pioduct m laminar or fibrous vems Unougli rocks of 
igneous ongm Beds of gypsum, resulting from aqueous deposition, 
frequently appear mtei stiatified with lock-salt and tlie associated 
pioducts of evaporation. The anhydious sulphate, anliydiito, like- 
wise occurs among rock-salt deposits, but has a much moie limited 
diffusion than gypsum barytes (sulphate of baryta) almost always 
occurs in veins or tlneads lunning tluongh rocks. It is a common 
vcm-stono in association with metallic ores 

Halite or Rock-salt (chloride of sodium) is more widely diffused 
than was formerly supposed Microscopic research lias shown its 
presence m the form of cubes m the minute cavities m the quartz 
of granite and other rocks. It occurs as scattered ciystals, generally 
replaced by clay or some other substance, in many stratified forma- 
tions Its chief habitat, liowevei, is in the various saliferous 
deposits where it takes tlie form of solid beds of salt 
Fluorite or Fluor-spar (fluoride of lime) is essentially a vein-stone, 
associated with metallic ores, especially with sulphides of lead and 
zinc It occurs also m scattered cubes through various crystalline 
rocks, such as gianite, gneiss, porpliyrite. 

Apatite (phosphate of lime, with fluorine and often chlorine) has 
boon shown by microscopic investigation to have a very wido dis- 
inflation among crystalline rocks It occurs in fine needles or stouter 
hexagonal pi isms m a largo number of crystalline rocks, as granite, 
cjuaitz-tiacliyte, syenite, dionte, basalt, and many otheis It also oc- 
curs massive as beds among the more ancient geological formations 
bon oxides , — These arc abundantly distributed through rocks of 



BOCKS ] Gr E 0 ] 

all ages Haematite (peroxide of iion) occuis crystallized in veins, 
through crystalline locks, also massive and eaitliy m beds, and 
sometimes m minute scales (lubm-glimmei) disseminated thiough 
the mmeials of many crystalline rocks Magnetite (Fc s 0 4 ) has an 
extensive diffusion m the ioim of minute oetohedra 01 giains 
through eiystallme locks In some ot these locks indeed, as m 
basalt, it plays the pait of a chief constituent It also occuis m 
many mctamorphic rocks both scatteied m detached ciystals and 
segregated into veins 01 beds Titanofenite 01 titamfeious non is 
likewise found as a plentiful ingredient m many ciystalhne locks, 
particulaily among the oldei basalts and dolentes Hydious non 
oxide 01 limonite is diffused through almost all rocks It is the 
usual biown 01 yellow colouung substance of mmeials, and may be 
looked foi wlieiovei rocks containing non have been exposed to the 
weathei It occuis also mixed with clay and other impuiities m 
beds, as in the bog-non-oie of lakes and maishes. 

2 Bocks. 

I. General Characters. 

A rock may be defined as a mass of mineral matter, 
composed of one, more usually of several, kinds of mine- 
rals, — having, as a rule, no definite external foim, and 
liable to vary considerably m chemical composition. The 
crust of the eaith is built up of rocks, including under tins 
teim, not only haid solid masses like granite and limestone, 
but even all loose incoherent deposits such as mud, soil, 
peat, and blown sand. 

Bocks may be distinguished by external and internal 
characters. 

i External Characters. 

1. Structure, or the manner in which the component 
particles have been built up into the mineral masses called 
rocks, is the fundamental character Viewed broadly, there 
are two leading types of structure among rocks — crystalline 
or massive, and fragmental. 

(a) Crystalline — consisting of a network of interlaced 
crystals and crystalline particles. Sometimes those crystals 
aie large (half an inch or more in length), as m many 
granites, when the texture is called coarse or macro- 
crystalline ; in other cases they are so minute as not to be 
discernible with the naked eye, when the texture is micro- 
ciystallme or compact. While the crystalline structure is 
particularly characteristic of rocks which have crystallized 
from igneous fusion, it is not altogether peculiar to them. 
It may be produced by chemical deposit from aqueous 
solutions, or it may be developed in rocks previously 
granular by chemical infiltration and metamorphism. 

Under the head of crystalline it is usual to include the 
glassy or vitreous structure. Bocks possessing this character 
are natural glasses pioduced by igneous fusion, such as 
obsidian and pitchstone. In most of these rocks, however, 
the process of devitrification may be observed ; the glass has 
evidently become more and more stony as it cooled, by the 
appearance in it of small spherules, or hairs, or crystals, 
until m some cases it has become entirely lithoid. These 
stages are best studied with the microscope, and belong 
to the internal rather than the external characters 

When larger crystals than those of the compact base are 
scattered through a rock, the texture is said to b zporphyritic 
Many rocks, when in a melted condition, have had a cellular 
texture given to them by their imprisoned steam, like the 
open, cavernous texture of ill-baked bread. Several varie- 
ties of this texture are distinguished, — as vesicular , when 
there are comparatively few and small holes ; scoriaceous , 
when the cavities occupy about as much space as the solid 
part, and are of very unequal sizes and forms ; pumiceous, 
when the cells are much more numerous than the solid 
portion, and when, consequently, a piece of the rock may 
even float in water ; amygdaloidal, when by subsequent 
infiltration the cells have been filled up with concretions of 
calcite, calcedony, zeolite, &c., which, from the elongated 
flattened form of the cells, are frequently almond-shaped. 
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Foliated rocks have their crystalline ingredients arranged 
m moie or less defined layers, which usually inosculate 
Schistose rocks are those wheie the foliated arrangement has 
been so produced that the rock splits into rude rough lamnue 
or plates. 

Most of the crystalline rocks have resulted fiorn igneous 
fusion Some, like limestone, have been formed as deposits 
m water The foliated rocks are geneially believed to have 
acquired their peculiar character from the re-crystallization 
of their ingredients along original divisional planes, such 
as the lines of deposit. 

(b.) Fragmental or Clastic. — These are all deuvative from 
previously formed masses. They vary m textuie from 
coarse masses consisting of accumulated blocks, several feet 
or even yards in length, to such fine aggregates as only 
show their secondary origin by micioscopic investigation. 
They are said to be conglomeratic when they consist of 
beds of rounded water-worn pebbles like compacted gravel; 
agglomerate , when the blocks are large, rounded, or sub- 
angular, and tumultuously thrown together, hecciated , 
when the fragments are angular and not water-worn. Most 
clastic rocks aie bedded , that is, arranged m beds or layeis. 
Each bed may consist of many thin layers or laminae, which, 
when they enable the rock to split up into thin leaves, give 
wliat is called a shaly or fissile structure. Many fragmental 
rocks show a concretionary structure When the concretions 
are like the roe of a fish, and of a calcareous nature, they 
form the oolitic structure ; when of larger size, like peas, 
they give the pisolitic structure. There is often also a 
crystalline structuie developed in rocks originally quite 
fragmental; many limestones, for example, made up 
originally of water- worn fragments of shells, coials, <fec , 
slowly acquire a crystalline character from the action of 
percolating and slightly acidulous water. The action of 
ram on the exposed parts of a recent coral reef produces 
this change in the dead coral. 

2. Colour. — Tins character varies so much even m the 
same rock, according to the freshness of the surface ex- 
amined, that it possesses but a subordinate value as a means 
of discriminating rocks. Nevertheless, when cautiously 
used, it may be made to afford valuable indications as to 
the probable nature and composition of rocks. It is in this 
lespect always desirable to compare a freshly-broken with a 
weathered piece of the rock. White indicates usually the 
absence or comparatively small amount of the metallic 
oxides, especially iron. It may either be the original colour 
of the rock, as m chalk and calc-smter, or may be developed 
by weathering, as the white crust on flints and on many 
porphyries. Black seldom occurs on a weathered surface of 
rock. Its existence may be due either to the presence of 
carbon, when weathering will not change it much, or to 
some iron-oxide (magnetite chiefly), or some silicate rich in. 
iron (as hornblende and augite) Many rocks (basalts and 
dolerites particularly) which look quite black on a fresh 
surface, become red, brown, or yellow on exposure. Yellow , 
as a dull earthy colouring matter, almost always indicates 
the presence of hydrated peroxide of iron. Bright, metallic, 
gold-like yellow is usually that of iron-sulphide. Brown 
occurs as the original colour in some carbonaceous rocks (lig- 
nite), and ferruginous beds (bog-iron-ore, clay-ironstone, &c.). 
It very generally, on weathered surfaces, points to the oxida- 
tion and hydration of minerals containing iron. Bed, in the 
vast majority of cases, is due to the presence of granular 
peroxide of iron. This mineral gives dark blood-red to 
pale flesh-red tints. As it is liable, however, to hydration, 
these hues are often mixed with brown and yellow. Green, 
as the prevailing tint of rocks, occurs among metamorphic 
schists, when its presence is usually due to some of the 
hydrous magnesian silicates (chlorite, talc, serpentine)* It 
occurs also among the igneous rocks, especially those of older 
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geological formations, where some of tlxe hornblende, olivine, 
or other similar silicates have been altered. Among the 
sedimentary rocks it is principally due to the proto-silicate 
of iron in glauconite. Carbonate of copper colours some 
rocks a bright emerald or verdigris green. The mottled 
character so common among many stratified rocks is fre- 
quently traceable to unequal weathering, some portions 
being more oxidized than others ; while some, on the other 
hand, become deoxidized from the reducing action of decay- 
ing organic matter. To the latter cause may be attributed 
the circular green spots so often found among red strata. 

3. Lustre, as an external character of rocks, does not pos- 
sess the value which it has among minerals. In most rocks 
the granular texture prevents the appearance of any distinct 
lustre. Where a rockshows a completely vitreous lustre itwill 
usually be found to consist of a volcanic glass. A splendent 
semi-metallic lustre may often be observed upon the foliation 
planes of schistose rocks and upon the lamince of micaceous 
sandstones. As this silvery lustre is almost invariably due 
to the presence of mica, it is commonly called distinctively 
micaceous. A metallic lustre is met with sometimes in 
beds of anthracite ; more usually its occurrence among rocks 
indicates the presence of metallic oxides or sulphides. 

4. Hardness and Frantjihility. — A rock which can easily 
be scratched with thenail is almost always much decomposed, 
though some chloritic and talcose schists are soft enough 
to be thus affected. Compact rocks which can easily be 
scratched with the knife, and are apparently not decomposed, 
may be limestones, or other fragmental masses. Crystalline 
rocks, as a rule, cannot be scratched with the knife unless 
considerable force be used. The ease with which a rock 
may be broken is the measure of its frangibility. Most rocks 
break most easily in one direction ; attention to this point 
will sometimes throw light upon their internal structure. 

5. Fracture is the surface produced when a rock is split 
or broken, and depends for its character upon the texture 
of the mass. Finely granular compact rocks are apt to 
break with a splintery fracture where wedge-shaped plates 
adhere by their thicker ends to, and lie pai'allel with, the 
general surface. When the rock breaks off into concave 
and convex rounded shell-like surfaces, the fracture is said 
to be conchoidal, as may be seen in obsidian and other 
vitreous rocks, and in exceedingly compact limestones. The 
fracture may also be foliated , slaty , or shaly, according to 
the structure of the rock. Many black, opaque, compact 
rocks are translucent on the thin edges of fracture, and 
afford there, with the aid of a lens, a glimpse of their 
internal composition. 

6. Feel — Practice enables a geologist to discriminate 
some rocks by the feel of their weathered or fresh surfaces. 
The hydrous magnesian silicates, as already mentioned, 
have a marked soapy or greasy feeling under the fingers. 
Some micaceous schists, with margarodite or an allied 
mica, likewise exhibit the same character. 

7. Smell. — Many rocks when, freshly broken emit dis- 
tinctive odours. Those containing volatile hydrocarbons 
give sometimes an appreciable bituminous odour, as is the 
case with some of the dolerites, which in central Scotland 
have been intruded through coal-seams and carbonaceous 
shales. Limestones have often a fetid odour; rocks full of 
decomposing sulphides are apt to give a sulphurous odour ; 
those which are highly siliceous yield, on being struck, an em- 
pyreiimatic odour. It is very characteristic of argillaceous 
rocks to emit a strong earthy smell when breathed upon. 

8. Specific gravity is an important character among rocks 
as among minerals. It varies from 0'6 among the hydro- 
carbon compounds to 3 1 among the basalts, As already 
stated, the average specific gravity of the rocks of the 
earth's crust may be taken to be about 2 ‘5, or from that 
to 3-0. 


9. Magnetism is a distinguishing' feature of many igneous 
and some metamorphic rocks. In some cases it exists in 
such development as powerfully to affect the magnetic 
needle, so that observations with that instrument among 
rocks of this character are deceptive. But even when much 
more sparingly present, the existence of magnetic iron in. a 
rock may he shown by reducing the rock to powder in an 
agate mortar, washing carefully the triturated powder, and 
drying the heavy residue, from which grains of magnetite 
maybe extracted with a magnet. This may be done with 
any basalt 


ii. Internal Characters. 

These are revealed chiefly by the microscope and chemical 
analysis. By the former we learn what are the component 
minerals of a rock, how they are built up into its mass, and 
what changes they have undergone. By the latter we arc 
taught the chemical constitution of rocks, and arc enabled 
to bring into close relations rocks which have externally 
no resemblance to each other, or, on the other hand, to 
show that rocks externally similar are chemically very 
distinct. 

1. Microscopic Examination. — This method of inquiry 
has made great advances during the last 20 years, especially 
from the labours of German petrographers. Slices are cut 
from the rocks to be examined, and after being polished on 
one side with great care, are cemented by that side with 
Canada balsam to glass, and are then ground down until 
they attain the requisite transparency. In this way the 
minutest features in the structure of a rock can be leisurely 
studied. By the application of polarized light to those thin 
slices a marvellously delicate method of petrogvaphical 
analysis is afforded. 

Among the igneous rocks three leading types of micro- 
scopic structure have been 
established, chiefly through 
the researches of Professor 
Zirkel of Leipsic : — (1.) 

Purely-crystalline. — Granite 
(fig. 1) is a good example, 
consisting, as it does, en- 
tirely of crystals interlaced 
with each other. (2.) Half- 
crystalline. — In this divi- 
sion, which embraces most 
of the eruptive masses, the M 
rocks consist of a non-crys- F of uSul 

talline amorphous matrix (X 18 diameter). The Whitt! mineral 
... i is Quartz; Hint with Blinding, ortlm- 

With crystals scattered. Clase. Some flakes of mica are shown 

through it. This matrix ^ striated forms, 
may be either (a) entirely glassy (figs. 2 and 3) ; (b) partly 
devitrified through separation of peculiar little granules and 
needles which are not 
“microlites” of the com- 
ponent parts of the rock; 

(c) an aggregation of such 
little granules, needles, and 
hairs, between wliich no 
glass, or almost none, a.p- 
2 >ears (microcrystallifcic) ; or 

(d) microfelsitic, nearly re- | 

lated to the two previous 
groups, and consisting of 
an amorphous mass marked 
usually with indefinite or • Fia - 2-— Microscopic Structure of Ohsl- 
•, !» «, i , no, diun. A volcanic glass, with uumcvmis 

hall-eliacecl granules and Ilia- microlites, which have liecn drawn out 

ments 13 ) hTon-crvstal- in a general direction during the flow 
menus. [o.j xr on crystal of lll0 meltcd rock (Huiu-stmcturc). 

line. — Bocks of this class are (x is diameter.) 

much less common than those of the other two. In their 

most typical condition they consist entirely of a non- 
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crystallized or amorphous ( mcht individualist/ ten) substance, 
sometimes glassy and sometimes microfeLitic 

Rocks really formed of compacted sediment become 
some^ so^cl^^ not ^ be 

that the component particles v *’f 

and moi o or less rounded //..*< Mj&Sm 

fragments of different mine- 

are quaitz, the daiker por- fk, Miuo«copic stmctmo of ritch- 
tions consist of granules of , t '\ rou" 
slate, felspar, and other 

substances, with a little siliceous ferruginous cement. Many 
exceedingly compact and even flinty argillaceous rocks aie 
in this way shown by microscopic examination to be formed 
of watei-worn particles. 

Rocks which have been so affected by subsequent 
changes as to acquiie a new 
crystalline elm ac ter, aud to 
leceive the name Meta- 
morphic, exhibit many char- 
acteristic features of struc- 
ture under the microscope. 

Limestones, for example, 
which have been altered into 
saccharoid marble are found 
to consist of crystalline grains 
of calcite, sliowmg the charac- 
teristic cleavage of that mine- 
ral (fig 5) The foliated Fig 4— MicioscopicStractuieof a 
rocks (schists) show a curious fiagmentaliock Gieywacke 
blending of the characters of igneous and sedimentary 
rocks. Thus they have often a distinctly gianular 
structuio, resembling that of 
sedimentary deposits, with, at 
the same time, an arrange- 
ment of the micaceous folia 
lemindmg us of the fluid 
structure of igneous rocks 
In fig. 6, for instance, the 
quartz-grams are to be ob- 
seived m layers separated by 
folia of mica which curve 
and twist likethemicrolites m 
an obsidian (compare fig 2). 

Much light has beeil cast Fm.5 — Mieioscopic Structure of Sacclia- 

on the origin and history of 101d wlute Mdll)lc (Caraua). 
igneous rocks by microscopic investigation. It is easy, for 
example, to see in what order , 
the several mineral compon- 
ents have crystallized out of 
the original glass. Thus in 
basalt the magnetite has ap- 
peared before the augito, m 
which it has been abundantly 
enclosed. Again, the move- 
ment of the still liquid or 
viscid rock, when many of its 
crystals had already been pro- 
duced, is beautifully shown . 
by the “fluid structure ” (fig. Pig. 6.— Microscopic Structure of Mica- 
2), where minor crystals and “k 184, 

particles are drawn into curving lines which bend round 


I the large crystals, and also by the frequent fraetme of the 
I larger crystals and the insertion of portions of the gtnaal 
| giound-mass of the lock between the updated pieces 
. That intensely salme water was pre-rut dud the foiuia- 
; tion of many crystalline rocks m piuvul b; Lv. pie-enco 
in their ciystals of minute cavities filhd i irk fluid aud 
! containing cubes of halite (common salt). Liquid carbonic 
1 acid has been observed m such cavities. 

Most inteie&tmg and important information is likewise 
afforded by the microscope regarding the subsequent 
changes which rocks have undergone through the influence 
chiefly of peicolatmg water. Every gradation of alteration 
from the fresh mineral to its complete pseudomorph may be 
observed. In this way many serpentines have been shown 
to have been originally olivine rocks. It can be seen, too, 
how certain minerals decay, and to what pioducts their 
alteration gives rise, even when the geneial mass of the 
rock looks to the eye still toleiably fresh. Theie can be 
little doubt that the application of microscopic analysis 
is destined to throw much light upon both the foimation 
and the subsequent history of the sedimentary locks 
These have not yet been so sedulously explored as the 
igneous groups. The obscure subject of metamorphism is 
especially open to elucidation by the microscopic method. 1 

2. Chemical Analysis. — This method of investigation 
must supplement the work of the microscope A meie 
chemical analysis gives the ultimate chemical constitution 
of a rock, but may afford little clue to its mineral structure, 
which can only be thoroughly examined by means of the 
microscopic method. On the other hand, many rocks do not 
allow of satisfactory determination of their constitution by 
means of the microscope. For these chemical analysis is, 
of course, indispensable. Bub our knowledge of no rock 
can be considered complete until the rock has been sub- 
jected to both processes of investigation. 

II. Classification and Description. 

A precise yet convenient classification of rocks is still 
required. We may adopt chemical characters as the basis 
of arrangement, and gioup rocks according as they may 
be sulphates, carbonates, silicates, <fcc. ; but in so doing we 
place together rocks which, from a geological point of view, 
have no real affinity. Again, we may select mineralogical 
composition as the groundwork of the classification ; but in 
this case also great violence may be done in the geological 
relationships of the rocks. In many respects the long estab- 
lished geological arrangement according to manner of pro- 
duction is a useful one — igneous, aqueous, and mei amorphic 
rocks. There is, of course, the obvious objection to it that 
it starts upon a preconceived theory of the origin of the 
rocks, and this objection must be admitted to bo serious. 
Every year, however, is diminishing its force by making us 
more certain of the mode of formation of different rocks ; 
and, probably, some modification of it will in the eud be 
very generally adopted. In the meantime the most eligible 
course seems to be to choose a scheme of arrangement 
which, confessedly imperfect and temporary, shall lecognize 
at once the mineralogical, chemical, and geological relations 
of the rocks. With this object the following classification 
will be adopted here. 

I. Crystalline and Glassy Notts-Fragmental Bocks. 

1. Simple Rocks (composed of one mineral substance), 
— chiefly of aqueous rocks formed from chemical 
precipitates. 

1 The leader will find this subject fully treated in Zirkel’s Mikro- 
skopische Bcschaffenheit cler Miner alien und Gesteine (1873); Rosen- 
husch’s M ikroskojpische Physiography dev MmeraUen und Gestemc 
(1873-7), Vogelsang’s Krystalliten (1874), and DelaValleeandRenard, 
Sur les roclies plutonimnes de la Belgique (Acad, Royale de Belgique, 
1876) 
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2 Compound Hocks (composed of two or more mine- | 
rah), including (a) Massive senes, embracing the j 
various igneous rocks, as granite and lava, and (b) 
Schistose series, including all the crystalline schists 
and most of the so-called metamorphic rocks. 

II. Fi a fj mental or Clastic Bods, including (a) Gravel 
and Sand Rocks, (l) Clay Rocks, (c) Plant-formed Rocks, 
(il) Rocks formed fiom animal remaius, (e) Yolcanic 
Agglomeiates and Tuffs 

I. Crystalline cuicl Glassy ot Non-Fray mental Rocks. 

The great majority of these rocks are original formations] 
that is, they have not been palpably derived from the 
destruction of pre-existmg rocks, asm the case of the frag- 
mental series They include all chemical piecipitates, 
whether these possess a distinctly crystalline or a dull 
granular texture, all rocks which have consolidated from 
igneous fusion, and all the schistose and metamorphic rocks 
which, whatever may have been their original character, 
now possess a crystalline or foliated structure. 

1 . Simple Rocks. 

Limestone is a mass of carbonate of lime, eithei neaily pure or 
mixed with clay or other impurity Few locks vaty more m 
texture and composition It may be a hard flinty close-grained 
mass, bleating with a splintery oi conehoidal fiactiue , or a ciystal- 
line lock built up of line ciystals of calcite and resembling loaf 
sngai m colour and texture (fig 5) , oi a dull eaithy friable chalk-like 
deposit, or a compact massive finely -granulai lock lesembhng a 
close-giamed sandstone or freestone, The colouis, too, vaiy exten- 
sively, the most common being shades of blue-giey and cieam- 
colom passing into v lute Some limestones aie highly siliceous, 
the calcareous mattei having been accompanied with silica m the 
act ot deposition, others aio aigillaceoiis, sandy, fenngmous, dolo- 
nntic, oi bituminous To some of these vaneties paitieidai names 
have been assigned — Oolite, a gianulai limestone built up of small 
loe-like giams, each of winch consists of concentric eoats oi lime, 
Pisolite, an oolitic or pisohtie limestone wheie tlio giams aie as 
large as peas, Ti am tine (calccci cons tufa), the matenal deposited 
by calcareous spiings, usually white oi yellowish, vaiying m 
textme from a soft chalk-like substance or mail to a compact 
biuldmg-stone , Stalactite, the calcaieous pendant deposit formed 
on the roofs of caverns, vaults, bridges, & c The watei from which 

the hanging lime-icicles are derived drips to the floor, and on 
further evaporation there gives use to the erust-lilce deposit known 
as stalagmite. Hydmulic limestone contains sufficient silica (and 
usually alumina) that, when, it is burnt and subsequently mixed 
with water, a compound containing silicate of calcium is foimed, 
which has the property of “setting” or haidemng under water 
Limestones containing peihaps as much as 25 per cent of silica, 
alumina, non, & o , which in themselves would he unsuitable for 
many of the ordinary purposes for which limestones aie used, can 
be used for making hycliaulie mortar These limestones occui 
sometimes m beds like those m the Lias of Lyme Regis, sometimes 
m nodules like those of Sheppey, from which Roman cement is made. 
Cement-stone is the name given to many pale dull feirugmous lime- 
stones, which contain an admixtuie of clay, and some of which can 
be profitably used for making hydraulic mortar or cement. Fetid 
limestone {stmkst&in, swmestone ) gives off a fetid smell, like that of 
sulphuretted hydrogen gas, when struck with a hammer In some 
cases, as in that at North Berwick, the rock seems to have been 
deposited by volcanic spiings containing decomposable sulphides as 
well as lime _ In other instances the odour may he connected with 
the decomposition of organic matter. In some quarries m the Cai- 
boniferous Limestone of Iieland, as mentioned by Mi Jukes, the 
fleshly bioken lock may be smelt at a distance of a hundred yards 
when the men are at work, and occasionally the stench becomes so 
stiong that the workmen are sickened by it and require to leave off 
woilt for a time. Cornstone is an arenaceous or siliceous limestone 
paiticukily characteristic of some of the Paleozoic icd sandstone for- 
mations Rottenstane is a decomposed siliceous limestone from which 
most or all of the lime has been removed, leaving a siliceous skeleton 
of the lock A similai decomposition, takes place m some ferrugin- 
ous limestone with the result of leaving a yellow skeleton of ochre. 

Marble is limestone which has acquired a granular crystalline 
structiue Ordinary statuary marble is a familiar example of this 
lock It is white, fine-giamed, composed of minute crystalline 
granules of calcite, and resembles loaf-sugai, wlieneo the tenn 
‘ 4 sacehai old ” often applied to it (fig 5) Fine silvery scales of mica 
oi talc may often be noticed even in the purest maible Some lime- 
stones associated with gneiss and schist are peculiarly rich in 
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nunerals, — tremohte, actinolite, anthophyllite, zoisite, and many 
other species occurnng there, often m great abundance Many 
varieties of colour ana texture occur among these limestones, as 
may be seen m the numerous kinds of ornamental maible 

Dolomite {Magnesian Limestone) is a massive formation of the car- 
bonates of lime and magnesia, commonly associated with gypsum, 
rock-salt, and other lesults of the evapoiation of saturated 
saline wateis It is dull granulai to finely crystalline in textiue, 
sometimes full of cavities lined with crystals of dolomite, sometimes 
aggregated into botryoidal, mammillated, and other concietionaiy 
foims Dolomite also occurs as the result of a chemical transforma- 
tion of ordmaiy limestone, eaibonate of magnesia replacing carbon- 
ate of lime This process, known as dolomitization, was largely 
insisted on by Yon Buch and has been discussed by Bisehof. The 
metamoiphie variety of the rock is generally quite crystalline, 
lesemhlmg saecharoid maible m textuie, and sometimes even m 
colour, though yellowish tints are apt to predominate As a pi oof 
of the dolomitization or conversion of limestone into dolomite the 
fact may be noticed that fossil shells, and other oigamsms consisting 
onginally of calcite, have been altered into dolomite On a small 
scale a similar change may be observed in a limestone where it is 
tiaveised by some igneous dyke Even along the vertical joints 
of limestone where no igneous mattei has penetrated, and where 
pel colatmg water has probably been the only agent of change, the 
limestone is changed for some distance on eithei side into a dull 
yellow dolomite, locally temied “ dunstone ” 

Gypsum occuis as a rock m the form of beds and concietions as 
well as in strings and veins It is associated with red stiata, often 
with dolomite, mek-salt, and anhydrite 

Rock-salt, massive chlonde of sodium, occuis in beds some- 
times 60 to 90 feet in thickness, mdely crystalline, usually stained 
red from an admixtrae of red sediment, like that of the red clays 
and sandstones among which the salt-beds occui 

J? onstonc — Besides the iron oies met with m veins associated 
with other accompaniments of metalliferous lodes, theie aie many 
which weie doubtless formed as chemical precipitates on the floois 
of lakes and otlici sheets of water Some of these deposits (eithei 
peroxide oi eaibonate of the protoxide of iron) aiise from pre- 
cipitation m water or on moist giound wheie organic mattei, espe- 
cially of vegetable ougin, has decomposed Tlio haul ciust of 
hydious pcioxide of non which foims under wot or boggy soil {moor- 
land pan, bog-iron-oi c) is an example of such a deposit now m 
course of foimation. 'VVhoie the peroxide has been reduced and 
become eaibonate, it occuis m beds or nodules usually mixed with 
a vanable proportion of clay {clay ironstone), . and sometimes with a 
good deal of carbonaceous mattei from, associated vegetation {black- 
band ironstone). Clay mon-ore is one of the most valuable oies of 
the metal, and occurs largely m beds and nodules m tbe Caibom- 
ferous system, as well as m paits of the Jurassic senes m Bntam 
In some of the oldest geological formations extensive beds occur of 
haematite and magnetite 

Seipentme — This mineral occurs massive, foinnng laige bands of 
rock In some places it may have been an ongmal deposit from 
oceanic water, comparable to the glauconite found idling tlu> 
chambers of Fommmi/era, and occurring extensively both in old 
geological formations and on the present ocean-flooi The serpen- 
tines associated with the gneisses and other crystalline locks have 
had this ongm assigned to them by Steiry Hunt Theie can bo 
no doubt, however, that many, probably most, serpentines are tlio 
results of the alteration of pre-existing rocks Tschermak pointed 
out that much seipentme has been produced by the hydration and 
alteiation of olivine, and this view lias been confirmed by illustra- 
tions from all parts of the woilcL In many serpentines the forms 
of the ongmal crystals of olivine may still be dotected Hence 
the difficulty m understanding how theie could be intrusive masses 
of serpentine — a hydrated magnesian silicate — is now removed, for 
we see that the original ohvme-iocks may have been inti tided as 
molten masses which would prescive their external characters as 
eiuptive rocks though undergoing an internal conversion into 
seipentme. With many Paleozoic limestones, and more particularly 
wuth the crystalline beds which occur among the schistose rocks, 
serpentine is frequently associated Some of this may represent 
the result of an alteration of dolomite, though, as above stated, it 
may with more piobabdity bo connectod with some original oceanic 
deposit of a magnesian silicate. 

2. Compound Rocks. 

Nearly the whole of the rocks in this division consist of 
two or more minerals. A few examples occur, however, 
where, at least in some parts of their mass, the rocks are 
formed of only one mineral. Strictly speaking, these excep- 
tions should be placed among the simple rocks. But they 
are so closely linked with the compound masses that to 
separate them would do much more violence to geological 
continuity than any harm likely to arise from the present 
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arrangement Besides, a rock which, like obsidian, may 
appear quite simple at one place may, at a short distance, 
show the presence of other minerals entitling it to a place 
among the compound rocks. 

(a.) Massive Hods — This important division consists 
almost entnely of rocks which have resulted from igneous 
fusion. Considered from a chemical point of view, these 
rocks may be described as mixtures in different propor- 
tions of silicates of alumina, magnesia, lime, potash, and 
soda, usually with magnetic iron and phosphate of lime, 
and, in a great group of rocks, with an excess of silicic 
acid, existing as free quartz. Taking this last feature as a 
basis of arrangement, some petrographers have proposed to 
divide the igneous rocks into an acid group, including such 
rocks as granite, quartz-porphyry, and quartz -trachyte, 
where the percentage of silica ranges from 60 to 75, and a 
basic group, typified by such rocks as leucite-lava and basalt, 
where the proportion of silica is only about 50 per cent. 

In the vast majority of igneous locks the chief silicate is 
a felspar, — the number of rocks where the felspar is repre- 
sented by another silicate (as leucite or nephelme) being 
comparatively few and unimportant. As the felspars group 
themselves into two great series, the monoclinic or ortho- 
clase, and the triclmic or plagioclase, the former with, on 
the whole, a preponderance of silica, and as the minerals 
occur under tolerably distinct and definite conditions, it has 
been proposed to divide the felspar-bearing massive rocks 
into two series, — (1) the orthoclase rocks, having orthoclase 
as their chief silicate, and often with free silica in excess, 
and (2) the plagioclase rocks, where the chief silicate is some 
species of triclmic felspar. The former series corresponds 
generally to the acid group above mentioned, while the 
plagioclase rocks are on the whole decidedly basic. It 
has been objected to this arrangement that the so-called 
plagioclase felspars are m reality very distinct minerals, 
with proportions of silica, ranging from 43 to 69 per 
cent , soda from 0 to 12 , and lime from 0 to 20 But 
m the state of miuute subdivision in which the minerals 
occur m many igneous locks, it is often scarcely possible 
to determine the species of felspar 

■Without attempting here any formal classification, accord- 
ing either to relative proportion of silica or to the distin- 
guishing felspar, it may be sufficient to arrange the following 
description of the massive locks in a continuous senes, with 
the most typical acid or orthoclase rocks at the beginning, 
and the basic felsparless locks at the end. 

Granite is a thoroughly crystallme-gi anulai admixtuie of felspai, 
mica, and quartz The felspar is chiefly oitlioclase, hut stnated 
tnclmic felspars (as oligoclase and albite) may often, be observed m 
smaller quantity The mica m most granites seems to be the 
potash or muscovite variety, usually of a white silvery aspect, 
sometimes it is dark brown or black, and belongs to biotite (mag- 
nesian mica) or lepidomelane Di Heddle finds the common mica of 
the granites in the Scottish Highlands to be a new variety, which 
he has called haughtomte. The quartz may be observed to foim 
a kind of paste oi magma wrapping lound the other ingredients 
(see fig 1). It is only m cavities of the granite that the component 
inmeials occur as independent well-foimed eiystals, and there too 
the accessoiy minerals aie chiefly found, such as beiyl, topaz, tour- 
maline, &c 

Microscopic examination of gianite by Sorby and other later 
observers has shown that the quartz is full of eavities containing 
liquid, sometimes m such numbers as to amount to a thousand 
millions m a cubic inch The liquid m these cavities appears 
usually to be water containing chlondes of soda and potash, with 
sulphates of potash, soda, and lime 

Granites vaiym texture fiom extiemely coarse crystalline masses, 
with eiystals an inch oi moie m length, to fine granular rocks which 
pass into elvamte or felsite They are sometimes porphyritie, with 
large seatteied oitlioclase crystals The vanety known as graphic 

£ unite is distinguished hy the way m which the quartz is crystal- 
led through the felspar m impeifeet oi hemihedial shells arranged 
with then longei axes generally parallel, so as to pioduce on cross 
fiacture the appearance of Hebrew chaiaeteis 
The mean of eleven analyses of granites made hy Di Haughton 


gave the following aveiago composition —Silica, 72 07 , alumina, 
14 81, pei oxide oi iron, 2 22 , potash, 5 11 , soda, 2 79 , lime, 1 t>3* 
magnesia, 0 33, loss by ignition, 1 09, total, 100 u5, — with a mean, 
specific gravity oi 2 60 

Granite occms (1) as an eiuptive lock, forming huge bosses, which, 
use through othei foim.itions both stratified and unstiatificd, anil 
sending out veins into the surrounding and overlying rocks, which 
usually show evidence of much alteration as they approach the 
gianite , (2) connected with tiue volcanic locks, and forming pro- 
bably the lower portions of masses which flowed out at the suiface 
as lavas , and (3) m the heait of mountain chains and elsewhere, so 
intimately connected with inetamorphic rocks as to suggest that it 
is itself a final stage of the metamoi plasm of locks Granite is thus 
a decidedly plutomc lock, that is, it has consolidated at some depth 
beneath the surface, and m this respect differs from the superficial 
volcanic locks, such as lavas, which have flowed out above giound 
fiom volcanic onhees 

Qmi tz-poiphyi y, Felsite-poiphyi y, Felstone , Felsite — These names 
aie given to ditieient conditions undei which orthoclase and quaitz 
unite to f oi m a massive eruptive rock When the quartz ioims 
well-maiked giams, blebs, or eiystals, theiock is a quaitz-porphyiy, 
when the ielspai and quartz aie so intimately mixed as to appear 
to the eye as a homogeneous matiix, theiock is called hy one of the 
othei epithets 

The base of the lock, whethei in the foim of quartz-porphyry or 
felstone, is usually exceedingly compact oi even flinty in texture 
Under the micioscope it show’s the miciofelsitic character, the tiue 
nature and origin of which is still the subject of much discussion 
among petiographeis When the quaitz occuis m foims visible to 
the naked eye it usually appeals as round oi megulai giams, 
varying m size fiom meie specks up to pieces as large as a pea oi 
laiger Less frequently it occuis definitely ciystallized, and some- 
times m pei feet doubly terminated pyramids 

Besides the othoclase of the diffused matiix, this mineral occuis 
m crystalline fragments and eiystals, which sometimes leach to the 
length of an men or moie, so as to give a markedly poiphyntie 
character to the lock. Triclmic felspars usually occiu, though 
peihaps not so commonly as m gianite Mica and hornblende are 
among the most frequent of the mmeials which accompany the turn 
essential constituents, while apatite, magnetite, and pynte are not 
mfiequent accessories. 

The colouis of quartz-porphyiy and felstone depend chiefly upon 
those of the felspai, — flesh -led, l eddish-brown, purple, yellow, bluish 
or slate-giey, and oven white, being m different places characteristic 
The piesence of much mica or hornblende gives daik grey, brown, 
or greenish tints It will be obseived m this, as m other rocks 
containing much felspai, that the colour, besides depending on the 
hue of that minciul, is gieatly regulated by the nature and stage 
of decomposition A lock w'eathcnng externally with a pale yellow 
oi w’hite ciust may be found to be quite dark m the central nn- 
deeayed portion 

The flesli-red quaitz-poipliyiy of Dobiitz, near Meissen, m 
Saxony, was found by Kentzsch to have the following chemical 
composition — Silica, 76 92 ; alumina, 12 89 , potash, 4 27 , soda, 
0 68; lime, 0 68, magnesia, 0 98, oxide of non, 1 15; w r ater, 1 97 , 
total, 99 ’54, — specific giavity, 2 49 

Besides the differences of colour alieady referred to, minor varieties 
m composition are produced by the lelative abundance and size of 
the felspar crystals, and by the piesence of mica ( micaceous quartz- 
porphyiy, micaceous felstone, or felsite), hornblende ( kornblendic 
quaitz-porphyiy or felstone), oi other accessory ingredient The 
variety called minette consists of a felsite base vuth crystals of 
orthoclase and daik mica, and may be regarded as a micaceous fel- 
stone, beaiing the same lelation to the acid felspar-rocks (fel&tones) 
that miea-porphynte does to the more basic foims (porphyntes) 
When the base is very compact, and the felspar-ciystals v T ell defined 
and of a different colour fiom the base, the rock sometimes takes a 
good polish, and may he used worth effect as an ornamental stone 
In ordinary language such a stone is classed with the “ marbles,” 
under the name of “ poiphyiy ” 

Closely related to the quartz-poipbynes and felstones, of which, 
indeed, it can he regarded only as a vanety, comes the rock 
known as elvan or elvamte This is a Cornish term for a crystal- 
lme-granular mixture of quaitz and oithoclase, forming veins which 
pioceed from gianite, or occur only m its neighbourhood and are 
evidently associated with it It forms an immediate stage between 
granite and quartz-porphyiy 

Quartz-porphyiy ana the other varieties included under this 
species oeem (1) with plutonie rocks, as eiuptive bosses or veins, 
often associated with gianite, from which, indeed, the elvanite, as 
just stated, may he seen to proceed directly; of fiequent occurrence 
also as veins and irregularly intruded masses among highly con- 
voluted rocks, especially when these have been more or less meta- 
morphosed ; (2) m the chimneys of old volcanic orifices, forming 
there the “neck ” or plug by which the vent is filled up , and (3) as 
truly volcanic rocks which have been erupted at the suiface in the 
form of flows of lava, either (a) submarine, as in the felstones of 
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"Wales, associated witli tlie nianno Lower Silurian ioekg, 01 ( l) 
subaeual, piobably m the quaitz-poiphyiy ot An m, awl pcihap* 
m the scries ot the “ gmtn--latcs aiul poiphyiie-> ” ol the iSiluiun 
system m CuBite-ilciiul, Avlimli Pioft^oi luiias^y lia*> euiijCLtuietl to 
be the products of a subaeiutl volcano 

Pitehstunc (lletiJiifr) ts a gla->-v lock, havmgapitch-Izki oi icsmous 
lustra, and a black oi dark-metn eoloui longing tlimugh shades of 
giien biown, and \ellow to m ally w lute It is essentially an 
orthochwe ioch, and liny be u "aided as the natuial glass of many of 
the moie gianulai oi ciystalhne oitlioelaso locks such as the quaitz- 
poinhyncs or fedsites Examined micioscopieally, it is found to 
consist of glass in wine’ll aic diilused, in gi eater oi less abundance, 
ban -like mierohtcs, angulai ot limgulai grams, oi moie definitely 
loimed ciystah The pitchstone ot Comegills, in tlie island oi 
Arian, pieseiits abundant gieen, featheiy, and dendiihcmiciolites of 
a pjnoveniL i Intacta (see fig 3j 

Acs oidin" to Duiochei the mean composition of piLchstone is — 
silica, 70 tk alumina, 15-0,* potasli, 16, soda, 2 4, lime, 12, 
magnesia, 0 6 , oxides of non and manganese, 2 6 ; loss by ignition, 

6 0° The mean specific giavity is given as 2 -34 

Pitchstone is found either as intrusive dykes, veins, or bosses, 
piobably in close connexion with foimer volcanic activity, oi in 
sheets which, like the porphyntic pitchstone of the Isle of Eigg, 
flowed out at the suiface as lava-stieams 

Lipante [Rhyolite, Qimtz-tnichyte) is an oithoelase lock con- 
taining an excess of silica which usually appeals m distinct grains 
or m doubly terminated pyramids The orthoelase, which is of tlie 
vanety tenned sanidme, is sparingly accompanied with tiielmie 
felspar. Other frerpient ingredients aie magnesia-mica, hornblende, 
augite, apatite, and magnetite. Considerable divemity exists in the 
textura of tins lock Some vaneties aie eoaisc and giamtoid in 
chaiactei, and aie iegai ded by some petiogiapheis as the equiva- 
lents m Teitimy tunes of the gianite of older geological penods 
From this crystalline aspect mteimediate vaneties may be obtained 
like the quai tz-poi phynes, passing by degrees into moie oi less 
cbstmctly vitieous locks Thioughout all these giadations, how- 
ever, a chaiactenstie giound mass can be seen under tlie nuuoseope 
having a glassy, enamel-like, orpomellanous chaiacter An analysis 
by Vom Hath of a lhyolite fiom the Euganean Hills gave— silica, 

76 03, alumina, 13 32, soda, 5 29, potash, 3 S3; piotoxide of non, 
174, magnesia, 0 30, lime, 0 85, loss, 0 32, total, 10168, — 
specific giavity, 2 553 Lipante is a volcanic lock of late geologi- 
cal date occumng m the foim of eiupted lavas 

Obsidian is a volcanic glass lepresentmg the vitreous condition of 
a highly silicated samdme-iock, such as lipante It lesembles 
bottle glass, having a perfect conclioidal fractuie, and bieakingmto 
sharp splinters, seim-tianspaient or translucent at the edges The 
coloius of the lock are black, biown, oi gieyish-green, rarely yellow, 
blue, or led, but not infrequently streaked or banded with paler 
and daiker lines, When a thin slice of ohsidian is piopaied foi tlie 
nncioseropo it is found to be veiy pale yellow, gioy, oi nearly 
colouiless On being magnified it shows that the usual daik 
coloius are almost always produced by the piesonco of minute ciys- 
tals, needles, and black han-hko bodies In iaie examples the 
obsidian appeals as a perfeet glass without any foieign adnuxtme 
The minute crystals and hair-hke bodies sometimes so increase m 
abundance as to make the locklose tlie aspect of a glass and assume 
that of a dull flmt-hke or enamel-like stone This devitrification 
can only be properly studied with the microscope Again little 
granules {sphendiics) of a dull grey enamel (peailstone) appear, 
and in some paits of the lock so abundantly as to altei its character 
and convert it fiom obsidian into pearlstone The aveiage chemical 
composition of the rock is— silica, 71 0; alumina, 13 8, potasli, 

4 O' soda, 5 2, lime, IT; magnesia, 0*6; oxides of iron and man- 
ganese, 3 7, loss, 0 6 ; total, 100 0, — mean specific giavity, 2 '40 
Obsidian occurs as a product of the volcanoes of late geological 
periods. 

Pmrlstono [Perlite) is another vitieous condition of sanidme lava 
As its name denotes, it consists of vitieous or enamel-hlco globules, 
occasionally assuming polygonal foims by mutual pressure These 
globules sometimes constitute the entire lock, then outei portions 
shading off into each other so as to foim a compact mass ; m other 
eases they aie separated by and cemented m a compact glass or 
enamel They consist of successive very thin shells, which, m a 
transveise section, are seen as concentnc lings, usually full of the 
same kind of hair-like crystallites and crystals as m obsidian 
Occasionally there aie found among them true splierulites where the 
internal stmctuie is radiating fibrous. When such spheiulites 
occupy tlie main mass they give rise to spheruhte-? oek. 

Pumice is a general term foi the cellular and filamentous or 
froth-like paits of lavas In the great majority of cases it is a foim 
of tlie obsidians, showing under the microscope the usually vitreous 
cliaracteis, ancl possessing a specific gravity of 2 0 to 2 ‘53, though, 
owing to its poious nature, it possesses gieat buoyancy and readily 
floats on water. At Hawaii, however, some of the pyroxemc or 
olivine lavas give rise to a pumiceons fioth which has the usual 
outward characters of oidmary pumice. 
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The locks enumeiated up to tins point aie all oithoelara-iocLs, 
and maikcdly siliccoub, fiequcnth .showing then exu-ss of silica m 
tlie foim of quartz ginins oi crystals In tlie succeeding gioup lice 
cpiaitz is not found as a uniiked constituent, although occisionally 
it oi cm s m .some quantity In this senes syenite may be l eg aided 
as the equivalent of gianite m tlie quai tzose senes, oithoelase poi- 
ph\iv of quaiL-poipliyiy and fclstone, and tiachyte of lipante 

Syemh — According to tlie modem nomenclature, this name, 
ninth was foimeily given m England to a gnnite with horn- 
blende replacing mica, is now lcstneted to a lock consisting essen- 
tially of a nnxtuic of oithoelase and hornblende, to which plngio- 
cl.ise, qnaitz, and luma aie occasionally added The name syenite, 
finst used by Pliny m lefciuiico to tlie rock of Syene, was introduced 
by 'Weiner as a scientific designation, and applied to the lock of the 
Plaueiiseliei-Giund, Die&den Wot nci afterwards, liowevci, made 
tliat lock a gieenstone The base of all syenites like that of 
granites is ciystallme, without a tiace of any anioiphous substance 
between tbe crystals, such as most igneous locks contain Hence 
the textiue is of that ciystallme kind commonly know n as 
giamtic 

The typical syenite of the Plauenschei-Gnind, formerly desciibcil 
as a eoai se-grame d mixtuie of llcsli-coloiued oithoelase and black 
hornblende, containing no quaitz, and with no indication of 
plagioclase, was iegaided as a normal oitliocksc-liombl eiulo lock 
Micioscopical research has, howevei, shown that wcll-stnated tn- 
clinic felspar, as well as quaitz, oecius m it Its composition is 
shown by the following analysis — silica, 59 83 , alumina, 16 85 , 
piotoxide of non, 7 01, lime, 4 43, magnesia, 2 61 , potash, 6 57 , 
soda, 2 44, watei, &c , 1 29 , total, 101 03 The aveiage specific 
giavity of syenite is fiom 2 75 to 2 90 

Syenite occms nndei conditions similai to those in wlucli gianite 
is found; it has been eiupted m largo megular masses, especially 
among metamoiphic locks, as well as in smallei bosses and veins 

Oithoelase Poipluji y ( QiunLlest) Poiphynj) is an oithoelase lock 
containing no equal tz, oi a veiy spaiing admixtiuc of that mineral, 
hut with a little plagioclase, and not unfiequently with some horn- 
blende and daik biotitc It contains fiom 55 to 65 poi cent ot silica 
It tliileis thus fiom qiiaitz-poiphyiy and fclstone m its smallei pro- 
poition of silica, but the distinction is one which, except by 
chemical or micioscopical analyses, must often bo dilhcult to estab- 
lish between the fine compact f els tones and the oi'tlioelase poi- 
phyncs, especially when the lattei contain free qnaitz Tins lock is 
sometimes tenned syomte-poipliyiy, since it is associated with 
syenite much m tlie same way that clvamte is with granite. It is 
like syenite a plutome lock, and oeoms m veins, dykes, and m- 
tiusive sheets Piobably, however, many of the so-called “hi- 
stones ” wlneh occur as lavas, contemporaneously ejected with tlio 
olclei Pakeozoic fonnations, aro loally ortlioclase-porphynes 

Tiachyte, a term ongnially applied to a large series of modern 
volcanic rocks possessing a chaiactei i&tic loughness (vp«x is) undei 
tlie finger, is now lcstneted to rocks consisting essentially of 
sanidme, with moie oi loss tnclmic felspar, usually with horn- 
blende, biotite, or augitu, and sonictnnos with magnetite and 
apatite. In microscopic stiuctmo the rock is distinguishable Irani 
the quaitz- trachytes oi lipautes liy tlio absence oi feeble devolopinen t 
of any miciofclsitic ground-mass, and m general by the presence oi a 
poipliyntie base, consisting either of a puie glass or of one with de- 
vitrification products The aveiage composition of trachyte may 
be stated thus • — silica, 60 0; alumina, 17 0; protoxide of non, 
8 0, magnesia, 10; lime, 3 5; soda, 4'0, potash, 5 0, loss by 
ignition, 1*5 Average specific giavity, 2 ‘6 5 Trachy to is a vol- 
canic rock of Tertiaiy and post-Tei tmry date 

Phonohte ( Clinkstone ), a term suggested by the metallic lingmg 
sound emitted by tlie compact vaneties when struck, is applied to a 
mixtmo of samclme felspar and ncplielmo with hornblende and 
usually nosean. An average specimen contained silica, 5 7'7 , alu- 
mina, 20 6 , potash, 6 ‘0, soda, 7 0 ; lime, 1 5 , magnesia, 0 5 ; oxides 
of non and manganese, 3 5; loss by ignition, 3 2 per cent Tim 
specific gravity may bo taken as about 2 58. Phonoliie is sometimes 
found splitting into tlnn slabs wbieli can bo used for moling pur- 
poses. Occasionally it assumes a porphyutie texture from tlie 
presence of largo crystals ol sanidme oi of hornblende. When the 
rock is partly decomposed and takes a somewhat porous texture, it 
resembles trachyte m appeal unco. 

Like tiaeliyto, plionolito is a thoiouglily volcanic rock and of late 
geological date. It occiu s sometimes filling the pipes of volcanic 
orifices, sometimes as sheets which have been poured out m the lorm 
of lava-streams, and somotimos as dykes and veins 

In the rocks enumerated up to this point the essential felspar 
constituent is orthoclase , in the felspar rocks now to be described 
the corresponding ingredient is nearly always some trichme form. 
In the volcanic rocks of tins senes there is usually some mineral of 
the hornblende or augite family present m such quantity as to give 
a green or even black colour to the mass. 

Porphynte may be used as the designation of rocks which consist 
essentially of some tnclimc felspar, ancl show a glassy or partially 
deyitnfied ground-mass containing abundant crystals of plagioclase 



CRYSTALLINE ROCKS.] 


GEOLOGY 


witli magnetite or titamferous iron, and sometimes hornblende, 
augite, 01 mica These rocks include many varieties which have not 
yet been tlioioughly examined The texture vanes fiom eoaise 
ciystallme-gianulai to exceedingly elose-giaineil, and passes oc- 
casionally even into vitreous Poiphynte is a volcanic lock leiy 
chin adem tie ofthelatei paleozoic fonnations, oceurnng there as 
intei stiati tied lava-heds, and in emptive sheets, dykes, veins, and 
liiegular bosses. 

Uiotilc ( Greenstone m pait) is a crystalline mixtuie of oligoelase 
01 some allied felspar and hornblende with magnetic iron and apatite 
Where fiee quartz occurs the lock is called qnait~-chontc. The 
more compact claik varieties have been teimed ajjhamte The 
avuage chemical composition of this lock may be taken to be — 
silica, 53 2 , alumina, 16 0 , potash, 1 3 , soda, 2 2 , lime, 6 3 ; 
magnesia, 6 0 , oxides ot lion and manganese, 14 0, loss by ignition, 

1 0 The mean specific gravity is about 2 95 Dionteoeeuis as an 
eiuptive lock undei conditions similar to those of quaitz-poiphyiy 
and syenite It is found in paheozoic volcanic legions, as m North 
Wales, m “neck”-like masses which may mark the position of some 
of the volcanic onfices of eruption. 

T, opylite is a name given to certain Teitiary volcanic locks consist- 
ing of a plagioelase felspar and hornblende m a fine-grained giound- 
mass They are subject to considerable alteiation, the hornblende 
being conveited into epnlote. Some quaitzifeious piopylites liavo 
been descubed by Zirkel from Claienee King’s Suivey of the 40 Hi 
Pcnallcl, wheiein the quaitz abounds m liquid cavities containing 
bn&kly moving bubbles, and sometimes double enclosiues with an 
mtcnoi of liquid caibonie acid 

Eo) nllcndc-Andcsitc is a lock of late geological date consisting of 
a plagioelase felspar and hornblende often with a little sanidme 
The giound-mass is frequently quite crystalline, oi shows a small 
piopoition of a felsitic natuie, with mieiolites and gianules When 
the lock contains fiee quaitz it is called Dacite 

In the next senes of loeks augite plays a smulai pait to that taken 
by hornblende m the foiegoing species 

Diabase — This name has been given to ceitam dark green or black 
eruptive locks found m the older geological formations and consist- 
ing essentially of a triclinic or plagioelase felspar, augite, magnetic 
oi titamferous non, sometimes olivine, and usually with more or less 
of a diffused gieemsh substance which has resulted from the altera- 
tion of the augite or olivine The texture is sometimes quite crys- 
talline , m othei cases it shows a felsitic gi onnd-mass Except that 
the so-called diabases aie confined to Paheozoic rocks and the basalts 
to Teitiaiy and povt-Teitmy foimations, there seems no essential dis- 
tinction beta een these two gioups, though, of coiuse, as the diabases 
aie much oldei and have been fai longei exposed to metamoiphic 
pioeesses, they aie m geneial less fiesh than the basalts 

Mclaphytc is a teim winch has been so vauously used that the 
sense m which it is taken must always bo explained Thus Seuft 
descubed it as a rock having an indistinctly mixed eliaiaetei, with 
colouis ranging flora duty gieemsh-biown, oi leddisli-giey, oi 
gieemsh black- bi own, to a complete black, haul and tough when 
fiesh, and then showing eiystals of reddish-gioy labvadonte, with 
magnetic titanifeious non, and usually with carbonates of lime and 
non, and fenugmous chloiite (delessite), m crystalline giams , com- 
pact oi eaithy, oi sometimes porphyntic oi amygdaloidal Naumann 
deimes melaphyie as a close-grained lock, veiy often amygda- 
loidal, composed essentially of labradorite, with an undeteimmed 
silicato, somo titanifeious iron, carbonates of lime and of iron, and 
sometimes crystals of augite, mbellan, and mica Zukel called 
it geneially crypto-eiystallme, sometimes porphyntic, very often 
amygdaloidal rock, consisting of a mixture of oligoelase and augite 
with magnetic non Lastly, Kosenbusch pioposes to restnet it to 
tliose plagioelase-augite xoeks which contain olivine, and possess a 
distinct porphyry ground-mass Theie can be little doubt that, like 
the so-called diabases, the melaphyxes aie merely older forms of the 
great basalt-family 

Augite-Andesite is the name given to certain dark eruptive rocks of 
Tertiary and post-Tertiaiy date which consist of a tuclimc felspar 
(oligoelase, or some species rather richer m silica than labradorite) 
and augite, with sometimes sanidme, hornblende, biotite, magnetite, 
oi apatite, and m some vaneties quartz The composition of an 
example fiomSantonn, erupted in the year 1866, was found to be as 
follows — silica, 67 *35 ; alumina, 15 72; magnesia, 116, lime, 
3 60; soda, 5 04; potash, 186, oxides of lion, 1 ‘94; loss by 
ignition, 0 36 ; total, 101 06 Mean specific gravity, 2*75 

Basalt — Under this term aie included those widespread and im- 
portant volcanic rocks which consist of a tiielmie felspar, piobably 
always labradonte, augite, olivine, and magnetic or titanifeious 
iron, with apatite, and sometimes sanidme oi nephelme. The more 
coarsely crystalline varieties are known as dolente, while those of in- 
termediate textme have been termed anamesite, the more close-grained 
black heavy kinds being distinctively basalts. The chemical com- 
position of an average variety may be set down as silica, 45*0; 
alumina, 15*0, magnesia, 6 5; lime, 10 5; soda, 3*5; potash, 1 5; 
oxides of iron and manganese, 15*0; loss by ignition, 3 0. Mean 
specific gravity, 2 95. 


Znkel has described under the name of basalt rutun iorU m 
which the pait of the ftlspai is placed by anothn mmaai m 
some ca^e^ nephelme, m otliei » leuute 

Bavilt oceure dykes and veins, inttusivebov.es and riiuts and 
succcs-ive contempoianeous flows It often presents a uilumiui 
structure, as atStatfa and the Giant’s Oauseuay, whence thcstiuetiue 
has been popularly teimed basaltic 

Toehyhtc is a black volcanic glass often found m association with 
basalt, of which indeed it is merely the vitieous condition Tims a 
basalt-dyke sometimes shows a tlun must of this pitch-like substance 
on its walls, where the molten lock was fust suddenly eonlul 
Balayomtc is a volcanic glass related to basalt, and found m 
fiagments m some tulfs 

Galbio {Diallage-i oel) is a compound of a tiielmie Mspai and 
diallage often with olmne, and also veiy gcnoi ally with magnetic 
oi titanifeious non and apatite, more l.uely with hornblende, biotite, 
oi quaitz An avei age chemical composition is silica, 50 0, alumina 
15 0 ; magnesia, 7 0 , lime, 10 0 ; soda, 2 5 , potash, 0 5 , oxides 
of iron and manganese, 12 5 , loss by ignition, 2 5 Mean sura he 
giavity, 2 95 

A veiy few eiystallme massive locks oeeiu without felspar as an 
essential constituent, but they aie of compaiatively little impoi tanee 
as lock-masses, though interesting m themselves and sometimes of 
considerable beauty 

Pihite is a roek neh m ohvme, usuallymoie oi less seipentmizcd, 
with augite, magnetite, oi llmemte, and a little brown biotite, horn- 
blende, oi apatite 

Bulysitc is a mixture of ohvme, augite, and iccl garnet 
Gar nct-ohi inc-i oclc is composed of olivine, diallage, and garnet 
Enstatitc-olixinc-roch consists of ohvme and ciistatite (Inornate 
or liypersthene) with magnetite oi ehiomito 
Lheriohte is a mixture of olmne, pyioxono, picotito, and usually 
some magnetite 

Edoyite is a compound of garnet and ompliacite, oi sinai agelrtc 
(hornblende) 

Dunita is a mixture of ohvme and chromite, found with seipentmo 
Limbuiyite is composed of eiystals of olivine, augite and mag- 
netite, in a base more oi less vitreous 

(b.) Schistose or Foliated Bods . — These form an exceed- 
ingly well-defined characteristic series. They are distin- 
guished from the massive rocks by the possession of an 
internal anangement into more or less closely parallel layers 
or folia, consisting of materials which have assumed a 
crystalline character along these layers. The layers may 
be composed of only one mineral, but are usually of two 
or more, which occur either in distinct, often alternate, 
laminae or intermingled m the same layer. More- 
over, tho layers me not usually continuous for more than 
a short space. As a rule they are strikingly lenticular, 
thickening out and then dying away, and reappearing after 
an interval on the same or a different plane. They are 
likewise characteristically welded, as it were, into each 
other, the crystalline particles of one lamina being so inter- 
mingled with those of the layers above and below it that 
the whole coheres as a tough not easily fissile mass. Though 
arranged m distinct layers, a schistose rock is usually dis- 
tinguished from an ordinary sedimentary one by the irregu- 
larity of its lamination, and by a remarkable and eminently 
distinctive puckering or crumpling of the folia. Tho vast 
plications which can be seen from a distance running up 
the face of a mountain are repeated on a smaller scale in 
hand specimens, and even down to such proportions as can 
only be seen with a microscope. As already stated, the 
origin of these rocks has been the subject of much discussion. 
That they are metamorphosed sediments, and not original 
chemical precipitates, is the general opinion of geologists. 
See part iv. 

A foliated rock showing this characteristic irregular 
fissility in a marked degree is termed a “ schist.” This 
word, placed after the distinguishing mineral of the lock, is 
used as the name of the rock, as mica-schist, chlorite-schist, 
hornblende-schist. If the mass loses its fissile tendency- 
owing to the felting together of the component mineral 
into a tough coherent whole, the word rock is usually sub- 
stituted for schist, as in hornblende-rock, actinolite-rock, and 
so on. There are thus three kinds of fissility among rocks ; 
— (1) that of original deposit, as in shale, — this is termed 
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lamination ; (2) that of cleavage, as in clay slate , (3) that 
of foliation, as in the schists There, is a fourth kind of 
divisional planes, that of joints, sometimes so closely placed 
together as almost to rival the others, as will be pointed out 
in part iv. 


Mica-schist ( Mica-slate ) is a schistose aggiegate of quaitz and mica 
The relative pioportions of the two nuneials van* widely even in 
the same mass of rock. Each is aiianged in lenticulai wavy laimme 
The quartz shovs greater inconstancy m the nurnbei anu thickness 
of its folia Frequently a layer of this mineral may often he seen to 
swell out to a thickness of an inch or more, and, dwindling lapully 
down to a mere thread, disappeai The quaitz may often be ob- 
served to retain a granular charactei like that of quartz-ioek, no 
doubt indicative of its originally sedimentaiy origin (see fig 6) 
The mica lies in thin plates, sometimes so dovetailed into each, 
other as to form long continuous liiegular crumpled folia, separating 
the quartz layers, and often m the form of thin spangles and mem- 
bianes running m the quartz Among the aecessoiy nuneials, 
^ainct, felspar, and hornblende aie not infrequent Mica-scliist 
Foirns extensive regions in Norway, Scotland, the Alps, and othei 
paits of Europe, in connexion with, other members of the schistose 
family of locks It is also found encnelmg granite masses m Scot- 
land and Ireland as a metamorphic zone a mile oi so bioad, which 
shades away into the unaltered stiata of greywacko oi slate outside 

Though the possession of a fissile structure, showing abundant 
divisional surfaces covered with glistening mica, is cliaiactenstic of 
mica-schist, we must distinguish between this structuie and that of 
many micaceous sandstones which can be split into thin seams each 
splendent with the sheen of its mica-flakes A little examination 
will show that m the latter case the mica has not crystallized in 
situ t but exists merely in the form of detached u om scales, which, 
though lying on the same general plain, aie not welded into each 
other as m a schist, also that the quaitz does not exist in folia but 
in. rounded sepaiate grains 

Gneiss is a crystalline schistose aggregate of the same nuneials as 
m granite— felspar, quartz, and mica The lelative piopoitions of 
these minerals, and the manner m which they aie giouped with 
each other, give rise to numerous varieties of the lock As a rule 
the folia are coarser and the schistose chaiacter less peifeet than in 
mica-schist. Sometimes the quartz lies m tolerably piue bands u 
foot or even moie m thickness with plates of mica scatteied through 
it These quartz layeis may be replaced by a crystalline mixtuio 


of, mait/ and fefcpar, oi the felspar will take the form of independent 
lcnticulai folia, while the mica luns abundantly through the rock, 
and by its own leady cleavage impaits a fissile structure to the whole 
Sometimes the mica is mostly oi wholly leplaced by hornblende, m 
othei cases by talc (p, otoginc-gneiss) Like mica-schist, gneiss 
occupies a laige space m legions where the older geological forma- 
tions come to the suiface Vaueties of it aie also found m the 
metamoiphic zone encnelmg some masses ot gianite So coarse is 
the textuie of many gneisses that they cannot, m hand-specimens noi 
even m laige blocks, be ceitamly discnmmated fiom granite In 
such cases it is only by examination m the field and the detection 
ol cleai evidence of foliated stmctuie that their true chaiactei can 
be detei mined 

An mteiestmg and important variety is met with m some regions 
of gneiss and schist, viz , conglomoiate bands m which pebbles of 
quaitz and othei materials fiom less than an inch to more than a foot 
in (liametei aie imbedded in a foliated matrix Examples of tins 
kind aie found m the pass of the Tete Noir between Martigny and 
Chamoum, in N AY Ireland, in the islands of Bute and Islay, and 
m diffeient paits of Aigyllshue These enclosures are not to be dis- 
tinguished from the oidmaiy watei-wom blocks of tine conglomei- 
ates, but the original matnx winch encloses them has been so alteied 
as to aeqiuie a micaceous foliated stiuetuie, and to wrap the pebbles 
lound as with a kind of glaze These facts aie of considerable 
value miegaid to the theory ot the origin of the crystalline schists 

Guniuhie ( Lcptij'Ute ) is a crystalline schistose aggiegate of 
oithoclase and quartz, with some garnet and kyanite 

Chloi itc-schist (oi Ohloi ite-slate) is a schistose aggregate of gieen 
ehlonte, often with some quaitz, felspai, mica, oi talc. The more 
massive foims {lapis ollai is, potstone) can be cut as building stone, 
oi foi the manufcictuie of aiticles foi domestic use 

Talc-schist is a schistose aggiegate of whitish-gieen or yellowish 
talc often combined with felspai oi quaitz Di Iicddle lias recently 
shown that many so-called talc-schists contain no talc, but owe 
their unctuous chaiactei to a vanety of mica (maigarodite). 

Hornblende-schist is a schistose mass of black oi daik-gieen horn- 
blende, but often mteilcaved with felspar, quartz, oi mica "When 
the schistose chaiactei disappear, the mass becomes a hornblende 
} ocL (amplubolite) When tlio vanety actmohte occurs instead of 
common hornblende it foi ms actinolite-sclnst 

Numerous other vat leties of schists have been described, but they 
occupy veiy subordinate places among the foliated locks The 
following analyses show tlio chemical composition of the moio 
impoitaiit of those winch have beon enumerated — 
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As the disappearance of the schistose structure produces 
a crystalline amorphous compound like that of a massive 
or ordinary igneous rock, we are brought at last round 
again to rocks which we cannot distinguish from those 
to which elsewhere an igneous origin is assigned. In 
gneiss, for example, the same minerals occur which form 
granite, and possess a crystalline character. Any process, 
such as irregular internal motion of the mass, which could 
destroy the schistose structure and produce a thoroughly 
granite-like texture, would give rise to a rock which, what- 
ever its previous history might have been, could not he dis- 
tinguished from granite. That such internal transforma- 
tions have taken place among the crystalline gneissose 
masses can hardly be doubted. And thus, at the one end 
of the schistose series, we may have ordinary unaltered sedi- 
ment ; at the other, after many intermediate stages, a 
thoroughly crystalline amorphous rock like granite or 
syenite. 

II. Fragmental (Clastic) Rocks. 

This great series embraces all rocks of a secondary or 
derivative origin ; in other words, all formed of par- 


ticles which had previously existed on the surface of the 
earth m another form, and the accumulation and consoli- 
dation of which gave rise to new compounds. Some of 
these rocks have been produced by the mechanical action of 
running water, such as gravel, sand, and mud , others have 
arisen from the gathering together of the remains of once 
living plants or animals ; others have been formed by the 
consolidation of the loose debris thrown out by volcanoes. 

(a) Gravel and Sand Roclcs . — Ordinary gravel and sand 
are produced by the action of running water on every sea- 
coast and river-course. These sedimentary materials, being 
mere mechanical formations, vary indefinitely m composition, 
according to the nature of the source from which they are 
derived. As a rule they consist of the detritus of siliceous 
rocks, these being among the most durable materials. 
Quartz, in particular, enters largely into the composition of 
sandy and gravelly detritus Fragmentary materials tend to 
group themselves according to their size and relative density. 
Hence they are apt to occur in layers, and to show the 
characteristic stratified arrangement of sedimentary rocks. 
They may enclose the remains of any plants or animals 
entombed on tlio same sea-floor, river-bed, or lake-bottom. 
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Blown sand is sand whn li lias been produced by piiwiou-. 'wave- 
action, and is blown into long lidges 01 dunes by prevailing Mind'? 
It varies in composition as ordinal y sandstones do, being sometimes 
entirely siliceous, sometimes calcareous wlieie denved liom tiituiatcd 
shells or other calcareous organisms Layeis of finei and coaisei 
particles often alternate as m watei-fonned sandstone Glasses and 
other plants bind the surface of the shifting sand, but aie apt to be 
covered by fresh encroachments ot the loose material, and then by 
their decay they give rise to daik peaty layeis m the sand C'alcaieous 
blown sand is compacted into haul stone by the action of lam-watu 
which alternately dissolves a little of the lnne and i e-deposits 
it on evaporation as a tlnn ciust cementing the grains of sand to- 
gether 

Cliff -debris consists of angular rubbish disengaged by fiost and 
oidmaiy atmospheric waste from the ace of clilts, ciags, and steep 
slopes It slides down the declivities of hilly legions, and accumu- 
lates at the base of slopes and precipices, until washed away by lam 
or by brooks It naturally depends foi its composition upon the 
nature of the solid locks from which it is derived The mateiial 
constituting glacier moiames is of this kind. 

Rain-wash is a loam or earth which accumulates on the lowei paits 
of slopes or at then base, and is due to the giadual descent ot the 
finest paiticles of dismtegiated locks by the tianspoitmg action of 
i .un B> ick-earth is the name given m the south-east of England 
to thick masses of such loam which aie extensively used for making 
bucks 

Subsoil is tlio broken-up pait of the locks immediately undei 
the soil. Its eharactei of couise is detenmned by that of the lock 
out of which it is foimed by snbaenal disintegration 

Soil is the product of the subaerial decomposition of locks and of 
the decay of plants and animals. Primarily the chaiactei of the 
soil is dotemuned by that of the subsoil, of which indeed it is merely 
a further disintegration The formation of soil is treated in pait 
in , pages 265, 269. 

Conglomerate ( Puddmgstonc ) is a name given to any lock formed of 
consolidated gravel oi shingle The component pebbles are lounded 
and watei-wom. They may consist of any land of rock, though 
usually of some hard and durable sort, such asquaitz or quartz-rock 
A special name may be given accoidmg to the natme of the 
pebbles, as quartz-conglomeiate, limestone-conglomerate, granite- 
conglomerate, die The paste or cementing matrix may consist of a 
haulened sand oi clay, and may be siliceous, caleaieous, aigillaceous, 
oi fenugmous In the coaisei conglomerates, where the blocks may 
e\ceed 6 feet m length, theie is often veiy little indication of 
stultification Except wheie the flatter stones show by then geneial 
paiallelism the mde lines of deposit, it may be only w'hen the mass 
of conglomeiato is taken as a whole, in its i elation to the locks below 
and above it, that its claim to be consideied a stultified lock will he 
conceded 

Bieceia is a rock in which the stones aie angulai and notiounded, 
and usually with less tiace of stratification than m conglomerate 
Intermediate stages between this lock and the piecedmg, wheie the 
stones are partly angulai and paitly suhangulai and lounded, aie 
known as brecciated conglomerate 

Sandstone is a rock foimed of consolidated sand The component 
grains aie foi the most pait of quaitz — a most chuable nnneial, 
which must heie be regarded as the residue left attei all the more 
decomposable mmeials of the oiigmal locks have been earned 
away m solution oi m suspension as fine mud The colom a of sand- 
stones arise, not so much from that of the quaitz, which is com- 
monly white or grey, as from the film or must which often coats 
the grams and holds them together as a cement As already stated 
iron is the gieat colouring ingredient of locks In sandstones it 
gives lise to led, blown, yellow, and gieen hues, accoidmg to its 
degiee of oxidation and hydration In oidinary led sandstones, foi 
example, each gram of sand is coated with red earthy haematite 
In yellow r sandstone the oxide has become liydious m the form of 
li mom to 

There is as much variety of composition among sandstones as 
among conglomerates Though they consist for the most part of 
siliceous grains, they include others of clay, felspar, mica, or other 
mineral , and these may increase in number so as to give a special 
chaiactei to the rock Thus sandstones may he argillaceous, fels- 
patlnc, micaceous, calcareous, &c By an increase m the aigillaceous 
constituents, a sandstone may pass into one of the clay-rocks, just 
as modern sand on the sea-floor shades imperceptibly into mud 
On the other hand, by an augmentation m the size of the grams a 
sandstone may become a grit, oi a pebbly oi conglomeratic sandstone, 
and pass into a fine conglomerate. A piece of fine-grained sand- 
stone seen under the microscope looks like a eoaise eonglomeiate, 
so that the difference between the two rocks is little more than one 
of relative size. 

Among the varieties of sandstones may be mentioned Flagstone, 
a thin-bedded sandstone capable of being split into slabs or flags , 
Freestone , a sandstone which can he cut freely m any direction (the 
term is popularly applied to some limestones and other rocks) ; and 
Bnhrstone, a highly siliceous, exceedingly compact, though cellulai, 
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lock (with Chain seeds, &c ), found alternating with unaltu < d 
Ttituiy stiata in the Pans Labin, and forming horn its haidncs-, and 
louglmtss an excellent mateiial ioi the gimdstoncs ot flour-nulls 

Ui cyuacLc is a compact aggiegate of rounded or subangulai gtains 
of quaitz, slate, fulsnai , or otliei mmeials or rocks cemented by a 
paste which is usually siliceous but may be argillaceous, felspatlne, 
oi calcareous Giey, as its name denotes, is the prevailing coloui 5 , 
but it passes into biown, brownish-purple, and sometimes, wheie 
anthiaeite occms, into black The rock is distinguished from 
onhnaiy sandstone by its daikei hue, its hardness, the variety of 
its component giams, and above all by tlio compact cement m which 
the grains aie imbedded. In many vaiieties so peivaded is the 
lock by the siliceous paste that it possesses gieat toughness, and its 
gi ains seem to gi actuate into each othei as well as into the surrounding 
matiix Such locks when fine-grained can hardly, at first sight oi 
with the unaided eye, be distinguished from some compact igneous 
locks, though a imeioseopic examination at once reveals then frag- 
mental chaiactei In othei cases, wheie the greyw r acke has been 
formed mainly out of the debus of granite, quartz-porphyry, oi 
other fulspathic masses, the grams consist so largely ot felspai, and 
the paste also is so felspathie, that the rock might bo mistaken foi 
some close-gi allied gianulai poiphyiy. Greywacke occms exten- 
sively among the Palaeozoic foimations m beds alternating with 
shales and conglomerates It represents the sand of tlio Pala ozoic 
sea-flooi, retaining often its npple-maiks and sun-cracks. The 
mctamoiplusm it has undeigone has generally not been gieat, and 
foi the most pait is limited to mdiuation, paitly by piessnre and 
paitly by penneation of a siliceous cement. 

Quaitz-rock (Quaitzite) is a close-gi amei granular aggiegate of 
quaitz cemented by a highly siliceous matrix Originally it con- 
sisted of a toleiably pme quaitz-sand, which has been metamoi- 
phosed by pi essure and the transfusion of a siliceous cement into an 
exceedingly haid mass This cement was probably pioducefl by the 
solvent action of heated w ater upon the quaitz grains, which very 
genei ally seem to sliado off into each othor, or into the intervening 
silica It is owing no doubt to the purely siliceous chaiactei of the 
grains that the blending of these with tho surrounding cement 
is moie intimate than m greywacke, so much so that the rock 
often assumes an almost flinty homogeneous texture That 
quartz-i ock as here described is an onginal sedimentaiy rock 
and not a chemical deposit is shown, not only by its granular 
texture, hut by the exact lesemblance of all its leading features 
to oidmaiy sandstone — false-bedding, alternation of coaiser and 
finer layeis, woim-bunow's, and fucoid-casts It occms m the 
foim of laigo masses mterstiatified with limestones, slates, and 
schists It is also met with locally as an altered foim of sandstone, 
wlieia this lock is tiaveised by igneous dykes and mduiatod into 
quaitz-iock foi a distance of a few inches or feet from the mtiusivo 
mass Bands of highly silicatod sandstones, having the lustious 
aspect, fine gram, and gieat hardness of quaitz-rock, occur among 
the unaltered shales and other stiata of tlio Caiboniferous system 
In such cases, the supposition of any general metamorphism being 
inadmissible, W'o must suppose either that these quartzoso bands 
have been mduiated, for example, by the passage through them of 
thermal silicated water, or that the quartz-iock is theie an onginal 
fonnation 

(b ) Clay-rocls. — These are composed of the finer argil- 
laceous sediments or muds derived from the waste of pre- 
viously formed rocks Perfectly pure clay, hydrated silicate 
of alumina, may be seen where some granites and other 
felspar-bearing rocks decompose. But, as a rule, the clay 
is mixed with various impurities 

Fipe-clay is white, neaily pure, and free from iron. Fire-clay is 
a deposit laigely found in connexion with coal-seams, contains 
little non, and is neaily free from lime and alkalies. Some of 
the most typical fiie-clajs are those long used at Stouibridge, 
Woicesteisliire, for the manufacture of pottery. The best glass- 
house pot-clay, that is, the most refractory, and theiefoie used for 
the construction of pots which have to stand the intense heat of 
a glass-house, has the following composition: — silica, 73 '82, 
alumina, 15*88 ; piotoxide of iion, 2 95 ; lime, trace ; magnesia, 
tiace ; alkalies, ‘90 ; sulphuiic acid, trace ; chlorine, trace ; water, 

6 45 ; specific giavity, 2 51. A very siliceous close-grained or 
flinty vaiiety, teimod Oannister, occurs m the Lower Coal-measures 
of the 1101 th of England, and is now largely ground down as a 
mateiial for the hearths of non furnaces. Bnck-clay is properly 
rather an industrial than a geological term, since it is applied to 
any clay, loam, or earth, from which bricks or coarse pottery aie 
made It is an impure clay, containing a good deal of iron, with 
other ingredients An analysis gave the following composition of 
a brick-clay . — silica, 49*44 , alumina, 34*26 ; sesquioxiae of iron, 

7 74 ; lime, 1 48 , magnesia, 5*14 , water, 1*94. 

Mudstone is a fine, usually more or less sandy, argillaceous rock, 
having no fissile character, and of somewhat greater hardness than 
any form of clay. The term Clay-rock has been applied by some 
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v, utcis to an induiatcd day requiting to bo giouudand mixed with, 
watci bifoie it acquires plasticity 

When day has been deposited intei mittcutly so as to assume a 
thinly stu.tihed 01 fissile stiuotuie, it kol-ivos the gcnei al name of 
Shu Je ITndex this tam aie included all laminated and induiatcd 
clijs which are capable of hung split along the lines of deposit 
into haul leaves They piestnt almost endless \aneties of textuie 
and composition, passing oil the one hand into clays, on the other 
into llagstone s and sandstones, 01 again, tlnough ealeaieous gi edi- 
tions into limestone, 01 tlnough teiiuginous \ unities into clay- 
nonstom , and tlnough bituminous kinds into coal An nnpoitant 
v.un ty, known as Oil-ihulc, and containing so much bituminous 
matter til it it is now extensively used as a source foi the manutae- 
tuie of .solid paiatfln and nuneinl oils is des cubed m the next section. 

Flint f/shde (. Lydian-stone , Ho, nstone) is siliceous shale or mud- 
stone win h has been animated into an exceedingly compact flinty 
mass, b leaking with a conchoidal 01 splmteiy fiactme, and usually 
of d.uk colouis, black, blown, and led, moie larely white 

Chuj-slatc is a compact closu-gi allied, very hard, hssile argillaceous 
lode, 'dull lead-blue, giey, gieen, led, pm pie, or black m eoloui, 
splitting into thin leaves which aie not those of ougmal deposit 
but those pioduced by a supci induced cleavage In this case the 
lock has been affected by gieat lateial piessure, wheieby its 
pai titles have been foiced to adjust themselves with then longer 
axes peipendiculur to the inaction of piessuie This lcanange- 
ment has unpaited to the rock a fissility wholly independent of 
original lamination The possession of tins cleavage is the distinc- 
tive cliaractei ot a tine slate. 

(e.) Hod's formed of the Debris of Plants . — These have 
sometimes been produced by the decay and entombment of 
vegetation on the spot where it grew, sometimes by the 
drifting of the plants to a distance aucl their consolidation 
theie. In the latter case, they may be mingled with 
inorganic sediment, so as to pass into carbonaceous shale. 

Peat is vegetable mattei, more or less decomposed and chemically 
alteied, found m boggy places and elsewheie wlieie marshy plants 
glow and decay It varies horn a pale yellow 01 brown fibious 
substance, like tuif or completed hay, m which the plant lcmains 
aie abundant and conspicuous, to a compact cknk-biown or black 
mateiial, lestmblmg black clay when wet and some vaneties of 
lignite when dned The natuie and piopoitions of the constituent 
elements of peat, after being dried at 100“ C , aie illustrated by tlio 
analysis of an lush example winch gave — carbon, 60 48 ; hydrogen, 

6 10 , oxygen, 32 55 ; nitrogen, 0 88, while the ash was 3 30 

Tlieio is always a laige piopoition of watei which cannot be 
driven off oven by drying the peat In the manufacture of com- 
piessed peat for fuel this constituent, wdncli of couise greatly lessens 
the value of the peat as compared with an equal weight or coal, is 
duven off to a great extent by chopping the peat into fine pieces, 
and theieby exposing a large surface to evapoiation. The ash. 
varies in amount fiom less than 1 00 to moie than 65 pei cent , 
and consists of sand, clay, feme oxide, sulplnme acid, and mmute 
proportions of lime, soda, potash, and magnesia 

Lignite is compiessed anil chemically altered vegetable mattei, 
often letaining a lamellai oi ligneous textuie, and stems with, woody 
fibre ciossing each othei m all dneetions. It vanes fiom pale 
blown oi yellow to deep blown or black Some shade of biown is 
the usual colour, whenee the name brown coal, by which it is often 
known It oecuis m beds chiefly among the Tertiaiy strata, under 
conditions similar to those m which coal is found in older forma- 
tions. It may be legarded as a stage in the alteiation and mineral- 
ization of vegetable matter intermediate between peat andtiue coal. 

Coal, tlia most completely mineralized foim of vegetable matter, 
ocem s as a blaek (sometimes dark-brown), biittle, usually lustious 
substance, intercalated in beds between strata of sandstone, shale, 
fiieclay, &c,, in geological formations of Palaeozoic, Secondary, and 
Tertiary age The woid coal is rather a popular than a seiemfic 
teim, as it is indiscriminately applied to any mrneial substance 
capable of being used as fuel. Strictly employed it ought only to 
be used with refeienee to beds of fossilized vegetation, the result 
either of the growth of plants on the spot or of the drifting of them 
thitliei. 

The following analyses show the chemical constituents in some 
of the pimeipal varieties of coal — 



Caking Coal 

Splint Coal 

Cannel Coal 

Anthracite 

Carbon 

86*75 

79*58 

66*t 

91*44 

Hydiogen 

5 24 

5 50 

7*54 

3*46 

Oxygen ) 

6 61 

8*38 

10'84 

2 58 

hTitiogen ) 

1*13 

1*36 

0*21 

Earthy substances . 

1*40 

5*46 

13*82 

2*31 

Specific gravity 

128 

1*31 | 

1*27 

139 
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Diatom-eaith is a siliceous deposit formed chiefly of the fiu stubs 
of diatoms. It is laid down Loth m salt and m fiesh water Wide 
tiacts of it aie now being deposited on the bed of tlio South Pacific 
In Ynginia, United States, an extensive tiact occuis coveicd with 
diatom-eaith to a depth of 40 feet. It is used as a polishing oi 
tupoli powdei 

Oil shale ( Liandsehicfcr ) is shale containing such a piopoition of 
liydioeaibons as to be capable of yielding mineial oil oil slow distil- 
lation This substance occuis as onlmaiy shales do, in layeis oi 
beds, mteifttratiiied with other aqueous deposits, as m the Scottish 
coal-fields. It is in a geological sense tine shale, and owes its 
eeuliantyto the quantity of vegetable (or animal) mattei which has 
een pie»erved among its moiganic constituents It consists ot 
fissile argillaceous layeis, highly impiegnated with bituminous 
mattei, passing on one side into common shale, oil the othei into 
eannel orpanotcoal. The richer vaneties yield fiom 30 to 40 gallons 
of crude oil to the ton ot shale They may be distinguished fiom 
non-bitummous oi feebly bituminous shales (throughout the shale 
districts of Scotland) by the peeulianty that a thin, paling culls up 
m fiont of the knife, and shows a biown lustrous stieak Some ot 
the shales m the Lotlnans are ciowded with the valves of ostiacod 
crustaceans, besides scales, coipiolites, &c , of ganoid fishes ( Pahcon - 
iscus, Amblijjjta us, Megalichlh ys, &c ), and it is possible that tlio 
bituminous matter may m some cases have lesulted fiom annual 
organisms, though the abundance of plant lemams indicates that it 
is probably in most cases of vegetable ongm. Undei the name 
“pyioschists” Steriy Hunt classes the clays oi shales (of all geo- 
logical ages) which aie liydiocaibonaceous, and yield by distillation 
volatile hydiocaibons, inflammable gas, kc 

[cl ) Mods formed of Animal Remains. — These may be 
formed on land, as m bone caves, but most abundantly 
under water, as on the bottom of lakes and of tlie sea. 
They may be calcareous, siliceous, or phosphatic. 

Limestone — Besides the limestones resulting fiom the deposition 
of chemical piecipitates of caihonate of lime, them is another 
important senes denved fiom tlio lemams of oigamsms, eithei by 
giowtli on the spot, or by accumulation as mechanical sediment 
Limestone so oiigmatmg has often been so altered that it cannot 
always be distinguished from that which has been chemically pro- 
duced, especially when it has been exposed to the action of per- 
colating acidulated w-ater, for in that case a crystalline texture is 
giadually superinduced, by which the ougmal organic structures m 
the mass are wholly or in gieat pail obliterated. Limestone com- 
posed of the remains of living oigamsms fonns thin layeis and 
massive beds. In some instances, as m that of the English ancl 
Irish Mountain Limestone, it occm.s m masses several thousand 
feet thick, which extend for hundreds of squaie miles, and form the 
lock out of which pictuiesque valleys, goiges, lulls, and table-lands 
have been excavated. Limestone may he eithei of fresh water or of 
marine ongin Some of the moie common and important varieties 
may be heio enumerated . — 

Coi al-9 ock is limestone formed by the continuous growth of coial- 
building polyps. This substance affords an excellent lllusti ation 
of the way in which organic stiucturo may bo effaced from a 
limestone entirely formed fiom tlio remains of once living 
animals. Though the skeletons of the reef-building corals lcmam 
distinct on the upper surface, those of their piodocessors beneath 
them are giadually obliterated by the passage tlnough them 
of percolating water dissolving ancl redeposrtmg caihonate of 
lime. This same action may bo observed among the stalactites 
of a damp vault, m which, though the successive lings of growth 
are pieseived, a crystalline divergent struetuio is superinduced, 
winch traverses these rings fiom the conti e outward "We can 
thus understand how a mass of crystalline limestone may havo been 
produced fiom one formed out of organic lemams without the action 
of any subterranean heat, but merely by tlio permeation of water 
from the surface. Cnnoidal (Fnerimtc) Limestone is a lock com- 
posed m great part of joints of encrimtes, with Forammi fern, corals, 
and mollusks. It vanes m colour from white or pale grey, through 
shades of bluish-grey (sometimes yellow or brown, less commonly 
led) to a dark-giey or even black colour. It is abundant among 
Palaeozoic formations, being especially characteristic of the lower 
part of the Carboniferous system. Chalk as a lithological term is 
applied to a white soft rock, meagre to the touch, soiling tlio fingers, 
formed of a fine calcareous flour derived from the remains of Fora - 
mimfera , echmodeims, mollusks, and other marine oigamsms. It 
occurs m massive beds, and coveis a great part of the south-east 
and east of England. In Ireland and elsewhere it assumes a firmer 
grain and various colours, so as to pass into some of the numerous 
vaneties of compact white limestone. Shell-Marl , a soft white, 
earthy, or crumbly deposit, is formed m lakes and ponds by the accu- 
mulation of the remains of shells and Entomostraca on the bottom. 
"When such calcareous deposits become solid compact stone they arc 
known asfresh-water ( lacustrine ) limestone. These are generally of a 
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smooth tevtuie, and cithu. dull v.lulo oi p do oi.y, tlun fi.n huo 
onlv slightly conilionlal, iauly splintuy Ooze is a mud of oiyainc 
ongui iutind coveimq vast ait as oi tlictlooi ol the Atlantia and utlm 
Gue uis Sunn of it io cakau ous and lomnd n liully oi musth of tin. 
lunaiiis of Foi a mi ni/et a, pai tiuilaily of foinnof tlie gnuns ttlobiju - 
inn , liuiui this do posit lias been teimed foiainimleialoi gloLigoima 
ooze Sometimes it is mainly siliceous, consisting of tlie lemanis ol 
Ilmholai ol (Eadiolauan ooze j oi ol diatoms '.Diatom ooze) Tin. si de- 
posits aiefuithei 1 e felled to m the section ol this aitn.le ivlucli neats 
of tin geological aspects of the ocean Shtll-suinl is a sand com- 
posed in gieat measuie oi wholly of comminuted shells, found com- 
monly oil i loir shelving coast exposed topievalcnt on-shoie winds 
Tins deposit when tin own above the leach of the waves and often 
wetted by lain, oi by tneklmg lunnels of watei, is apt to become 
consolidated into amass, owing to tlie solution anil ledeposit of lime 
louinl the giams of shell 

Flint and Cha t aie siliceous locks (which, though not stnctly 
fiaginental, may be conveniently placed licie) found m nodules and 
layeis m limestones of many difleicnt geological ages Flint is a 
ihuk homy substance, bieakmg with a splmteiy to conchoidal 
fiactuie It is paitieulaily abundant m the chalk foimation C'lieit 
is an imptue flint, containing moie clay or lime with the silica 
These substances seem m some cases to have had a dneetly oigamc 
oiigm, having beenseeietedfiomsea-watei by the living oiganisms , 
m otliei eases, where for example we find a caleaicous shell, oi 
echinus, or coral, eonveited into silica, it would seem that tlie sub- 
stitution of silica for lime has been effected by a piocess of chemical 
pseudomoiphism either aftei oi dining the toimation of the lime- 
stone, 1 

(c ) Volcanic Fragmental Rods form an inteiesting group 
composed of the loose matenals ejected from volcanic vents 
In their typical condition they consist merely of consolidated 
volcanic debris, including bombs, sconce, ejected blocks, 
sand, lapilli, and dust. It is evident, however, that, when 
these materials were deposited in water, there would neces- 
sarily be a limit beyond which they would not extend, and 
where they would be mingled with and would insensibly 
pass into ordinaiy non-volcanic sediment. Hence we may 
expect to find transitional varieties between rocks formed 
directly from the results of volcanic explosion and ordinal y 
sedimentary deposits, Moieover, as these fragmental vol 
came masses usually consist almost wholly of the detritus' of 
different lavas, which have been blown into fragments m the 
volcanic chimneys, we may expect to find, on the other hand, 
a passage fiom them into locks derived fiom consolidated 
lava-beds by ordinary aqueous erosion (See pait iv.) 

Volcanic Conglomci ate is a roclc composed mainly oi wholly of 
lounded or subangular fiagments of any volcanic rocks m a paste 
derived chiefly oi wholly from the same matenals, usually exhibiting 
a stratified anangemont, and often found mteiealated between suc- 
cessive sheets of lava. In most cases conglomeiatcs of this kmd 
have been formed by the accumulation, of matenals ejected from vol- 
canic vents, occasionally, as justiomaiked, they may have lesnlted 
horn the aqueous erosion of previously solidified lavas, oi fiom a 
combination of both these processes There does not appear at 
piesent to be any satisfactory method of always determining the 
exact inode of foimation, except that well-rounded and smoothed 
stones will almost certainly indicate long-continued watei-aetion 
lathei than trituration m a volcanic vent 

The volcanic conglomerates may receive different names according 
to tlie nature of the component fragments * thus we have basalt-con- 
glomcratcs, where these fiagments aie wholly or mainly of basalt, 
trachyte- conglomci ates, porphyritc-conglomeratcs, phonolitc-conglo- 
merates, &c. 

Volcanic Breccia resembles volcanic conglomerates, except that 
the stones are angulai Tins angularity indicates an absence of 
aqueous erosion, and, under the circumstances in whieh it is found, 
usually points to volcanic explosions There is a great vaiiety of 
bieecias, as basalt-breccia, diabase-breccia, &c. 

Volcanic Agglomerate is the name given to a tumultuous assem- 
blage of blocks of all sizes up to masses several yards in dia- 
meter It is met with in the “necks” or pipes of old volcanic ori- 
fices The stones and paste are commonly of one or more volcanic 
rocks, such as basalt oi porphynte, hut they include also fragments 
of the suirouudmg rocks, whatever these may be, through which 
the volcanic orifice has been chilled. As a rule agglomerate is 
devoid of stratification ; but sometimes it includes portions which 
have a more or less distinct arrangement in beds of coarser and finer 
detritus, often placed on end or inclined m diffeient directions at 
high angles. 

1 Hull and Hardman on Chert, Trans, Roy. Dub, Soc,. new &er , 
vol. i. 71, 1878. 
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| Vohttnir Tuff ' — Thu gnitiil tom tu-iy l»> made in in«ludc all 
tin lmi ‘1 kinds oi voh ami ditiitiK, ranging on theum li.uul tliiuuidi 
coal gi aiclly depo-iitb into conglomuatc^, and on the utlin mlo 
exceedingly cumpait fine-gunud io<b, tunned ot the lined and 
mod impalpable land of volcanic dud Some tail's aie full ot 
nna elites oi impel fiit ioinis of uydallization dnivtil fiom the 
lava which lias blown into dust Otliei s aie foimed of small 

loundul or angulai giams of diffeient lavas with fiagments of 
vanous rocks, thi ongh which the volcanic tunnels Law licui dulled 
Minutely ctllulai giams, as if denied fiom tlie ebullition of vuy 
lluid glassy lava like palagomto, constitute much ot the tull m some 
of the volcanic necks ot Caibomfeious age m ecntial Scotland 
Some tufts, have consolidated under watei, otheis on diy land 
As a lule they aie distinctly diatified. Neai the oiigmal vents 
of eiuptaon they commonly present lapid alternations ot finei and 
coaisei detutus indicative of .successive phases of volt amc activity 

Tlie tuffs may he subdivided accoidmg to tlie natmo of the lava 
fiom tlie disintegration of which they have been fonnod Thus we 
have fehitc-tiLjjs, trachyte-tuffs, basalt-tuffs, pumice-tuffs, porphynte- 
tuffs, palugo adc-tuff”, Some vane ties have leeeivcd special names 
Tiass (DucLstchi, Tuff stein) is a compact yellow punueeous tuft 
winch has filled up some of the valleys of the Eifel legion and is 
hugely quamed as an hydiauhc moitar Pepc? xno is an Italian tuff 
of late geological date, full of sepaiate ciystals of augite and otliei 
mmeials 

PART III —DYNAMICAL GEOLOGY. 

Under this section is included the investigation of those 
piocesses of change which aie at piesent in progiess upon 
the earth, whereby modifications aie made on the structure 
and composition of the ciust, on the lelations between the 
interior and the surface, as shown by volcanoes, earthquakes, 
and other terrestrial disturbances, on the distribution of 
oceans and continents, on the outlines of the land, on the 
form and depth of the sea-bottom, on climate, and on the 
races of plants and animals by which the earth is tenanted. 
It brings before us, in short, the whole range of activities 
which it is the province of geology to study, and leads us 
to precise notions regarding then i elutions to each other, 
and the results which they achieve. A knowledge of this 
branch of the subject is thus the essential groundwork of a 
tiue and fruitful acquaintance with the principles of geology, 
seeing that it necessitates a study of the present older of 
nature, and thus provides a key for the interpretation of 
the past. 

The whole range of operations included within the scope 
of inquiry in this branch of the science may be regarded as 
a vast cycle of change, into which we may break at any 
point, and round which we may travel, only to find our- 
selves brought back to our starting-point. It is a matter 
of comparatively small moment at what part of the cycle 
we begin our inquiries. We shall always find that the 
changes we see m action have resulted from some that 
preceded, and give place to others which follow them. 

At an early time in the earth’s history, anterior to any of 
the periods of which a record remains in. the visible rocks, 
the chief sources of geological action probably lay within 
the earth itself. The planet still retained a great store of 
its initial heat, and m all likelihood was the theatre of 
great chemical changes, giving rise, perhaps, to manifesta- 
tions of volcanic energy somewhat like those which have so 
marvellously roughened the surface of the moon. As the 
outer layers of the globe cooled, and the disturbances due 
to internal heat and chemical action became less marked, 
the influence of the sun, which must always have operated, 
would then stand out more clearly, giving rise to that wide 
circle of superficial changes wherein, variations of tempera- 
ture and the circulation of air and water over the surface 
of the earth come into play. 

In the pursuit of his inquiries into the past history and 
into the present regime of the earth, the geologist must 
needs keep his mind ever open to the reception of evidence 
for kinds and especially for degrees of action which he had 
not before imagined. Human experience has been too short 
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to allow him to assume that all the causes and modes of geo- 
logical change have beeu definitively ascei tamed. On the 
earth itself there may remain for futuie discovery evidence 
of former operations by heat, magnetism, chemical change, 
or otherwise, which may explain many of the phenomena 
with which geology has to deal. Of the influences, so 
many and profound, which the sun exerts upon our planet, 
we can as yet only dimly peiceive a little. Nor can we tell 
what other cosmical influences may have lent their aid in 
the evolution of geological changes 

In the present state of our knowledge, all the geological 
energy upon and withm the earth must ultimately he traced 
hack to our paient sun. There is, however, a certain pro- 
priety and convenience m distinguishing between that pait 
of it which is due to the suivival of some of the original 
energy of the planet, and that part which arises from the 
present supply of energy received day by day from the sun 
In the former case we have to deal with the interior of the 
earth and its reaction upon the surface , in the latter we 
deal with the surface of the earth, and to some extent with 
its reaction on the interior. This distinction allows of a 
broad treatment of the subject under two divisions • — 

I. Ilypogene or Plutonic Action — the changes within the 
earth caused by original internal heat and by chemical 
action. 

II Epigene or Surface Action — the changes produced on 
the superficial parts of the earth, chiefly by the circulation 
of air and water set in motion by the sun’s heat. 

DIVISION I — EYPOGENE ACTION. 

An Inquiry into the Geological Changes in Pi ogress 
beneath the Surface of the Earth. 

In the discussion of this branch of the subject we must 
carry in our minds the conception of a globe still intensely 
hot in its interior, ladiatmg heat into space, and conse- 
quently contracting m bulk. Portions of molten rocks from 
inside are from time to time poured out at the surface. 
Sudden shocks are generated by which destructive earth- 
quakes are propagated to and along the surface Wide 
geographical areas are pushed up or allowed to sink down 
In the midst of these movements very remarkable changes 
are produced upon the rocks of the crust; they are shat- 
tered, fractured, squeezed, crumpled, rendered crystalline, 
and even fused. 

Section I.— -Volcanoes and Volcanic Action. 

The term volcanic action (vulcanism or vulcanicity) 
embraces all the phenomena connected with the expulsion 
of heated materials from the interior of the earth to the 
surface. Among these phenomena there are some of an 
evanescent character, while others leave permanent proofs 
of their existence. It is naturally to the latter that the 
geologist gives the chief attention, for it is by their means 
that he can trace the former phases of volcanic activity in 
regions where, for many ages, there have been no volcanic 
eruptions. In the operations of existing volcanoes he can 
observe only the superficial manifestations of volcanic action. 
Bat, examining the rocks of the earth’s must, he discovers 
that m the lapse of ages, anud the many terrestrial revolu- 
tions which geology reveals, the very roots of former 
volcanoes have been laid hare, displaying subterranean 
phases of vulcanism which could nob be studied in any 
modern volcano. Hence an acquaintance only with active 
volcanoes will not give us a complete knowledge of volcanic 
action. It must be supplemented and enlarged by an 
investigation of the traces of former volcanoes preserved m 
the crust of the earth. 

The openings by which the heated materials from the 
interior reach the surface include volcanoes (with their 
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accompanying orifices), hot-springs, and gas-spungs. A 
volcano may he defined as a conical eminence, composed 
wholly or mainly of materials which have been ejected from 
below, and which have accumulated at the surface round 
the vent of eruption. As a rule it presents at its summit 
a cup-shaped cavity termed the crater, at the bottom of 
which is the top of the main funnel or pipe wheieby the 
communication is maintained with the heated interior. A 
volcano, when of small size, may consist merely of one 
diminutive cone , when of the largest dimensions, it forms 
a huge mountain, with many subsidiary cones and many 
lateral fissures or pipes, from which the heated volcanic 
pioducts are given out, 

Yoleanoes may break through any kind of geological 
formation. In Auvergne, m the Miocene period, they burst 
| through the grauitic and gneissose plateau of central 
France In Lower Old Red Sandstone times they pierced 
contorted Silurian rocks in ceutial Scotland. In late 
Tertiary and post-Tertiary ages they found their way through 
soft marine strata, and formed the huge piles of Etna, 
Somma, and Vesuvius. On the banks of the Rhine, at 
Bonn and elsewhere, they have penetrated some of the 
older alluvia of that river. In many instances, also, newer 
volcanoes have appeared on the sites of older ones, In 
Scotland the Carbomfei ous volcanoes have nsen on the sites 
of those of the Old Red Sandstone, those of the Permian 
period have bioken out among the earlier Carboniferous 
eruptions, while the Miocene lavas have been injected into 
all these oldei volcanic masses. Again, the newer pugs 
of Auvergne weie sometimes erupted through much older 
and already greatly denuded basalt-streams Somma and 
Vesuvius have aiisen out of the great Neapolitan plain of 
marine tuff. In central Italy, also, newer cones have been 
thrown up upon the great Roman plain of more ancient 
volcanic debus. 

It is usual to class volcanoes as active, dormant, and 
extinct. This arrangement, however, often presents con- 
siderable difficulty in its application. An active volcano 
cannot of couise be mistaken, for even when not in actual 
eruption it shows, by its abundant evolution of steam and 
hob vapours, that it might break out into activity at any 
moment. But it is m many cases impossible to decide 
whether a volcano should he called extinct or only dormant. 
The volcanoes of Siluiian age m Wales, of Carboniferous ago 
in Ireland, of Permian age in the Hartz, of Miocene age in 
the Hebrides, are certainly all extinct. But the Miocene 
volcanoes of Iceland are still represented theie by Skaptar- 
Jokull, Hecla, and their neighbours. Somma, in the first 
century of the Christian era, would have been naturally 
regarded as an extinct volcano. Its fires had never been 
known to have been kindled within human tradition , its 
vast crater was a wilderness of wild vines and brushwood, 
haunted, no doubt, by wolf and wild-boar. Yet in a few 
days, in the autumn of the year T9 the half of the crater 
walls was blown out by a terrific series of explosions, the 
present Vesuvius was then formed within the limits of the 
earlier crater, and since that time volcanic action has been 
intermittently exhibited up to the present day. Sonic of 
the intervals of quietude, however, have been so consider- 
able that the mountain might then again have been claimed 
as an extinct volcano. Thus, m the 131 years between 
1500 and 1631, so completely had eruptions ceased that the 
crater had once more become choked with copsewood. A 
few pools and springs of very salt and hot water remained 
as memorials of the former condition of the mountain. But 
this period of quiescence closed with the eruption of 1631, 
— the most powerful of all the known explosions of Vesu- 
vius, except the great one of 7 9. 

In the island of Ischia, Mont Epomeo was last in eruption 
in the year 1302, its previous outburst having taken place, 
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it is believed, about 17 centuries before that date. From 
the craters of the Eifel, Auvergne, the Yivarais, and central 
Italy, though many of them look as if they had only re- 
cently been formed, no eruption has been known to come 
during the times of human history or tradition From 
these examples it is clear that no real distinction can be 
drawn between dormant and extinct volcanoes. Also, from 
the fact above mentioned, that volcanoes have often 
appeared on areas occupied by those of previous geolo- 
gical periods, it is equally evident that volcanic action is 
apt to show itself again and again even at vast intervals 
within the same regions and over the same sites. 

§ 1. Volcanic Products 

The materials erupted from volcanic vents may be classed 
as (1) gases and vapours, (2) lavas, (3) fragmentary sub- 
stances. A brief summary under each of these heads may 
be given here ; the mode and order of appearance of the 
several products will be stated in § 2. 

1 Gases and Vapours , — These play an important part 
in volcanic activity ; they show themselves m the earliest 
stages of a volcano’s history, and continue to appear 
for centuries after all the other evidences of subteiranean 
action have ceased to be manifested. By much the most 
abundant of them all is steam . It has been estimated to form 
•j^k-ths of the whole cloud which hangs over an active 
volcano In great eruptions it rises in prodigious quantities, 
and is rapidly condensed into a heavy rainfall. M. 
Fouqud calculated that during 100 days Etna had ejected 
vapour enough to form, if condensed, 2,100,000 cubic 
metres of water But even from volcanoes which, like the 
Solfatara near Naples, have been dormant for many cen- 
turies it sometimes still rises without intermission and m 
considerable volume. Jets of vapour rush out from clefts 
in the sides and bottom of a crater with a noise like 
that made by the steam blown off by a locomotive. 
The numbei of these funnels is often so large, and the 
amount of vapour so abundant, that only now and then, 
when the wind blows the dense cloud aside, can a momen- 
tary glimpse be had of a part of the bottom of the crater , 
while at the same time the rush and roar of the escaping 
steam remind one of the dm of some vast factory. Aqueous 
vapour rises likewise from rents on the outside of the 
volcanic cone. It issues so copiously from the molten lava 
which pours down the slopes of the cone that the stream 
of rock is almost concealed from view by the cloud, and it 
continues to escape from fissures of the lava, far below the 
point from which the molten matter proceeded, for a long 
time after the rock has solidified and come to rest. So 
saturated, as it were, are many crystalline lavas with the 
vapour of water that Mr Scrope even suggested that they 
derive their mobility from this cause. 

Probably m no case is the steam mere pure vapour of 
water. It is associated with other vapours and gases dis- 
engaged from the potent chemical laboratory underneath. 
Of these probably the most abundant is sulphuretted- 
hydrogen, readily traceable by its characteristic odour, Its 
liability to decomposition leads to the deposition of a yellow 
crust of sulphur about the orifices from which it rises; 
perhaps, also, in great part to the alteration of this gas 
must we attribute the sidphuric acid so frequently observed 
at volcanic vents. Another gas especially abundant at 
Vesuvius, but not detected in all volcanoes, is hydrochloric 
acid, which comes away with the steam, and gives it its 
pungent suffocating fumes. Carbonic acid appears in 
most volcanoes, partly as one of their usual products, but 
chiefly given off during the feebler conditions of activity 
and in the last stages of vulcanism. After an erup- 
tion of Vesuvius this gas has sometimes been discharged 
so copiously that hundreds of hares, pheasants, and part- 


ridges have been suffocated by it In the ancient volcanic 
regions of the Eifel and Auvergne, it still rises in pro- 
digious quantities. Bischof estimates that the quantity of 
carbonic acid evolved m the Brohl Thai amounts to fi\e 
millions of cubic feet, or 300 tons of gas m one day. 
Nitrogen , derived doubtless from the decomposition of 
atmosphenc air dissolved in tlie water wlncb peuetiates 
into the volcanic foci, has been fiequently detected among 
the gaseous emanations 

With these gases and vapours are associated many sub- 
stances which, sublimed by the volcanic heat, appear as 
deposits along crevices and surfaces wherein they reach 
the air and are cooled Besides sulphur, which has been 
already mentioned, there are several chlorides (particulatly 
that of sodium, and less abundantly those of iron, copper, 
and lead), sal-ammoniac, specular iron, oxide of copper 
(tenonte), boLacic acid, and other substances. Sodium 
chloride sometimes appears so abundantly that wide spaces 
of a volcanic cone, as well as of the newly erupted lava, 
are crusted with salt, which can even be piofitably removed 
by the inhabitants of the district. Considerable quantities 
of these chlorides may thus be buried between successive 
sheets of lava, and in long subsequent times may give rise 
to mineral springs, as has been suggested with reference to 
the saline waters which issue from volcanic rocks of Old Pied 
Sandstone and Carboniferous age in Scotland. The lrou- 
chlonde forms a bright yellow and leddish crust on the 
crater walls, as well as on loose stones on the slopes of the 
cone. Specular iron forms abundantly as thin lamellse in 
the fissures of Vesuvian lavas. Tenonte may be seen at 
the edge of the crater of Vesuvius, condensing into fine 
filaments which are blown away by the wind. An order 
of succession has been observed to take place in the ap- 
pearance of the different volcanic gaseous discharges 

In connexion with the aqueous vapour of volcanoes, 
reference may be made here to the abundant discharges 
of water which accompany volcanic explosions. Three 
sources of this water may be assigned : — (1) from the melting 
of snow by a rapid accession of temperatuie previous to 
or during an eruption,— tins takes place fiom time to time 
on Etna, and still more markedly in Iceland and among the 
suowy ranges of the Andes; (2) from the condensation 
of the vast clouds of steam which are discharged during an 
eiuption, — this undoubtedly is the chief source of the 
destructive torrents so frequently observed to form part of 
the phenomena cf a great volcanic explosion ; and (3) from 
the disruption of reservoirs of water filling subterranean 
cavities, or of lakes occupying crater-basins, — this has 
several times been observed among the South American 
volcanoes, where immense quantities of dead fish, which 
inhabited the water, have been swept down with the escap- 
ing torrents. The volcano of Agua, in Guatemala, has 
never been known to discharge anything but water. In 
the large crater of Idjen, one of the volcanoes of Java, lay 
a hot steaming lake of acid water. In the beginning of the 
year 1817 an eruption took place, by which the water was 
discharged with frightful destruction down the slopes of the 
mountain. After the explosion the basm filled again with 
water, hut its temperature was no longer high. 

In many cases the water rapidly collects volcanic dust as 
it rushes down, and soon becomes a pasty mud, or it issues 
at first in this condition from the volcanic reservoirs, from 
which, after violent detonations, it is discharged. Hence 
arise what are termed mud-lavas or aqueous lavas, which 
in many respects behave like true igneous lavas. This mud 
eventually consolidates into one of the numerous forms of 
tuff, — a rock which, as has been already stated (p. 239), varies 
greatly in the amount of its coherence, in its composition, 
and m its internal arrangement. Obviously, unless where 
subsequently altered, it can possess none of the crystalline 
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structure of true lavas As a rule it "betrays its aqueous 
origin by moie or less distinct evidence of stratification, by 
the multifarious pebbles, stones, blocks of rock, tree-trunks, 
branches, shells, bones, skeletons, which it has swept along 
m its course and preserved within its mass Sections of 
this compacted tuff may be seeu at Herculaneum. The 
trass of the Brohl Thai and other valleys in the Eifel district, 
referred to on p 239, is another example of an ancient 
volcanic mud 

2. X" rtf so— The term lava is applied generally to all 

the molten locks which flow out from volcanoes 1 The 
behaviour of the lava as it issues and flows down the 
volcanic cones will be descubed m the next sub-section. It 
« ill be sufficient to refer here to some of the leading pecu- 
liarities of the lavas viewed as volcanic products. (1.) 
Their specific gravity ranges between 2 37 and 3 22, (2.) 

The heavier varieties contain much magnetic or titam- 
ferous iron, with augite and olivine, their composition 
being basic, and their proportion of silica averaging about 
ij or 50 per cant In this group come the basalts, dolerites, 
nepbelme-lavas, and lencite-lavas. The lighter varieties 
contain commonly a minor proportion of metallic bases, but 
are rich, iu silica, their percentage of that acid ranging 
between 60 and 80 They are thus not basic but acid 
rocks. Among their more important species, trachyte, 
rhyolite, obsidian, pitchstone, and pumice may be enu- 
merated. (3 ) They differ much in texture. (a) Some 
are entirely crystalline, consisting of nothing but an 
interlaced mass of crystals and crystalline particles, as 
in some dolenfces. (5) Some show more or less _ of a 
half-glassy or stony matrix, in which the constituent 
crystals aie imbedded; this is the most common arrange- 
ment. (c) Othei3 are entirely vitreous, such crystals or 
crystalline particles as occur in them being quite subordi- 
nate, and, so to speak, accidental enclosures iu the main 
glassy mas 3 . Obsidian or volcanic glass is the type of this 
group, (cl) They further differ iu the extent to which their 
mass has been affected by the interstitial steam at the time 
of their eruption. Some show no outward signs of^any 
influence from that cause ; in others, however, the expansion 
of the imprisoned steam has been such as to expand the 
stdl molten stone into an open cellular texture, somewhat 
like that of open ill-baked bread. Such a vesicular arrange- 
ment very commonly appears on the upper surface of a lava 
current, (4.) They vary greatly m colour and general 
external aspect. The heavy basic lavas are usually dark- 
grey, or almost black, though, on exposure to the weather, 
they usually acquire a brown tint from the oxidation and 
hydration of their iron. Their surface is commonly rough 
and rugged, until it has been sufficiently decomposed by the 
atmosphere to crumble into excellent soil which, under 
favourable circumstances, supports a luxuriant vegetation. 
The less dense lavas, such as phonolites and trachytes, are 
frequently paler in colour, sometimes pale yellow or buff, 
and decompose into light soils ; but the obsidians present 
rugged black sheets of rock roughened with ridges and 
heaps of froth-hke pumice. 

3. Fragmentary Materials. — Under this title we include 
all the substances whieh, driven up into the air by volcanic 
explosions, fall in solid form to the ground — the dust, 
ashes, sand, cinders, and blocks of every kmd which are 
projected from a volcanic orifice. These materials must 
obviously differ greatly in composition, texture, and appear- 
ance, even during^a single eruption, and still more in suc- 
cessive explosions of the same volcano. For the sake of 
convenience separate names are applied to some of the more 

1 “ Alles ist lava was ini Vulkane fliesst und durch seine I'liissigkeit 
neue Lagerstatter emninimt ” is Leopold Von Bitches comprehensive 
definition. 
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distinct varieties. Of these the more impoifcant aie the 
following (1.) Ashes and Sand.— In many eruptions vast 
quantities of an exceedingly fine light grey powclcr are 
ejected. As this substance greatly resembles what is left 
aitor a piece of wood or coal is burnt m an open fire, it has 
been popularly termed ash, and this name has been adopted 
by geologists. If, however, by the word ash the result of 
combustion is implied, its employment to denote any pro- 
duct of volcanic action must be regretted as apt to convey 
a "wrong impression. The fine ashlike dust ejected by a 
volcano is merely lava in an extremely fine state of com- 
minution. So minute are the particles that they find 
their way readily through the finest chinks of a closed room, 
and settle down upon floor and furniture as ordmaiy dust 
does when a house is shut up for a shoit time. From this 
finest form of material gradations may be traced through 
what is termed volcanic sand into the coarse vaueties of 
ejected matter In composition the ash and sand vary 
necessarily with the nature of the lava from which they aie 
derived. (2.) "When the fragments range from the size of 
a pea to that of a walnut they are called lapilli. These are 
pieces of lava, round, subangular, or angular m shape, and 
having the same indefinite range of composition as the finer 
dust, ° As a rule, the coarse fragments fall nearest the focus 
of eruption. Sometimes they are solid fragments of lava, 
but more usually they have a cellular texture, while some- 
times they are so light and porous as to float leadily on 
water, and, when ejected near the sea, to cover its siu face 
over a large area. (3 ) Volcanic Blochs are large pieces of 
stone, often angular in shape. In some cases they appear 
to be fragments loosened from already solidified rocks m 
the chimney of the volcano. Hence we find among them 
pieces of older tuffs, and of Javas recognizably belonging to 
early eruptions. But in other and numeious instances they 
are not volcanic rocks at all, but belong to earlier formar 
tions through which the volcanic chimney lias been drilled. 
Blocks of a coarsely crystalline granitoid lava have been par- 
ticularly observed both on Etna and V esuvius. In the yeai 
1870 a mass of that kind weighing several tons was to be 
seen lying at the foot of "Vesuvius, wzthm the entrance to 
the Atrio^del Cavallo. Similar blocks occur among the Car- 
boniferous volcanic pipes of central Scotland Iu the oldei 
tuffs of Somma, blocks of altered limestone form the chief 
repositories of the Vesuvian minerals, (4.) Volcanic Bombs 
and Slags. — These have originally formed portions of the 
column of lava ascending the pipe of the volcano, and have 
been detached and hurled into the air by the successive 
explosions of steam. In the case of a bomb, we have a 
round, elliptical, or pear-shaped and often discoidal mass of 
lava, from a few inches to several feet in diameter. 
Sometimes it is tolerably solid throughout, more usually 
vesicular. Not unfrequently it consists of a bollow interior, 
with a shell which is vesicular towards the centre and 
becomes more close-grained towards the outsiclo There 
can he no doubt that, when torn by eructations of steam 
from the surface of the boiling lava, the material of 
these bombs was in as thoroughly molten a condition 
as the rest of the mass. From the rotatory motion 
imparted by its ejection, it took a circular form, and 
in proportion to its rapidity of rotation and fluidity 
would be the amount of its “ flattening at the polos.’ 3 The 
centrifugal force within would allow the expansion of the 
interstitial vapour, while the outer surface would rapidly 
cool and solidify ; hence the solid crust, and the porous or 
even cavernous interior. Such bombs, varying from the 
size of an apple to that of a man’s body, were found by Mr 
Darwin abundantly strewed over the ground in the island 
of Ascension. 2 They have been found likewise in the tuff of 

3 Geological Observations an Volcanic Islands, 2d edit , p. 42. 
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Lover Carboniferous date at Dunbar, in Scotland When 
the ejected fragment of lava has a rough irregular form, 
and a porous structure like the clinker of an iron-furnace, 
it is known as a slag. 

The fragmentary materials erupted by a volcano and 
deposited around it acquire by degrees more or less con- 
solidation, partly from the mere pressure of the higher upon 
the lover strata, partly from the influence of infiltrating 
water It has been already stated (part 11., p. 239) that 
different names are applied to the rocks thus formed. 
The coarse, tumultuous, unstratified accumulation of vol- 
canic debris within a crater or funnel is called agglomerate 
When the debris, though stdl coarse, is more rounded, 
and is arranged in a stratified form, it is a volcanic con- 
glomerate. The finer-grained varieties, formed of dust 
and lapilli, are included in the general designation of tuffs. 
These are usually pale-yellowish, greyish, or brownish, some- 
times black rocks, granular, porous, and often incoherent in 
texture. Organic remains sometimes occur in tuff. Where 
the volcanic debris has accumulated over the flo.or of a lake, 
or of the sea, the entombing and preserving of shells and 
other organic objects must continually take place. But even 
in the tuff's of a volcanic cone traces of animals and plants 
may be preserved. Professor Guiscardi of Naples has found 
about 100 species of marine shells of living species in the 
old tuffs of Vesuvius. Marine shells have been picked up 
within the crater of Monte Nuovo, and have been frequently 
observed in the old or marine tuff of that district. The 
showers of ash which fall on the outer slopes of a volcano, 
or the sheets of mud which sometimes are spread out there, 
cover over and often preserve the land-shells, insects, and 
vegetation living on the area at the time. The older tuffs 
of Vesuvius havo yielded many remains of the shrubs and 
trees which at successive periods have clothed the flanks 
of the mountain, 

§ 2 Volcanic Action 

We have now to consider the circumstances under which 
the various solid, liquid, and gaseous products of a volcano 
are emitted. Volcanic action may be either constant or 
periodic. Stromboli, in the Mediterranean, so far as we 
know, has been uninterruptedly emitting hot stones, steam, 
and lava, from the earliest period of history. Among the 
Moluccas the volcano Sioa, and m the Friendly Islands 
that of Tofua, have never ceased to be in eruption since 
their first discovery The lofty cone of Sangay, among the 
Andes of Quito, is always giving off hot vapours j Cotopaxi, 
too, is ever constantly active. But, though examples of 
unceasing action may thus be cited from widely different 
quarters of the globe, they are nevertheless exceptional. 
The general rule is that a volcano breaks out from time to 
time with greater or less fury, and after longer or shorter 
intervals of quiescence. 

To what particular cause or series of causes any special 
eruption may be due is a question to which at present no 
definite answer can be given. An attempt has been made 
to show that the explosions of a volcano are to some extent 
regulated by the conditions of atmospheric pressure over 
the area at the time. In the case of a volcanic funnel like 
Stromboli, where, as Mr Scrope pointed out, the expansive 
subterranean force within, and the repressive effect of 
atmospheric pressure without, just balance each other, any 
serious disturbance of that pressure might be expected to 
make itself evident by a change in the condition of the 
volcano. Accordingly, it has long been remarked by the 
fishermen of the Lipari Islands that in stormy weather 
there is at Stromboli a more copious discharge of steam and 
stones than in fine weather. They make use of the cone as 
a weather-glass, the increase of its activity indicating a 
falling, and the diminution a rising barometer. In like 
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manner Etna, according to S von Waltershausen, h most 
active in the winter months. When we remember tlie con- 
nexion now indubitably established between a more copious 
discharge of fire-damp m mines and a lowering of atmo- 
spheric pressure, we may he prepared to find a similar influ- 
ence affecting the escape of vapouis from the upper surface of 
the lava column of a volcano ; for it must not be foigotlen 
that it is not so much to the lava itself as to the expansive 
vapours accompanying it that the manifestations of volcanic 
activity are due. Among the Vesuvian eruptions since the 
middle of the 17th century, the number which took place in 
winter and spring was to that of those which broke out m 
summer and autumn as 7 to 4, But there may be other 
causes besides atmospheric pressure concerned in these 
differences, the preponderance of lain during the winter 
and spring may be one of these. At present we must wait 
for further data. 

Kluge has sought to trace a connexion between the years 
of maximum and minimum sun-spots and those of greatest 
and feeblest volcanic activity, and has constiueted lists to 
show that years which have been specially characterized by 
terrestrial eruptions have coincided with those marked by 
few sun-spots and diminished magnetic disturbance. 1 Such 
a connexion cannot be regarded as having yet been satis- 
factorily established. Again, the same author has called 
attention to the frequency and vigour of volcanic explosions 
about the middle of August, at or near the time of the 
yearly meteoric shower. But in this case, likewise, the 
cited examples can hardly yet be looked upon as more 
than coincidences. 

The case of Kilauea, in Hawaii, seems to show a regular 
system of eruptive periods. Dana has pointed out that 
outbreaks of lava hare taken place from that volcano at 
intervals of from eight to nine years, this being the time 
l equired to fill the crater up to the point of outbreak, or 
to a depth of 400 or 500 feet. But the great eruption of 
1868 did not occur until after an interval of 18 years. The 
same author suggests that the missing eruption may hare 
been submarine. 

The approach of an eruption is not always indicated by any 
premonitory symptoms, for many tremendous explosions are 
recorded to have taken place in different parts of the world 
without any perceptible warning. Much in this respect 
would appear to depend upon the condition of liquidity of 
the lava, and the amount of resistance offered by it to the 
passage of the escaping vapours through its mass. In 
Hawaii, where the lavas are remarkably liquid, vast out- 
pourings of lava have taken place quietly without earth- 
quakes during the present century. But even there the 
great eruption of 1868 was accompanied by tremendous 
earthquakes. 

The eruptions of Vesuvius are often preceded by a failure 
or diminution of the wells and springs in the district. But 
more frequent indications of an approaching outburst are 
conveyed by sympathetic movements of the ground beneath. 
Rumblings and groanings from a subterranean source are 
heard ; slight tremors succeed, increasing in frequency and 
violence till they become distmct earthquake shocks. The 
vapours from the crater rise more abundantly into the air. 
All this time the lava column in the pipe or funnel of the 
volcano has been slowly ascending, forced upward and kept 
in perpetual agitation by the passage of the elastic vapours 
through its mass. If a long previous interval of quiescence 
has elapsed, there may be much solidified lava towards the 
top of the vent which will restrain the ascent of the still 
molten portion underneath. A vast pressure is thus 
exercised on the sides of the cone. Should these he too 
weak to resist, they will open in one or more rents, and the 



Ueber Synchromsmis tmd Antagoft,ismitt, p, 72. 
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liquid lava will issue from tlie outer slope of tlie mountaiu , 
or the energies of tlie volcano will be directed towards 
clearing the obstruction in the chief throat, until, with 
tiemendous explosions, and the rise of a vast cloud of dust 
aul fragments, the bottom and sides of the crater aie finally 
blown out, and the top of the cone disappears. The lava 
may now escape from the lowest part of the lip of the 
crater, while, at the same time, immense numbem of red-hot 
bombs, sconce, and stones are shot up into the air, most of 
them falling back into the crater, but many descending 
upon the outei slopes of the cone, and some even upon the 
countiy beyond the base of the mountain. The lava rushes 
down at first like one or more rivers of melted iron, but, as 
it cools, its rate of motion lessens. Clouds of steam rise 
from its surface, as well as from the central crater Indeed, 
eveiy successive paroxysmal convulsion of the mountain is 
marked, even at a distance, by the rise of huge ball-like 
-wreaths or clouds of steam, mixed with dust and stones, 
forming a vast column which towers sometimes a couple of 
males above the summit of the cone. By degrees these 
dimmish m frequency and intensity The lava ceases to 
flow, the showers of stones and du&t dwindle down, and 
after a time, which may vary from hours to days or months, 
even in the legme of the same mountain, the volcano be- 
comes once more tranquil. 

Let us now consider some of the aspects of this action 
which have more particular geological interest from the 
permanent changes with which they are connected, or from 
the way in which they enable us to detect and realize con- 
ditions of volcanic energy in former periods. 

Fmiues . — During the convulsions which culminate in 
the formation of a volcano, as well as in the subsequent 
progress of the mountain so formed, the ground at and 
around the focus of action is liable to be rent open by 
fissures These tend to diverge from the focus; but around 
the vent where the rocks have been most exposed to con- 
cussion the fissures sometimes intersect each other m all 
directions. In the great eruption of Etna, m the year 1669, 
a series of six parallel fissures opened on the side of the 
mountain. One of these, with a breadth of two yards, ran 
for a distance of 12 miles, m a somewhat winding course, to 
within a mile of the top of the cone. Similar fissures, but 
on a smaller scale, have often been observed on Vesuvius, 
and they are recorded from many other volcanoes. 

Two obvious causes may be assigned for the production 
of fissures : — (1) the enormous expansive force of the im- 
prisoned vapours acting upon the walls of the funnel and 
convulsing the cone by successive explosions ; and (2) the 
hydrostatic pressure of the lava-column m the funnel, 
amounting to about 125 3) per square inch, or 8 tons on 
the square foot, for each 100 feet of depth Both of these 
causes may act simultaneously. 

Into the rents thus formed the molten lava naturally 
finds its way. It is indeed forced into them, and solidifies 
there like iron in a mould. The duffs of many an old 
crater show how marvellously they have been injected by 
such veins or dykes of lava. Those of Somma, and the Val 
del Bue on Etna, have long been known. The dykes 
project now from the softer tuffs like great walls of masonry. 
Such wedges of solid rock driven into the cone must 
widen its dimensions, and at the same time from their 
length and ramifications must bind the substance of the 
cone together, and thus strengthen it against the effects 
of future convulsions. “We can understand, therefore, how 
there should be for a time an alternation in the character 
of the eruptions of a volcano, depending in great measure 
upon the relation between the height of the cone on the 
one hand and the strength of its sides on the other. When 
the sides have been well braced together by interlacing dykes, 
and further thickened by the spread of volcanic materials 


all over their slopes, they may resist the effects of explosion 
and of the pressure of the ascending lava-coiumn. In this 
case the volcano may find relief only from its summit, and 
if the lava flows forth it will do so from the top of the cone. 
As the cone increases in elevation, however, the pressuie 
from within upon its sides augments. Eventually egiess 
is once more established on the flanks by means of fissures, 
and a new series of lava-streams is poured out over the 
lower slopes. 

Though lava very commonly issues from the lateral 
fissures on a volcanic cone, it may sometimes approach the 
surface without actually flowing out. The great fissui e on 
Etna in 1669, for example, was visible even fiom a distance 
by the long line of vivid light which rose from the incan- 
descent lava within. Again, it frequently happens that 
minor volcanic cones are thrown up on the line of a fissuie. 
This may arise either from the congelation of tlie lava louncl 
the point of emission, oi from the accumulation of ejected 
scoriae round the fissure-vent. Of the formei stiuctuie 
examples occur m Hawaii, where the lava is lemarkably 
liquid, and rapidly haidens into tears or drops, like wax 
down the sides of a candle. Wheie in viscid lavas the 
steam tears off and throws up many scoriae and bombs, a 
cone of such loose materials will naturally foim round the 
orifice by which the lava escapes from the flank of the 
mountain. 

Explosions . — Although volcanic materials may be erupted 
to a laige extent without the appearance of visible fissures, 
they cannot in such cases reach the surface without some 
explosive action, and the consequent displacement and 
removal of previously existing rock. Vents are thus blown 
out of the solid ciust, the volcanic energy being, as it 
were, concentrated on a given point, which we may suppose 
must usually be the weakest in the structuie ot that 
part of the crust. The operation has often been observed 
m volcanoes aheady formed, and has even been witnessed 
on ground previously unoccupied by a volcanic vent Tlie 
history of the cone of Vesuvius brings before us a long 
series of such explosions, beginning with that of 79 — the 
greatest which has occurred within tlie times of human 
history — and coming down to the present clay. Even now, 
in spite of all the lava and ashes poured out dui mg the last 
eighteen centuries, it is easy to see how stupendous must have 
been that earliest explosion, by which the southern half of 
the ancient crater was blown out. At eveL-y successive 
important eruption, a similar hut minor operation takes 
place within the present cone. The hardened cake of lava 
forming the floor is hurst open, and with it there usually 
disappears much of the upper part of the .cone, and some- 
times, as m 1872, a laige segment of the crater-wall. In 
the year 1538 a new volcano, Monte Nuovo, was formed in 
24 hours on the margin of the Bay of Naples. A cavity 
was drilled by successive explosions, and such quantities of 
stones, scoriae, and ashes were thrown out from it as to form 
a hill 440 English feet above the sea-level, and more than a 
mile and a half in ciicumference. Most of the fragments 
now to be seen on the slopes of the cone and inside its 
beautifully perfect crater are of various volcanic rocks, 
many of them being black scoriae ; but pieces of Homan 
pottery, together with fragments of the older underlying 
tuff, and some marine shells, have been obtained; and these 
doubtless formed part of the soil and subsoil dislocated and 
ejected during the explosions. 

It is nob necessary, and it does not always happen, that 
any actual solid or liquid volcanic rock is ejected even 
when explosions of considerable violence take place, whereby 
the rocks through which the funnel rises are much shattered. 
Thus among the cones of the extinct volcanic tract of the 
Eifel, some occur consisting entirely, or nearly so, of com- 
minuted debris of the Devonian greywacke and slate which 
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form tlie prevailing rocks tliere, and through which the 
various volcanic vents have been opened. Evidently in 
these cases elastic vapours only forced their way to the 
surface , and we see what probably often takes place m 
the eaily stages of a volcano’s history, though the frag- 
ments of the underlying disrupted rocks are in most 
instances buried and lost under tlie far moie abundant sub- 
sequent volcanic materials Sections of ancient volcanic 
necks or pipes sometimes afford an excellent opportunity 
of observing that these orifices were originally opened 
by tlie blowing out of the solid crust and not by the forma- 
tion of fissures. Many examples occur in Scotland among 
volcauic locks of Old Eed Sandstone, Carboniferous, and 
Permian age The orifices are there filled with fragmentary 
materials wherein portions of the surrounding and underly- 
ing rocks form a noticeable proportion. 

Showers of Lust and Stones . — A communication having 
been opened, either by Assuring or explosion, between the 
heated interior and the surface, fragmentary materials 
seldom fail to be ejected from it These may consist at 
first mainly of the rocks through which the orifice has been 
opened, as lias just been explained But if eruptive energy 
continues, they soon appear m larger quantities, and consist 
of thoroughly volcanic substances. In a great eruption 
vast numbers of led-hot stones are shot up into the air, and 
fall back partly mto the crater and partly on the outer slopes 
of the cone. But instances are known where large stones, 
ejected obliquely, have described huge parabolic curves in 
the air, and fallen at a great distance. Stones 8 lb m 
weight occur among the ashes which buried Pompeii. The 
volcano of Antuco m Chili is said to send stones flying to a 
distance of 36 miles, and Cotopaxi is reported to have hurled 
a 200-ton block 9 miles. 

But in many great eruptions, besides a constant shower 
of stones and scoriae, a vast column of exceedingly fine dust 
rises out of the crater, sometimes to a height of more than 
a mile, and then spreads outwards like a sheet of cloud. So 
dense sometimes is this dust-cloud that the sun is obscured, 
and for days together the daikness of night reigns for miles 
around the volcano. In 1822 this was the case at Vesuvius, 
the ashes not only falling thickly on the villages round the 
base of the mountain, but travelling as far as Ascoli, which 
is 56 Italian miles distant from the volcano on one side, and 
as Casano, 105 miles on the other. But probably the most 
stupendous outpouring of volcanic ashes on record was that 
which took place, after a quiescence of 26 years, from the 
volcano Coseguma, in Nicaragua, during the eaily part of 
the year 1S35. On that occasion utter darkness prevailed 
ovei a circle of 35 miles radius, the ashes falling so thickly 
that, even S leagues from the mountain, they covered the 
ground to a depth of about 10 feet. It was estimated 
that the ram of dust and sand fell over an area at least 
270 geographical miles m diameter. Some of the finer 
materials, thrown so high as to come within the influence 
of an upper air-current, were borne away eastward, and fell 
four days afterwards at Kingston, in Jamaica — a distance 
of 700 miles. 

An inquiry into the origin of these showers of fragmentary 
materials brings vividly before us some of the essential 
features of volcanic action. We find that bombs, slags, and 
lapilli may be thrown up in comparatively tranquil states 
of a volcano, but that the showers of fine dust are discharged 
with violence, and only appear when the volcano becomes 
more energetic. Thus, at the constantly, but quietly, active 
volcano of Stromboli, the column of lava in the pipe may 
be watched slowiy rising and falling with a slow rhythmical 
movement At every rise the surface of the lava swells up 
into blisters several feet in diameter, which by and by 
burst with a sharp explosion that makes the walls of the 
•crater vibrate, A cloud of steam rushes out, carrying with 
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it hundreds of fragments of the glowing lava, sometimes to 
a height of 1200 feet. It is by the ascent of steam through 
its mass that a column of lava is kept boiling at the bottom 
of a crater, and by the explosion of successive laiger bubbles 
of steam that the various bombs, slags, and fiagments of 
lava are torn off and tossed into the air. It has often been 
noticed at Vesuvius that, after each great concussion, a huge 
ball-like cloud of steam rushes up from the crater Doubt- 
less it is the sudden escape of that steam winch, caut.es the 
explosion. The violence of the explosion will depend 
gieatly upon the viscidity of the lava, and the consequent 
resistance offered to the upward passage of the steam 
Explosions and accompanying scoriae are abundant at 
Vesuvius, where the lavas are comparatively viscid , they 
are almost unknown at Ivilauea, where the lava is remark- 
ably liquid. 

The steam, collecting into larger or smaller vesicles, woiks 
its way upward through the substance of the molten lava. 
As the elasticity of this compressed vapour overcomes the 
pressure of the overlying lava, it escapes at the surface, and 
there the lava is thus kept in ebullition. But this com- 
paratively quiet operation, which may be watched within 
the craters of many active volcanoes does not pioduce clouds 
of fine dust. The friction of the millions of stones ascend- 
ing and descending through the air m the dark column 
above the crater, though it must doubtless cause much dust 
and sand, can give rise to but an insignificant proportion of 
what is actually reduced to the condition of extreme subdi- 
vision necessary to produce widespread darkness and a thick 
far-reaching deposit of ashes. The explanation now ac- 
cepted calls in the explosive action of steam as the imme- 
diate cause of the trituration, A sudden and powerful 
explosion of steam, it is maintained, will blow the top of 
the lava column into dust, like water shot out of a gun. 
We must remember that the aqueous vapour by which 
many lavas are so largely impregnated must exist inter- 
stitially far down in the lava-column, under an enormous 
pressure, and at a white heat. The sudden ascent of lava 
so constituted will relieve the pressure lapidly without 
sensibly affecting the temperature of the mass. Conse- 
quently the white-hot steam will at length explode, and 
reduce the molten mass containing it to the finest powder, 

Evidently no pait of the operations of a volcano has 
greater geological significance than the ejection of such 
enormous quantities of fragmentary matter. In the first 
place, the fail of these loose materials round the orifice of 
discharge is one main cause of the growth of the volcanic 
cone. The heavier fragments gather around the vent, and 
there too the thickest accumulation of finer dust takes 
place Hence, though successive explosions may blow out 
the upper part of the crater-walls, and prevent the mountain 
from growing so rapidly in height, every eruption must add 
to the diameter of the cone. In the second place, as every 
shower of dust and sand adds to the height of the ground 
on which it falls, thick volcanic accumulations may be 
formed far beyond the base of the mountain. In these are 
entombed trees and other kmds'of vegetation, together with 
the bodies of many animals, as well as the works of man. 
Hence new geological formations arise which, in their 
component materials, not only bear witness to the volcanic 
eruptions which produced them, but preserve a record of 
the land-surfaces over which they spread. In the third 
place, besides the distance to which the fragments may be 
hurled by volcanic explosions, or to which they may be 
diffused by the ordinary aerial movements, we have to take 
into account the vast spaces across which thp finer dust is 
sometimes borne by upper currents in the atmosphere. An 
instance has already been cited where ashes from Goseguina 
fell 700 miles away, having been carried all that long 
distance by a high counter-current of air, moving apparently 
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at the rate of about 7 miles auliour m an opposite direction the lava cools rapidly, and gives no measure of the tempera 
to that of the wind winch blew at the suiface On several ture even a short way underneath Experiments made by 
occasions ashes from one of the Icelandic volcanoes have Scacclu and Samte-Claire Deyille on the V esuvian lava 
fallen so thickly between the Orkney and Shetland Islands erupted m 1855, by thrusting thin wires of silver, non, and 
that ves&ela passing there have had the unwonted deposit copper into the lava, indicated a temperature or scarcely 
shovelled off their decks m the morning In the year 1783, 700° C. Earlier observations of a similar kind, made m 

dui in" an eruption Skaptar-Jokull, so vast an amount of 1819, when a silver wire -^th inch m diameter at once 
fine dust was ejected that the atmosphere over Iceland con- melted m the Vesuvian lava of that year, gave a greatly 
tinued loaded with it for months afterwards. It fell in higher temperature Evidence of the high temperatuie of 
such quantity over parts of Caithness— a distance of 600 lava has been adduced fiom the alteration it lias effected 

mi les as to desfcioy the crops; that year is still spoken upon lefractory substances in its piogress, as where, at 

of by the inhabitants as the year of “the ashie ” Traces Toire del Greco, it oveiflowed the houses, and was after- 
of the same deposit weie obseived even as far as Holland, wards found to have fused the fine edges of flints, to have 
Hence it is evident that volcanic deposits may be formed decomposed brass into its component metals, the copper 
in regions many hundreds of miles distant fiom any active actually crystallizing, and to have melted silver, and even 
volcano. A single thin layer of volcanic detritus in a group sublimed it into small octohedral crystals. But such facts, 
of sedimentary strata would thus not of itself prove tlie though full of interest and importance, give us no clue to 
existence of contemporaneous volcanic action in its neigh- the absolute initial temperature of the lava, ulnch must be 
bouihood. It might be held to have been wmd-bome fiom greatly higher than that of the stream after seveial miles 
a volcano m a distant and sepaiate region. of descent on the mountain slopes, and after some hours or 

Lava-streams —A. microscopic examination of their m- days of cooling, 
timate structure shows that lavas have been truly molten In spite of this very high temperature, however, the lava 
rocks. They usually consist fundamentally of a glass issues abundantly charged with aqueous vapour, to the 
through which are diffused, m greater or less abundance, expansion of which, as we have seen, its ebullition and ex- 
various microlites and crystals Their degree of liquidity, pulsion are mainly due. As this vapour at once begins to 
at the time of emission, seems to depend on the extent escape when the lava issues into the air, it shows itself by a 
to which the rock remains m the condition of glass, dense white cloud hanging over the moving mass. The 
viscidity increasing with the development of the microlites lava streams of Vesuvius sometimes appear with as large 
and crystals out of the glassy menstruum m w'hich, no and dense a steam cloud at their lower ends as that which 
doubt, originally their component molecules were diffused, escapes at the same time from the mam crater. Even after 
The fluidity may also he governed m no small degree by the molten mass has flowed several miles, steam continues to 
the amount of vapour existing intersfcitially m the molten rise abundantly both fiom its end and from numerous 
mass. Mr Scrope indeed contended that aqueous vapour points along its surface. 

was the mam cause of the mobility of such crystalline From the wide extent of basalt dykes, such as. those 
lavas as those of Vesuvius. But even where the lava of Britain, some of which rise to the surface at a distance 
pours forth, with a liquidity like that of melted lion, it of 200 miles and upwards from the main volcanic legions 
speedily assumes a more viscid motion, as the process of of their time, it is evident that the molten lava may 
devitrification advances and the rock is exposed to the sometimes occupy a far greater superficial area under- 
chilling effects of radiation and of contact with air and neath than the mere circumference of the actual pipe 
soil. An interesting fact, admirably shown by the micro- or of the volcanic cone. We must conceive of a vast reser- 
scope, but often easily observable with the naked eye, is voir of melted rock impregnated with superheated steam, 
that in lava still liquid and mobile well defined crystals and impelled upwards by the elastic force of the vapour, 
make their appearance. These sometimes are broken during The lava may be regarded rather as the sign than as the 
the continued movement of the surrounding mass, the cause of volcanic action. It is the pressure of the impiis- 
separated fragments becoming involved in the general glassy oned vapour, and its struggles to get free, which produce the 
base or portions of that base, are injected into the fractures subterranean eaith quakes, the explosions, and the outpoui- 
of the crystals Well-defined crystals of leucite may be ing of lava. As soon as the vapour finds relief, the terres- 
seen in specimens of Vesuvian lava, which has been ladled trial commotion calms down again, and the quiescence con- 
out from a white hot stream, impressed with a stamp, and tmues until another accumulation of vapour demands a re- 
thus suddenly congealed. On the other hand, the obsidians petition of the same phenomena. 

have solidified in the condition of complete glass, often It is evident that the vapour may succeed in effecting its 
without any trace of devitrification The green pyroxenic escape without driving molten rock up to the surface, 
lava of Hawaii exhibits so extreme a degree of fluidity that, There may be tremendous explosions without an actual 
during its ebullition in pools of the crater, jets not more outcome of lava. But, in most cases, so intimately are 
than a quarter of an inch in diameter are tossed up, and, vapours and lava commingled in the subterranean reservoirs 
falling back on one another, make “ a column of hardened that they rise together, and the explosions of the one lead 
tears of lava/’ while, in other places, the jets thrown up and to the outflow of the other, Tlie first point at which the 
blown aside by the wind give rise to long threads of glass lava makes its appearance at the surface will largely de- 
which lie thickly together like mown grass, and are known pend upon the structure of the ground. Two causes have 
by the natives under the name of Pele’s Hair, after one of been assigned in a foregoing section (p. 244) for the fissur- 
their divinities. 1 ing of a volcanic cone. As the molten mass rises within the 

It would be of the highest interest and importance to chimney of the volcano, continued explosions of vapour take 
know accurately the temperature with which a lava stream place from its upper surface, the violence of which may be 
issues. The difficulty of making any direct observation at inferred from the vast clouds of steam, of ashes, and of 
the point of outflow has hitherto been insuperable, stones which are hurled to so great a height into the air. 
Measurements have been taken at various distances below These explosions must at the same time powerfully affect the 
the point where the moving lava could be safely approached; sides of the funnel, exposed as these are to the enormous 
but these are not satisfactory, seeing that the outer crust of pressure exerted by the imprisoned vapour. We cannot 

therefore be surprised that, when a volcano experiences 
shocks of such intensity as to be felt over a radius 100 


1 Dana, G&ol. U.S. Miphr Expect, p 179. 
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miles or more, its sides should at last give way, and laige 
divergent fissures should be opened down its cone. Again, 
the hydrostatic pressure of the column of lava must have 
a potent influence. At a depth of 1000 feet below the 
top of the column the pressure exerted on each square foot 
of the sunoundmg walls must amount to more than 80 
tons We may well belreve that such a force, acting upon 
the walls of a funnel already shattered by a succession of 
teinfic explosions, will be apt to piove too great for their 
resistance. When tins happens, the lava pouis foith from 
the outside of the cone. So fissured is the cone some- 
times that the lava issues freely from many points. A 
volcano so affected has been graphically described as 
“ sweating fire.” Wore usually the lava issues only from 
one or two points. Should these lie well down on the cone, 
far below the summit of the lava-column, the lava, on its 
first escape, driven by hydrostatic pressure, will sometimes 
spout up high into the air — a fountain of molten lock. 
This was observed m 1794: on Vesuvius, aud m 1802 on 
Etna. In the eruption of 1S52 at Mauaa Loa, an unbroken 
fountain of lava, from 200 to 700 feet in height and 1000 
feet broad, burst out at the base of the cone Similar 
“geysers” of molten rock have subsequently been noticed 
in the same region Thus, in March and April 1868, four 
fieiy fountains, throwing the lava to heights varying from 
500 to 1000 feet, continued to play for several weeks. 

In a lofty volcano, therefore, the chances are always 
rather against the lava using to the lip of the crater and 
flowing out there. It does so now and then; but more fre- 
quently it escapes from some fissure or orifice in a weak part 
of the cone. In minor volcanoes, on the other hand, where 
the explosions are less violent, and where the thickness of 
the cone m proportion to the diameter of the funnel is often 
greater, the lava very commonly rises m the crater. Should 
the crater walls be too weak to resist the piessure of the 
molten mass, they will give way, and the lava will rush out 
from the breach This is seen to have happened in several 
of the puys of Auvergne, so well figured and descnbed by 
Mr Scrope But if the crater be massive enough to with- 
stand the pressure, the lava, if still impelled upward by the 
struggling vapour, will at last flow out from the lowest part 
of the rim. 

It was at one time supposed that lava beds could not 
consolidate on such steep slopes as those of most volcanoes, 
and that their present inclined position was to be attributed 
to a central upheaval of each mountain. This idea formed 
the subject of the famous theory of elevation-craters (Eihe- 
bungsh atei e) of L. von Bach, E. de Beaumont, and other 
geologists. It was a matter of prime importance in the 
interpretation of volcanic action to have this question settled. 
To Constant Prevost belongs the merit of having completely 
exposed the fallacy of this theory. He pointed out that 
there was no more reason why lavas should not consolidate 
on steep slopes than that tears or drops of wax should not 
do so. Mr Poulett Scrope also showed conclusively that the 
steep slope of the lava-beds of a volcanic cone was original. 
Sir Charles Lyell aud Mr Hartung subsequently obtained 
abundant additional evidence from the Canary Islands, 
Etna, and other volcanic districts, to disprove the elevation 
theory. Geologists are now agreed that thick sheets of 
lava, with all their characteristic features, can consolidate 
on slopes of even 35° and 40°. The lava m the Hawaii 
Islands has cooled rapidly on slopes of 25°, that from 
Vesuvius, in 1855, is here and there as steep as 30° On 
the east side of Etna, a cascade of lava, which poured, iu 
168'9, into the vast hollow of the Cava Grande, has an in- 
clination varying from 18° to 48°, with an average thickness 
of 1 6 feet: On Mauna Loa some lava-flows are said to have 
congealed on slopes of 49°, 60°, and even 80°, though iu 
these cases it could only be a layer of rock stiffening and 
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j adkenng to the mu-face of the steep slope. Even alien it 
\ consolidates on a steep slope, a stieani of lava form, a sheet 
with parallel, upper, and under surfaces, a general unffoi nnty 
of thickness, and often greater evenne,& of suiface than 
where the angle of descent is low 

At its first appearance, where it issues, fiom the mountain, 
the lava glows with a white heat, and flows with a motion 
which has been compared to that of honey or of melted iron. 
It soon becomes red, and, like a coal fallen fiom a hot 
fireplace, rapidly grows dull as it moves along, until it 
assumes a black, cmdery aspect. At the same time the 
surface congeals, and soon becomes solid enough to support 
a heavy block of stone. Its aspect depends, not meiely on 
the composition and fluidity of the lava, but on the point 
of egress, whether from the crater or from a fissuie, on the 
form of the giound, the angle of slope, and the rapidity of 
flow Lavas which have been kept m ebullition within 
the central chimney are apt to acquire a rough cellular tex- 
ture The surface of the moving stream breaks up into 
rough biown or black cinder like slags, and inegulat rugged 
cakes, which, with the onward motion, gimd and grate 
against each other with a harsh metallic sound, sometimes 
rising into rugged mounds or getting seamed with lents and 
gashes, at the bottom of which the led-hot glowing lava 
may be seen. When lava escapes from a lateial fissure 
it may have no scoiioe, but its surface will present froth-like, 
curving lines, as m the scum of a slowly flowing river, or 
will be arranged in curious ropy folds, as the layers have 
successively flowed over each other and congealed. These 
and many other fantastic coiled shapes were exhibited by 
the lava which flowed from the side of Vesuvius m 1858 
A large area which has been flooded with lava is perhaps 
the most hideous and appalling scene of desolation anywhere 
to be found on the suiface of the globe. 

A lava stream at it3 point of escape fiom the side of a 
volcanic cone occupies a comparatively narrow breadth; 
but it usually spreads out as it descends, and moves moie 
slowly The sides of the moving mass look like huge em- 
bankments, oi like some of the long mounds of “ clmkers ” 
one sees m a great manufacturing district. The advancing 
end of the mass is often much steeper, creeping onward like 
a great wall or rampart, down the face of which the rough 
blocks of hardened lava are ever rattling 

The rate of movement is legulated by the fluidity of the 
lava, by its volume, and by the form and inclination of the 
ground. Hence, as a rule, a lava-stream moves faster at 
first than afterwards, because it has not had time to stiffen, 
and its slope of descent is considerably steeper than further 
down the mountain One of the most fluid and swiftly 
flowing lava-streams ever observed on Vesuvius was that 
erupted on 12th August 1805. It is said to have rushed 
down a space of 3 Italian (3f English) miles m the first four 
minutes, but to have widened oat and moved more slowly 
as it descended, yet finally to have reached Torre del Greco 
in three hours. A lava erupted by Maima Loa m 1852 
went as fast as an ordinary stage-coach, or 15 miles in two 
hours. Long after a current has been deeply crusted over 
with slags and rough slabs of lava it continues to creep 
slowly forward for weeks or even months. 

It happens sometimes that, as the lava moves along, the 
pressure of the still molten mass inside bursts through the 
outer hardened and deeply seamed crust, and rushes out 
with, at first, a motion much more rapid than that of the 
main stream ; but such an offshoot rapidly congeals and 
comes to rest, though sometimes not before doing much 
damage to vineyards, gardens, houses, or other property in 
its course. Any sudden change m the form or slope of the 
ground, too, will affect the flow of the lava, Tims, should 
the stream reach the edge of a steep defile or cliff, it will 
pour over it in a cataract of glowing molten rock, with 
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clouds of steam, showers of fragments, and a noise utterly 
mdescubable Or if, on the other hand, the current should 
encounter a ndge or hill across its path, it will accumulate 
m front of it until it either finds egress luund the side or 
actually ovei rides and entombs the obstacle. The haidened 
crust or shell within which the still fluid lava moves serves 
to keep the mass from spreading. We often find, however, 
that the lava has subsided here and there inside its cmst, 
and has left cuuous cavernous spaces and tunnels. Into 
these, when the uhole is cold, we may cieep, and may find 
them sometimes festooned and hung with stalactites of lava 
As a rule a lava-stream shows three component layers. At 
its bottom lies a rough, slaggy mass, produced by the rapid 
cooling of the lava, and the breaking up and continued 
onward motion of the seoriform layer. The central and 
main portion of the stream consists of solid lava, often, 
kowevei, with a more or less carious and vesicular textuie. 
The upper part, as we have seen, is a mass of rough broken- 
up slags, scorue, or clinkers. The proportions borne by 
these 1 elective layers to each other vary continually. Some 
of the more fluid ropy lavas of Vesuvius have an inconstant 
and thm slaggy crust, others maybe said to consist of 
little else than scoriae from top to bottom. These diver- 
gences iu texture seem to depend largely upon the amount 
of interstitial steam imprisoned within the lava, aDd the 
conditions under which it can effect its escape. Throughout 
the whole mass, hut more especially along its upper surface, 
the steam under its diminished pressuie expands, and push- 
ing the molten lock aside, segregates into small hubbies or 
u regular cavities Hence, when the lava solidifies, these 
steam-holes are seen to be sometimes so abundant that a 
detached portion of the lock containing them will float m 
water. They are often elongated m the direction of the 
motion of the lava-stream. 

But, besides producing a general vesiculai texture in the 
upper parts of the lava-stream, the aqueous vapour gives 
rise to much more striking features on the suiface of the 
lava. If the outburst takes place from an orifice or fissure 
on the exterior of the volcanic cone, so vast an amount of 
steam will rush out there, with such boiling and explosion 
of the liva, that a cone of bombs, and slags, and irregular 
lumps of lava, will probably form round the spot — in fact 
a miniature oi parasitic volcano, which will remain as a 
marked cone on its parent mountain long after the eruption 
which gave it birth has ceased. Moreover, even after such 
abundant discharge of steam, the lava-stream continues to 
exhale it, as it were, from every pore. Here and there on 
the surface of the moving mass a fissure opens, and a 
column of roaring hissing vapouis rushes out from it, 
accompanied as before by an abundant discharge of lava- 
fragments, or even by the rise and outflow of the lava fiom 
beneath. Some lava-streams aie thus dotted over with 
small cones a few feet or yards m height. Besides the 
steam which, m condensing, makes its presence so con- 
spicuous, many other vapours entangled m the pores of the 
lava escape from its fissures. The points at which vapours 
are copiously disengaged are termed fumai ole. Among the 
exhalations, chlorides may he mentioned as particularly 
prominent ; chloride of sodium frequently shows itself, not 
only in fissures, bub even over the cooled crust of the lava, 
m small crystals, in tufts, or as a granular and even glass y 
incrustation. Chloride of iron is deposited as a yellow 
coating at the fumarole, where also bright emerald green 
films and scales of chloride of copper may be more rarely 
oDserved, Many chemical changes take place m the escape 
of the vapours through the lava. Thus specular-iron, 
probably the result of the mutual decomposition of steam 
and non chloride, forms abundant scales, plates, and small 
crystals m the fumarole and vesicles of the lava. Sal- 
ammoniac also appears in large quantity on many lavas, not j 
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merely m the fissures, but also on the upper surface of the 
current. This salt is not directly a volcanic product, hut 
results from some decomposition, probably from that of the 
aqueous vapour, whereby a combination is foimed with 
atmospheric nitrogen. 

The hardened crust of a lava-stream is a bad conductor 
of heat. Consequently, when the surface of the mass lias 
become cool enough to be walked upon, the red hot mass 
may be observed through the rents to lie only a few inches 
below. Many years therefore may elapse before the 
temperature of the whole mass has fallen to that of the 
sunounding soil. Eleven months after an eruption of 
Etna, Spallanzani could see that the lava was still red hot 
at the bottom of the fissuies, and a stick thrust into one of 
them instantly took fire. The Vesuvian lava of 1785 was 
found by Breislak seven years afterwards to be still hot and 
steaming internally, though lichens had already taken loot 
on its surface. The lopy lava erupted by Yesuvius m 
I85S was observed m 1870 to be still so hot, even neai 
its termination, that steam issued abundantly from its rents, 
many of which were too hot to allow the hand to be held 
in them Hoffmann records that the lava which flowed 
from Etna in 1787 was still steaming m 1830. But still 
more remarkable is the case of Jorullo, in Mexico, which sent 
out lava in 1759 Twenty-one years later a cigar could 
still be lighted at its fissures; after 44 years it was still 
visibly steaming , and even in 1846, that is, after 87 years 
of cooling, two vapour columns were still using from it. 1 

This extremely slow rate of cooling has justly been re- 
garded as a point of high geological significance in regard 
to the secular cooling and probable internal temperatiue of 
our globe. Some geologists have aigued indeed that, if so 
comparatively small a portion of molten matter as a lava 
stream can maintain a high tempeiatuie under a thin, cold 
crust for so many years, we may, fiom analogy, feel little 
hesitation m.believing that the enormously vaster mass of the 
globe may, beneath its relatively thin crust, still continue 
in a molten condition within. More legitimate deductions, 
however, might be drawn, if we knew more accurately and 
precisely m each case the rate of loss of heat, and how it 
varies iu different lava-streams. Sir William Thomson, for 
instance, has suggested that, by measuring the temperature 
of intrusive masses of igneous rock in eoal-woilnngs and 
elsewkeie, and comparing it with that of other non-volcanic 
rocks m the same regions, we might obtain data foi calcu- 
lating the time which has elapsed since these igneous sheets 
were erupted. 

In its descent a stream of lava may reach a water-course, 
and, by throwing itself as a great embankment across the 
stream, may pond back the water and foim a lake. Such 
is the origin of the picturesque Lake Aidat in Auvergne 
Or the molten current may usurp the channel of the stieam, 
and completely bury the whole valley, as has happened 
again and again among the vast lava-fields of Iceland. No 
change m physiography is so rapid and so peimanent as this. 
The channel which has required, doubtless, many thousands 
of years for the water laboriously to excavate, is sealed up 
iu a few hours under 100 feet or mine of stone, and a still 
longer interval may elapse before this newer pile is similaily 
eroded. 

By suddenly overflowing a brook or pool of w T ater, molten 
lava sometimes has its outer crust shattered to fragments 
by a sharp explosion of the generated steam, while the fluid 
mass within rushes out on all sides. Numerous instances 
have occurred where the lavas of Etna and Vesuvius have pro- 
truded into the sea. Thus a current from the latter moun- 
tain entered the Mediterranean at Torre del Greco in 1794, 
and pushed its way for 360 feet outwards, with a breadth of 
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L 100 and a height of 15 feet So quietly did it advance 
hat Breislak could sail round it in a boat and observe its 
'jrogress. 

In passing from a fluid to a solid condition, and thus 
contracting, lava acquires different structures. Lines of 
livisional planes or joints traverse it, especially perpendi- 
cular to the upper and under surfaces of the sheet. These 
Lines at vanous uregular distances cross each other so os to 
divide the rock into rude piisms. Occasionally another 
series of joints at a right angle to these traveises the mass 
parallel with its bounding surfaces, and thus the rock 
acquires a kind of fissile or bedded appeatance The most 
characteristic structure, however, among volcanic rocks is 
the prismatic, or, as it is incorrectly termed, “ basaltic ” 
Wheie this arrangement occurs, as it does so commonly m 
basalt, the mass is divided into tolerably regular pentagonal, 
hexagonal, or irregularly polygonal prisms or columns, set 
close together at a right angle to the main cooling sur- 
faces These piisms vary from 2 or 3 to 18 oi more 
mches in diameter, and range up to 100 or even 150 
feet m length 

Considerable discussion has arisen as to tlie mode in 
which tins columnar structure has been produced. The 
experiments of Mr Gregory Watt were supposed to explain 
it by the production of a number of spherical concretions 
in the cooling mass, and the gradual pressure of those soft 
balls into hexagonal columns, as the mass contracted m 
cooling He melted a mass of basalt, and on allowing it to 
cool observed that, when a small portion w r as quickly 
chilled, it took the form of a kind of slag-like glass, not 
differing much in appearance from obsidian ; a larger mass, 
more slowly cooled, returned to a stony state. He remarked 
that during this process small globules make their appear- 
ance, which increase in size by the successive formation of 
external concentric coats, like those of an onion. And he 
supposed, as each spheroid must be touched by six others, 
the whole, if exposed to the same pressure acting in every 
duection, must he squeezed into a seiies of hexagons To 
account, however, for a long column of basalt, w r e should 
have to imagine a pile of balls standing exactly centrically 
one upon the other, an arrangement which seems liaidly 
possible. The prismatic structure is a species of jointing, 
due to the contraction of the rock as a whole, and not to 
the production of any internal peculiarities of texture. The 
concretionary structure associated with the columnar arises 
from a common tendency to weather out into nodular forms, 
and may be observed even where the rock is not columnar. 
Prismatic forms have been superinduced upon rocks by a 
high temperature and subsequent cooling, as where coal 
and sandstone have been invaded by basalt. They may 
likewise be observed to arise during the consolidation of a 
substance, as in the case of starch. In that substance the 
columnar structure is apt to radiate from certain centres, 
as may also be seen sometimes m basalt and other igneous 
rocks. 

Mr Mallet has recently investigated this subject, aud con- 
cludes that “ all the salient phenomena of the prismatic and 
jointed structure of basalt can be accounted for upon the 
admitted laws of cooling, and contraction thereby, of melted 
rock possessing the known properties of basalt, the essential 
conditions being a very general homogeneity in the mass cool- 
ing, and that the cooling shall take place slowly, principally 
from one or more of its surfaces.” 1 

In the more perfectly columnar basalts the columns are 
sometimes articulated, each prism being separable into 
vertebra?, with a cup and ball socket at each articulation. 
This peculiarity is traced by Mr Mallet to the contraction 
of each prism m its length and in its diameter, and to the 

1 See an abstract of lus paper, Proc Roy Soc , January 1875 
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consequent production of transverse joints, which, as the 
resultant of the two contracting strains, are oblique to the 
sides of the prism, but, as the obliquity lessens towaids the 
centre, assume necessarily, when peifect, a cup-shape, the 
convex surface pointing in the same duection as that m 
which the prism has grown. This explanation, howevet, 
will hardly account for cases, which are not uncommon, 
w'here the convexity points the other way, oi where it io 
sometimes m one direction, sometimes in the otliei. 2 The 
remaikable spheroids which appear m many weatheied 
igneous rocks besides basalts may probably be due to 
some of the conditions under which the original contractions 
took place. They are quite untraceable on a fresh fiacture 
of the rock. It 13 only after some exposure to the weather 
that they begin to appear, and then they gradually crumble 
away by the successive formation and disappearance of 
external weathered crusts or coats, which fall off into sand 
and clay. Almost all augitic or hornblendic rocks, even 
granite, exhibit the tendency to decompose into rounded 
spheroidal blocks 

By the outpouiiug of lava two important kinds of geo- 
logical change are produced. In the first place, the surface 
of a country is thei eby materially changed. Stream-courses, 
lakes, ravines, valleys, in short all the minor features of a 
landscape, may be completely overwhelmed under a sheet 
of lava, 100 feet or more m thickness, The drainage of the 
district is thus effectually altered, and all the numerous 
changes which flow from the operations of running water 
over the land are arrested and made to begin again in new 
channels. In the second place, considerable alterations 
may likewise be caused by the effects of the heat and 
vapours of the lava upon the subjacent or contiguous giound. 
Instances have been observed m which the lava has actually 
melted down opposing rocks, or masses of slags, on its ow 11 
surface. Interesting observations, already referred to, have 
been made at Torre del Greco under the lava stream which 
overflowed part of that town m 1794. It was found that 
the window-panes of the houses had been devit rifled into 
a white, translucent, stony substance, that pieces of lime- 
stone had acquired an open, sandy, granular texture, with- 
out loss of carbonic acid, and that iron, biass, lead, copper, 
and silver objects had been greatly altered, some of the 
metals being actually sublimed. We can understand 
therefore that, retaining its heat for so long a time, a mass 
of lava may induce many crystalline structures, rearrange- 
ments, or decompositions in the rocks over which it comes 
to rest, and proceeds slowly to cool. This is a question of 
considerable importance in relation to the behaviour of 
ancient lavas which have been intruded among rocks 
beneath the surface, and have subsequently been exposed, 
as will be referred to 111 the sequel 

But, on the other hand, the exceedingly trifling change 
produced even by a massive sheet of lava has often been 
remarked with astonishment. On the flank of Vesuvius we 
may see vines and trees still flourishing on little islets of 
the older land-surface completely surrounded by a flood of 
lava. Professor Dana has given an instructive account of 
the descent of a lava-stieam from lulauea in June 1840. 
Islet-like spaces of forest were left in the midst of the lava, 
many of the trees being still alive. Where tbs lava flowed 
round the trees the stumps were usually consumed, and 
cylindrical holes or casts remained in the lava, either empty 
or filled with charcoal. In many cases the fallen crown of 
the tree lay near, and so little damaged that the epiphytic 
plants on it began to grow again. Yet so fluid was the 

2 Mi Scrope pointed this out ( Geol . Mag., September 1875), though 
Mr Mallet {Ibid , November 1875) leplied that m such cases the arti- 
culations must be formed just about the dividing surface between 
the part of the lock winch, cooled from above, and that which cooled 
from below. 
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lava tint it hung la pendent stalactites from tlie launches, 
win eh nevertheless, though clasped round by the molten 
lock, had Lardy their bait scinched. Again, fur nearly 
100 years theie has lam on the flank of Etna a large sheet 
of ice which, originally in the foim of a thick mass of snow, 
was ovei flowed by the molten flood, and baa thereby been 
piotected from the evapoiatiun and thaw which would 
certainly have dissipated it long ago, had it been exposed to 
the an. The heat of the lava has not sufficed to melt it. 
Theie seems reason to suspect, however, that m other cases 
snow and ice have been melted m large quantities by over- 
flowing lava The great floods of watei v.luch lushed down 
the flank of Etna, after an eruption of the mountain in tlie 
spring of 1755, have been thus expdamed 

One fuither aspect of a lava-stream may be noticed 
lieie — the effect of time upon its surface "While all kinds 
of lava mint, in the end, crumble down under the influence 
of atmospheric waste and, where other conditions peimit, 
become coated with soil and support some kind of vegeta- 
tion, yet extiaoidmary differences may be observed in tlie 
facility with which different lava-streams yield to this 
change, even on the flank of the same mountain. Every one 
who ascends the slopes of Yesuvius remarks this fact. 
After a little practice it is not difficult there to tiace the 
limits of certain lavas even fiom a distance, in some cases 
by their verdure, in others by their bairenness. Five 
hunched years have not sufficed to clothe with green the 
still naked surface of the Catanian lava of 13S1 , while 
some of the lavas of the present century have long given 
footing to bushes of furze. Some of the younger lavas of 
Auvergne, which certainly flowed in times anterior to those 
of history, are still singularly bare and rugged. Yet, on 
the whole, where lava is dnectly exposed to the atmospheie, 
without receiving protection from occasional showers of 
volcanic ash, or being liable to be unshed bare by heavy 
torrents of rain, its surface decays in a few years sufficiently 
to afford soil for a few plants in the crevices. When these 
have taken root they help to increase the disintegra- 
tion. At last, as a more or less continuous covering of 
vegetation spreads over the rock, the traces of its volcanic 
origin one by one fade away from its surface. Borne of 
the Yesuvian lavas of the present century already suppoit 
vineyards 

Torrents of Water and Mud . — We have seen that large 
quantities of water accompany many volcanic eiuptions. 
In some cases, where ancient crater-lakes or internal reser- 
voirs have been shaken by jepeated detonations, and finally 
disrupted, the mud which has thus been produced issues 
at once from the mountain. Such “mud-lavas/' on ac- 
count of their liquidity and swiftness of motion, are moie 
dreaded for their destructiveness than even the true melted 
lavas. On the other hand, rain or melted snow, rushing 
clown the cone and taking up loose volcanic dust, is con- 
verted into a kind of mud that grows more and more 
pasty as it descends. The mere sudden lush of such large 
bodies of water down the steep declivity of a volcanic 
cone cannot fail to effect much geological change Deep 
trenches are cut out of the loose volcanic slopes, and some- 
times large areas of woodland are swept away, tlie debris 
being strewn over the plains below. 

During the great Yesuvian eruption of 1622 a torrent of 
this kind poured down upon the villages of Ottajano and 
Massa, overthrowing walls, filling up streets, and even 
burying houses with their inhabitants. It was by similar 
streams from the same volcano that some of the Roman cities 
on its flanks were overwhelmed m the first century. Many of 
the volcanoes of Central and South America discharge large 
quantities of mud directly from their crateis. Thus in the 
year 1691 Imbaburu, one of the Andes of Quito, emitted 
floods of mud, so largely chaiged with dead fish that pesti- 


lential fevers arose fiom the subsequent effluvia Seven 
yeaxs later (1698), duung an explosion of another of the 
same lange of lofty mountains, Caiguanazo (14,700 feet), 
the summit of the cone is said to have fallen m, while 
tonents of mud, containing immense numbeis of the 
fisli Pymdodus Cyclopnm, pouied forth and covered tlie 
giound over a space of four square leagues The carbon- 
aceous mud (locally called moyci ) emitted by the Quito 
volcanoes sometimes escapes from lateral fissures, sometimes 
fiom the craters Its organic contents, and notably its 
siiuroid fish, which are the same as those found Jiving m 
the streams above ground, piove that the water is derived 
from the surface, and accumulates m ciaters oi underground 
cavities until discharged by volcanic action Similar but 
even more stupendous and destructive outpourings have 
taken place from the volcanoes of Java, where wade 
tracts of luxuriant vegetation have at different times been 
buried under masses of dark grey mud, sometimes 100 
feet thick, with a rough hillocky surface from w Inch the 
top of a submeiged palm-tiee might have been seen pro- 
truding. 

Between the destructive effects of mere water-toironts and 
that of these mud-floods there is, of course, the notable 
difference that, wdiereas in the former case a poition of tlie 
surface is swept away, in the latter, while sometimes con- 
siderable demolition of the surface takes place at first, the 
main result is the bin y mg of the ground under a new' 
tumultuous deposit by which the surface is greatly changed, 
not only as legaids its temporary aspect, but in its more 
permanent features, such as the position and form of its 
water-courses. 

Mud-volcanoes . — Though probably seldom if ever sliictly 
volcanic m the proper sense of that term, ceitain remark- 
able oiifices of ei upturn may be noticed here to which tlie 
names of mud-volcanoes, sabes, air-volcanoes, and maca- 
lubas have been applied. These are conical hills formed 
by the accumulation of fine and usually saline mud, which, 
with various gases, is continuously or intermittently given 
out from the orifice or crater m the centie. They occur in 
groups, each hillock being sometimes less than a yard in 
height, but langing up to elevations of 100 feet, or even 
sometimes, as m the plains of the lower Indus, to 400 feet. 
Like true volcanoes, they have their periods of repose, when 
either no dischaige takes place at all, or mud oozes out 
tranquilly from the crater, and their epochs of activity, 
when large volumes of gas, and sometimes columns of 
flame, rush out with considerable violence and explosion, 
and throw up mud and stones to a height of several hundred 
feet. 

The gases play much the same part therefore m these 
phenomena that steam does in those of tiue volcanoes. 
They consist of carbonic acid gas, caiburettod hydrogen, 
sulphuretted hydrogen, and nitrogen. The mud is usually 
cold, In tlie watei occur various saline ingredients, among 
which common salt generally appeals. "Naphtha is likewise 
frequently present. Large pieces of stone, differing from 
those m the neighbourhood, have been observed among tlie 
ejections, indicative doubtless of a someivhat deeper source 
than in ordinary cases Heavy rains may wash down the 
minor mud cones and spread out tlie material over the 
ground, but gas-bubbles again appear through the sheet of 
mud, and by degrees a new series of mounds is once more 
thrown up. 

There can be little doubt that these phenomena are to be 
traced to chemical changes in progress underneath. Dr 
Daubeny explained them iu Sicily by the slow combustion 
of beds of sulphur. The frequent occurrence of naphtha 
and of inflammable gas points, in other cases, to the dis- 
engagement of hydrocarbons from subterranean strata 

Mud volcanoes occur in Iceland, m Sicily (Macaluba), in 
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many districts of northern Italy, at Tamar and Ivertclr, at 
Baku on tlie Caspian, over an area of about 1000 square 
miles near the mouth of the Indus, and nr other paits of 
the globe. 

Gastons Dischcinjes . — Some of these belong to true 
volcanic phenomena, others are closely associated with the 
mud-volcanoes To the former class we may assign the 
copious emanations of carbonic acid which so fiequently 
take place m districts where volcanic activity has been long 
dormant or extinct The gas either comes out directly from 
fissuies of the lock, or rises dissolved m the water of springs. 
The old volcanic districts of Europe furnish many examples. 
Thus on the shores of the Laacher See — an ancient crater 
lake of the Eifel — carbonic acid gas issues from numerous 
openings called muffette, round which dead insects, and 
occasionally mice and birds may be found. In the; same 
region occur hundreds of springs more or less charged with 
the gas. The famous Valley of Death m Java contains one 
of the most remarkable gas-springs iu the woild. It is a 
deep, bosky hollow, from one small space on the bottom of 
v/hich carbonic acid issues so copiously as to form the lower 
stratum of the atmosphere. Tigers, deer, aud wild-boar, 
enticed by the shelter of the spot, descend and are speedily 
suffocated Many of their skeletons, together with those 
of man himself, have been observed. 

In the second class of gas-springs we may group the 
emanations of carburetted hydrogen, which, when they 
take fire, are known as Fire-wells. They occur m 
many of the districts where mud-volcanoes appear, as in 
northern Italy, on the Caspian, m Mesopotamia, in southern 
Kurdistan, and in many parts of the United States It 
has been observed that they rise especially in regions where 
beds of lock-salt lie underneath, and as that rock has 
been ascertained often to contain compressed carburetted 
hydrogen, the solution of the rock by subterranean water, 
and the consequent liberation of the gas, has been offered 
as an explanation of these fire-wells. 

Geysas — In various regions where volcanic action still 
continues, or where it has long been dormant, theie occur 
eruptive fountains of hot water and steam, to which the 
general name of geyseis is given, from the well-known 
examples m Iceland, which weie the first to be seen and 
described. Besides the Great and Little Geysers, the 
Strokkr, and other minor springs of hot water in Iceland, 
other, perhaps still moie striking, examples have m recent 
years been brought to light in that tract of the western 
territories of the United States set aside as the “Yellow- 
stone National Park,” and good illustrations are also found 
in New Zealand. A geyser possesses a vertical pipe in 
the ground, terminating at the surface in a basin winch is 
formed of siliceous sinter, and may rise some feet or yards 
above the general level. At more or less regular intervals 
rumblings and sharp detonations occur underneath, followed 
by an agitation of the water m the basin, and then by the 
violent expulsion of a column of water and steam to a con- 
siderable height' in the ah. The hot water contains silica 
in solution, which, on cooling and evaporating, is deposited 
at the surface, and thus the geyser builds up its basin, 
sometimes raising it into a long, solitary, finger-like pillar. 

Bunsen and Descloiseaux spent some days experimenting 
at the Icelandic geysers, and ascertained that in the Great 
Geyser, while the surface temperature is about 212° Fahr, 
that of the lower portions of the tube is much higher — a ther- 
mometer giving as high a reading as 266° Fahr. The water 
there must consequently be 48° above the normal boiling- 
point, but is kept in the fluid state by the pressure of the 
overlying column. At the basin, however, the water cools 
quickly. After an explosion it accumulates there, and 
eventually begins to boil. The pressure on the column 
below being thus relieved, a portion of the superheated 


watei flashes into steam, and as the change passes do a n the 
pipe, the whole column of water and steam rushes out v ith 
great violence. The water thei eafter gradually collects again 
in the pipe, and after an interval of some hours the opera- 
tion is renewed The experiments made by Bunsen proved 
the cause of the erupjtion to lie m the high temperatuie of a 
portion of the pipe. He hung stones by strings to diffeient 
depths in the funnel of the gej ser, and found that only 
those in the higher part were cast out by tbe msh of water, 
sometimes to a height of 100 feet, while at the same time 
the water at the bottom was hardly disturbed at all. 1 

These observations give an additional interest and im- 
portance to the phenomena of geysers m relation to those 
of volcanic action They show that the eruptive force is 
steam; that the water column, even at a comparatively 
small depth, has a temperature considerably above 212°, 
that this high temperatuie is local, and that the eruptions 
of steam and water take place periodically, and with such 
vigour as to eject large stones to a height of 100 feet 

§ 3 Structure oj Volcanoes. 

It is now admitted that a volcano is due to the accumu- 
lation of material lound the vent of eruption, and not to 
any blister-like expansion of the ground. The structuie of 
a volcanic cone necessarily depends in great measure upon 
the nature of the substances ejected. The following are 
the more important and interesting types of this kind of 
structure : — 

(L) Cones of E on-volcanic Mate) whs . — These are due to 
the discharge of steam or other aeriform product through 
the solid crust without the emission of any true ashes or 
lava. The materials ejected from the cavity are wholly, or 
almost wholly, parts of the surrounding rocks through which 
the volcanic pipe has been drilled. Some of the cones sur- 
rounding the crater-lakes or maare of the Eifel consist 
chiefly of fragments of the underlying Devonian slates. 

(2.) Tuff-Cones , Cinder-Cones — Successive eruptions of 
fine dust and stones, often rendered pasty by getting mixed 
with the water so copiously condensed during an eruption, 
form a cone in which the materials are solidified by pres- 
sure into tuff. Sometimes the cones are made up only of 
loose cinders, like Monte Nuovo m the Bay of Baku. 
Cones consisting entirely of loose volcanic materials often 
arise on the flanks or round the roots of a great volcano, as 
happens to a small extent on Vesuvius, and on a larger 
scale upon Etna. They likewise occur by themselves apart 
from any lava-producing volcano, though usually they afford 
indications that columns of lava have risen in their funnels, 
and even now and then that this lava has reached the 
surface. Admirable examples are furnished by the cones 
of the PKLegrsean fields near Naples. Ancient cones of a 
similar character occur among the Carboniferous rocks of 
Scotland. The materials of the cone are arranged in more 
or less regular beds which dip away from the funnel, their 
inclination corresponding with that of the cone. Inside the 
crater they slope steeply inward towards the crater-bottom. 

(3 ) Mud-Cones or Salses are formed by the accumulation 
and consolidation of mud round the vents of mud-volcanoes. 
They sometimes reach a height of 400 feet. 

(4.) Lava-Cones. — These are comparatively rare, since, in 
most cases, the emission of lava is accompanied by the 
discharge of ashes. Owing to its liquidity, the lava flows 
off quickly, and the cones have very gentle slopes. The 
most remarkable examples are those in the Hawaii Islands 
described by Professor Dana. They attain a great height, 
but so small is their angle of inclination, that they may be 
described as only gently-sloping mounds, and their craters 
have been compared to vast open quarries on a hill or moor. 

1 Bunsen, Arm. der Chemie und Phar marie. Ixh. (1847), p. 1. 
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(5.) Cones of Tuff and Lava — These are by far tlie most 
frequent. They may be taken, indeed, as the typical form 
of volcanoes. Around the central vent the successive 
showers of scoriae and a-hes gather, with occasional streams 
of lava, which from time to time descend different sides 
of the growing cone The component strata have thus the 
usual inclination outwards, though, when seen in section 
along the crater-walls, they look approximately horizontal. 
By continued explosions fissures are formed m the sides of 
the cone These are injected with lava, producing a net- 
work of dykes which strengthen the cone, or they serve as 
channel's of escape for lava, and give use to lateral eiup- 
tions and minor or parasitic cones. As the main cone 
increases in diameter by the accumulation of fragmentary 
and molten ejections, it rises also in height, until at last few 
or no eruptions take place from its summit, but only from 
openings on its flanks. 

(G.) Submarine Volcanoes . — It is not only on the surface 
of the laud that volcanic action shows itself. It takes place 
likewise under the sea, and as the geological recoids of the 
earth’s past history are chiefly marine formations, the 
characteristics of submarine volcanic action have no small 
inteiest to the geologist. Unfortunately, the phenomena 
of recent volcanic eruptions under the sea are for the most 
part inaccessible. Here and there, as among the islands of 
the Greek Archipelago and at Tahiti, elevation of the sea- 
bed ha 3 taken place, and brought to the surface beds of lava, 
which had been erupted and had consolidated under water. 
There does not appear to be any appreciable difference 
ettlier m external aspect or m internal structure between 
such submarine lavas and those erupted on the land. Some 
of them are highly scoiiaceoas. There is no reason indeed 
why slaggy lava and loose scorke should nob accumulate 
under the pressure of a deep column of the ocean. At the 
Hawaii Islands, on 25th February 1S77, masses of pumice, 
during a submarine volcanic explosion, were ejected to the 
surface, one of which struck the bottom of a boat with con- 
siderable violence and then floated At the same time, 
when we reflect to what a considerable extent the bottom, 
of the great ocean basins is dotted over with volcanic cones, 
rising often solitary from profound depths, we can under- 
stand how large a proportion of the actual eiuptions may 
take place under the sea. The foundations of these volcanic 
islands doubtless consist of submarine lavas and fragmentary 
mateuals, which, m each case, continued to accumulate to a 
height of two or three miles, until the pile reached the 
surface of the water and the phenomena became subaerial. 
The immense abundance and wide diffusion of volcanic 
detritus over tbe bottom of the Pacific and Atlantic Oceans, 
even at distances remote fiom land, as has been made 
known by the voyage of the “ Challenger,” may indicate the 
prevalence and persistence of submarine volcanic action, 
though, at the same time, it must be admitted that an ex- 
tensive diffusion of volcanic debris from the islands is 
effected by winds and ocean-currents. 

4. G-eograffhical Distribution of Volcanoes. 

The chief facts uuder this head may thus be summar- 
ized. (1 ) Volcanoes occur along the margins of the ocean 
basins, particularly along lines of dominant mountain ranges. 
The vast hollow of the Pacific is girdled with a wide ring of 
volcanic foci. (2.) They rise as a striking feature in the heart 
of the ocean basins. Most of the oceanic islands are vol- 
canic. Even the coral islands have in all likelihood been built 
upon the tops of submarine volcanic cones. (3.) Volcanoes 
are thus situated, as a rule, close to the sea. When they 
occur inland they sometimes appear in the neighbourhood 
of a large sheet of water. Yet so many instances have been 
observed where volcanoes have appeared at great distances 
fiom any sheet of water that the proximity of a lake or of 
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the sea cannot be regarded as necessaiy for the evolution of 
volcanic phenomena. (4.) The dominant arrangement of 
volcanoes is m lines along subterranean lines of weakness, 
as m the chain of tbe Andes, the Aleutian Islands, and the 
Malay Archipelago (5.) Where the linear arrangement does 
not hold, it gives place to one in gioups, as in Italy, Iceland, 
and the volcanic islands of the great oceans 

§ 5. Distribution of Vulcanic Action in Time. 

Besides the existence of what are called extinct volcanoes, 
the geologist can adduce proofs of the, former presence of 
active volcanoes in many countries where cones and ciaters 
and all ordinary aspects of volcanic mountains have long 
disappeared Sheets of lava, beds of tuff, dykes, and necks 
representing the sites of volcanic vents have been recog- 
nized abundantly. These manifestations of volcanic action, 
moreover, have as wide a range in geological time as they 
have m geographical area Eveiy gieat geological penod, 
hack at least as far as the Lower Silurian, lias had its 
volcanoes In Britain, for instance, there were active 
volcanic vents m the Lower Silurian period, w hence the 
lavas and tuff’s of Snowdon, Aran Mowildwy, and Oader Idris 
were ejected. The Lowei Old Red Sandstone epoch was 
o le of prolonged volcanic activity in central Scotland. The 
either half of the Carboniferous period likewise witnessed 
the outburst of innumerable small volcanoes ovei the same 
region. During the Permian period a few scattered vents 
existed in the south-west of Scotland, and m the time of 
the Hew Red Sandstone some similar points of eruption 
appeared m the south of England. The oldei Tei tiary ages 
were distinguished by the outpouring of tbe enoinious 
basaltic plateaus of Antrim and tbe Inner Hebrides 

Thus it can be shown that, within the same compaiatively 
limited geographical space, volcanic action has been rife at 
intervals daring a long succession of geological ages. The 
existing active volcanoes of Iceland rise from amid Tertiary 
lavas and tuffs, which form part of a great volcanic ridge, 
extending down through the Faroe Islands into the west of 
Britain, Volcanic action, which now manifests itself so 
conspicuously along certain lines, seems to have continued 
in that linear development for protracted periods of time 
The actual vents have changed, dying in one place and 
breaking out in another, yet keeping on the whole along 
the same lines. 

§ 6. Causes of Volcanic Action. 

Volcanoes depend, of course, upon the internal heat of 
the planet as their prime source of energy. But the modus 
I Q})erandi whereby that internal heat manifests itself in 
! volcanic action is a problem by no means of easy solution. 
Were this action merely an expression of the intensity of 
the heat, we might expect it to have manifested itself m a 
far more powerful manner m former peuods, and to exhibit 
a regularity and continuity commensurate with the exceed- 
ingly slow diminution of the earth’s tempeiature. But 
1 there is no geological evidence in favour of greater volcanic 
intensity m ancient times than in more recent periods; 
on the contrary, it may be doubted whether any. of the 
Palaeozoic volcanoes equalled in magnitude those of the 
Tertiary period, or whether any of the latter ever produced 
such stupendous changes as have beon effected by modern 
volcanoes still active. On tbe other hand, no featui e of 
volcanic action is more conspicuous than its spasmodic 
fitful ness. 

The mere presence of a high internal temperature, there- 
fore, would probably not of itself produce the phenomena 
of volcanoes, at least in the present condition of the planet. 
Theie can be no doubt that one essential exciting cause of 
volcanic action is the descent of water from the surface. 
It has already been nomted out how invariably steam plays 
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a cluef part in volcanic eruptions, how it issues m vast 
clouds from the crater, and continues to use copiously from 
the lava even after the molten rock has travelled for some 
miles, and has assumed a solid surface The quantity of 
water which descends into the interior must be enormous. 
The flooi of the sea, the beds of rivers and lakes, are all 
leaky Of the annual rain which sinks beneath the surface 
of the land, we cannot tell what proportion is detained and 
prevented from rising again m springs Not only does this 
subteiranean water percolate down cracks and joints, it 
mfiltiatea through the very pores of the rocks, and can do 
so even against the pressure of steam on the further side. 

Accordingly, there has arisen a very prevalent belief among 
geologists, that it is to the enormous expansive force of 
perhaps white-hot water finding access to, and imprisoned in, 
some of the heated empty spaces at the roots of volcanoes 
that the explosions of a crater and the subsequent rise of a 
lava-column are due. It has been supposed that, somewhat 
like the reservoirs in which the hot water and steam accu- 
mulate under the Icelandic geysers, these volcanic spaces 
receive a constant influx of water from the surface, winch 
cannot escape by other channels, but is in great part con- 
verted into vapour or retained m the fluid state at an enor- 
mously high temperature and under vast pressure. In the 
course of time, the materials filling up the chimney are 
unable to withstand the upward expansion of this impiisoned 
vapour and water, so that, after some premonitoiy rumb- 
lings, the whole opposing mass is blown out, and the vapour 
rushes up in the well-known masses of cloud. Meanwhile, 
the removal of the overlying column relieves some of the 
pressure from the water-charged lava, which therefore begins 
to rise in the funnel until it forces its way through some 
weak part of the cone, or pours over the top of the crater 
After a time the vapour is expended, the energy of the 
volcano ceases, and there comes a variable period of repose, 
until a renewal of the same phenomena brings on another 
eruption By such successive paroxysms it is supposed that 
the foim of the internal reseivoirs and tunnels become 
changed , new spaces for the accumulation of superheated 
water are formed, whence m time new volcanic vents issue, 
while the old ones gradually die out. 

As physical considerations negative the idea of a com- 
paratively thin crust surmounting a molten interior whence 
volcanic energy might be derived, geologists have found 
themselves involved m great perplexity to explain volcauic 
phenomena for the production of which a source of no great 
depth would seem to be necessary. They have supposed 
the existence of pools or lakes of liquid lava lying beneath 
the crust, and at an inconsiderable depth from the surface. 
They have sometimes appealed to the influence of the con- 
traction of the earth’s mass, assuming that the contraction 
13 greater m the outer than iu the inner portions, and that 
the effect of this must be to squeeze out some of the 
internal molten matter through weak parts of the crust 
Cordier, for example, calculated that a contraction of only 
a single millimetre (about -^vtli of an inch) would suffice to 
force out to the surface lava enough for 500 eruptions, 
allowing 1 cubic kilometre (about 1300 million cubic 
yards) for each eruption. 

The influence of contraction as the grand source of 
volcanic energy has recently been insisted upon on quite 
different grounds by Mr Mallet, who has developed the 
theory that all the present manifestations of bypogene action 
are due directly to the more rapid contraction of the hotter 
internal mass of the earth, and the consequent crushing in 
of the outer cooler shell. He points to the admitted diffi- 
culties m the way of connecting volcanic phenomena with 
the existence of internal lakes of liquid matter, or of a 
central ocean of molten rock. Observations made by him, 
on the effects of the earthquake shocks accompanying the 
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volcanic eruptions of Vesuvius and of Etna, showed that 
the focus of di&turbance could not be more than a few 
mile^ deep, — that, m relation to the general mas& of the 
globe, it was quite superficial, and could not possibly 
have lam under a ciust of 800 miles or upwards in 
thickness. The occurrence of volcanoes in lines, and 
especially along some of the great mountain-chains of 
the planet, is likewise dwelt upon by him as a fact not 
satisfactorily explicable on any previous hypothesis of 
volcanic energy. But he contends that all these difficulties 
disappear when once the simple idea of cooling and contrac- 
tion i3 adequately realized. “ The secular cooling of the 
globe,” he remarks, “is always going on, though in a very 
slowly descending ratio Contraction is therefore con- 
stantly providing a store of energy to be expended in ciush- 
lug parts of the crust, and through that providing for the 
volcanic heat. But the crushing itself does not take place 
with uniformity, it necessarily acts yer saltum after accumu- 
lated pleasure has reached the necessary amount at a given 
point, where some of the pressed mass, unequally pressed 
as we must assume it, gives way, and is succeeded perhaps 
by a time of repose, or by the transfer of the crushing action 
elsewhere to some weaker point. Hence, though the 
magazine of volcanic energy is being constantly and steadily 
replenished by secular cooling, the effects are intermittent.'’ 
He offers an experimental proof of the sufficiency of the 
store of lieat produced by this internal crushing to cause 
all the phenomena of existing volcanoes. The slight com- 
parative depth of the volcanic foci, their linear arrangement, 
and their occurrence along lines of dominant elevation 
become, he contends, intelligible under this hypothesis. 
For, since the crushing m of the crust may occur at any 
depth, the volcanic sources may vary in depth indefinitely , 
and as the crashing will take place chiefly along lines o t 
weakness in the crust, it is precisely in such lines that 
crumpled mountain-ridges and volcanic funnels should 
appear. Moreover, by this explanation it is sought to 
harmonize the discordant observations regarding the varia- 
tions m the rate of increase of temperature downwatd 
within the earth. In some parts of the crust the crushing 
must be much greater than m other parts , and since the 
heat “is directly proportionate to the local tangential pies- 
sure which produces the crushing and the resistance there- 
to,” it may vary indefinitely up to actual fusion. So long 
as the crushed rock remains out of reach of a sufficient 
access of subterranean water, there would, of course, be no 
disturbance. But if, through the weaker parts, water 
enough should descend and be absorbed by the intensely 
hot crushed mass, it would be raised to a very high tem- 
perature, and, on sufficient diminution of pressure, would 
flash mto steam and produce the commotion of a volcanic 
eruption 

This ingenious theory requires the operation of sudden 
and violent movements, or at least that the heat generated 
by tbe crushing should be more than can be immediately 
conducted away through tbe crust. W ere the crushing slow 
and equable, the heat developed by it would doubtless be 
tranquilly dissipated through the crust, the temperature of 
which might not be sensibly affected in the process, or not 
to such an extent as to cause any appreciable molecular re- 
arrangement of the particles of the rock. Moreover, as the 
action is general throughout the whole mass of the outer 
shell, there does not seem in the theory any valid reason 
why volcanic action should be limited to particular lines, 
and why it should continue so long persistently on these 
lines. The existence of weak parts of the crust is postu- 
lated , but tbe successive crushmgs and consequent fusions 
might bo expected to strengthen these weaker parts and 
to make volcanic conditions less easy, 

It cannot indeed be denied that there exists the most 
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convincing geological evidence in favour of the secular con- 
traction of the globe, that during the process masses of 
sedimentary strata, many thousands of feet in thickness, have 
been crumpled aud crushed, and that the crumpling has 
often been accompanied by such an amount of heat and 
evolution of chemical activity as to pioduce a movement and 
rearrangement of the elements of the rocks,- — this change 
sometimes advancing to the point of actual fusion There 
is reason to believe that some at least of these periods of 
intense terrestrial disturbance have been followed by periods 
of prolonged volcanic action m the disturbed areas. Mr 
Mallet’s theory is thus, to some extent, supported by inde- 
pendent geological testimony The existence, however, of 
large leservous of fused rock, at a comparatively small depth 
beneath the surface, may be conceived as probable, apart 
altogether from the effects of the subsidence of the outer 
shell upon the inner nucleus The connexion of volcanoes 
with lines of elevation, and consequent weakness in the 
earth’s crust, is precisely what might have been anticipated 
on the view that the nucleus, though piactically solid, is at 
such a temperature and pressure that any diminution of the 
pressure, by corrugation of the crust or otherwise, will cause 
the subjacent portion of the nucleus to melt. It is along 
the lines of elevation that the pressure must be relieved, and 
it is there that the consequent melting will take place. On 
these lines of tension and weakness, therefore, the conditions 
for volcanic excitement must be best developed. Water is 
there able soonest to reach the intensely-heated materials 
underneath the crust, and to give rise to the volcanic ex- 
plosions. The periodicity of eruptions will thus depend 
upon the length of time required for the storing up of 
sufficient steam, and on the amount of resistance in the 
crust to be overcome. In some cases the intervals of 
activity, like those of the geysers, return with considerable 
regularity. In other cases, the shattering of the crust, or 
the upwellitig of vast masses of lava, or the closing of sub- 
terranean passages for the descending water, or other causes 
may vary the conditions so much, from time to time, that the 
eruptions may follow each other at very uuequal periods, 
and with very discrepant energy. Each great outburst 
exhausts for a while the vigour of the volcano, aud an 
interval is needed for the renewed accumulation of vapour. 

Section II.— Earthquakes. 

The phenomena of earthquake-motion having been dis- 
cussed m the article Earthquakes, we shall notice here 
only those which have a marked geological importance from 
the way in which they affect the crust or surface of the 
earth, briefly describing the effects of earthquakes upon the 
surface of the land, and upon terrestrial and oceanic 
waters,, the permanent changes of level occasioned by them, 
their distribution and geological relations, and their causes. 

I Effects upon the Soil and General Surface of a 
Country. — The earth-wave or wave of shock under- 
neath a country may traverse a wide region and affect 
iti violently at the f time without leaving any trace of its 
passage. Loose objects, however, are apt to be displaced. 
Thus blocks of rock, already disengaged from their parent 
masses, may be rolled down into the valleys below. Large 
landslips are thus produced, and these may give rise to very 
considerable subsequent changes in the drainage of the 
localities where they take place. It has often been observed 
that the soil is rent by the passage of the earthquake. 
Fissures appear, varying in size from mere cracks, like those 
due to desiccation, up to deep and wide chasms. Where 
these cracks are numerous, and where, consequently, the 
ground has been much disturbed, permanent modifications 
of the landscape may he produced. Trees are thrown down 
and buried, wholly or in part, in the rents. These superficial 
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effects may, m a few years, he effaced by the gradual 
levelling power of the atmosphere. Where, however, the 
chasms are wide and deep enough to intercept any rivulets, 
or to seive as channels for heavy ram-tonents, they are 
sometimes further excavated, so as to become gradually 
enlarged into ravines aucl valleys. As a lule, each rent 
is only a few yaids long. Sometimes it may extend for 
half a mile or even moie. In the earthquake which shook 
the South Island of New Zealand in 1848, a fissure was 
formed averaging IS inches m width and traceable for a 
distance of 60 miles parallel to the adjacent axis of the 
mountain-chain. The subsequent earthquake of 1855, m the 
same region, gave rise to a fracture which could be traced 
along the base of a line of cliff for a distance of about 90 
miles. 

Remarkable circular cavities are sometimes formed in the 
ground during the passage of the earth-wave. In many 
cases these holes serve as funnels of escape for an abundant 
discharge of water, so that when the distuibance ceases 
they appear as pools. They are believed to be caused by 
the sudden collapse of subterranean water-channels and 
the consequent forcible ejection of the water to the surface. 

2. Effects upon Ten estnal Waters. — Springs aie tem 
poranly affected by earthquake movements, becoming 
greater or smaller in volume, sometimes muddy or dis 
colomed, and sometimes increasing in temperature. Brooks 
and nveis have been observed to flow with an interrupted 
course, increasing or diminishing m size, stopping in 
their flow so as to leave their channels dry, and rolling 
forward with increased rapidity. Lakes are still moie 
sensitive to the tiemors of the ground beneath. Their 
waters occasionally rise and fall for several hours, even at a 
distance of many hundred miles from the centre of disturb- 
ance. Thus, on the clay of the great Lisbon earthquake, 
many of the lakes of central and north-western Euiope were 
so affected as to maintain a succession of waves rising to a 
height of 2 or 3 feet above their usual level. Cases, how- 
ever, have been observed where, owing to excessive sub- 
terranean movement, lakes have been emptied of their 
contents and their beds left permanently dry. On the othei 
hand, areas of dry ground have been depressed, and have 
become the sites of new lakes. 

Some of the most imp oi taut changes in the fresh water 
of a legion, however, are produced by the fall of masses of 
rock and earth. Landslips, by damming up a stream, may 
so arrest its water as to form a lake. The barrier, if of 
sufficient strength, may be permanent, and the lake will 
then remain. Owing, however, to the usually loose, inco- 
herent character of its materials, the clam thrown across the 
pathway of a stream runs a great risk of being undermined 
by ths percolating water. When this is the case, a sudden 
giving way of the barrier will allow the confined wator to 
rush with great violence clown the valley, and produce 
perhaps tenfold more havoc there than may have been 
caused by the original earthquake. When the landslip is 
of sufficient dimensions to divert the stream from its 
previous course, the new channel thus taken may become 
permanent, and a valley may be cut out or widened, 

3. Effects upon the Sea. — The great sea-wave propagated 
outward from the centre of a sub-oceanic earthquake, and 
reachiug the land after the earth-wave has arrived there, 
gives rise to much destruction along the maritime parts of 
the disturbed region. As it approaches the shore, the 
littoral waters retreat seawards, sucked up, as it were, by the 
advancing wall of water, which, reaching a height of some 
times. 60 feet, rushes over the bare beach and sweeps inland, 
carrying with it everything which it can dislodge and bear 
away. . Loose blocks of rock are thus lifted to a consider 
able distance from their former position, and left at a higher 
leveL Deposits of sand, gravel, and other superficial 
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accumulations are torn up and swept away, while the suiface 
of the country, as far as the limit reached by the wave, is 
strewn with debris If the district has been already 
shattered by the passage of the earth-wave, the advent of 
the great sea-wave augments and completes the devasta- 
tion. 

4 Per nh I dent Changes of Lceel. — It has been observed, 
after the passage of an earthquake, that the level of the 
dis tui bed count ry has been changed Thus after the 
terrible earthquake of 10th November 1S22 the coast of 
Chili for a long distance was found to have risen fiom 3 to 
4 feet, so that along the shore the littoral shells u ere ex- 
posed adhering still to the rocks amid multitudes of dead 
fish. The same coast-line has since been further upraised 
by subsequent earthquake shocks On the other hand, 
many instances have been observed where the effect of the 
earthquake has been to depress permanently the disturbed 
ground. For example, by the Bengal earthquake of 1762 
an area of 60 square miles on the coast, near Chittagong, 
suddenly went down beneath the sea, leaving only the top 
of the higher eminences above water. The succession of 
earthquakes which in the years 1811 and 1812 devastated 
the basin of the Mississippi gave rise to widespread de- 
pressions of the ground, over some of which the river spread 
so as to toim new lakes, with the tops oE the trees still 
standing above the surface of the watei. 

5. Distiibution and Geological Relations of Earth- 
quakes. — While no large space of the earth’s surface seems 
to be free from at least some degree of earthquake- 
movement, theie are regions more especially liable to the 
visitation As a rule, earthquakes are most frequent in 
volcanic districts, the explosions of a volcano being very 
generally preceded or accompanied by tremors of greater or 
less intensity. In the Old World the great belt of earthquake 
disturbance stretches in an east and west direction, along 
that tract of rematkable depressions and elevations lying 
between the Alps and the mountains of northern Africa, and 
spreading eastward so as to enclose the basins of the 
Mediterranean, Black Sea, Caspian, and Sea of Aral, and 
to rise into the gieat mountain-ridges of Central Asia In 
this zone lie numerous volcanic vents, both active and 
extinct or dormant, from the Azores on the west to the 
basaltic plateaus of India on the east. The Pacific Ocean 
is surrounded with a vast ring of volcanic vents, and its 
borders are likewise subject to frequent earthquake shocks. 
Some of the most terrible earthquakes within human ex- 
perience have been those which have affected the western 
seaboard of South America. 

6. Causes of Earthquakes. — An earthquake shock has 
been defined by Mr Mallefct as the transit of a wave of 
elastic compression through the crust and surface of the 
earth, generated by some sudden impulse within the crust. 
The passage of such a ware has been imitated experi- 
mentally, and some of its characteristic features have 
been illustrated by accidental explosions at powder-works. 
But though the phenomena point to some sudden and 
violent blow inflicted upon the solid crust, it is impossible 
to do more than speculate on the probable nature of this 
blow. In some cases it may arise from the sudden flashing 
into steam of water in the spheroidal state, from the 
sudden condensation of steam, from the explosions of a 
volcanic orifice, from the falling in of the roof of a sub- 
terranean cavity, or from the sudden snap of subterranean 
rocks subjected to prolonged and intense strain. Bub we 
are still, in ignorance as to the actual immediate cause of 
any earthquake in. regions remote from active volcanoes. 
So much, at least, is certain, that the shock must arise from 
some sudden and violent impulse, whereby a wave or un- 
dulation is propagated in all directions through the solid 
substance of the crust. 
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Section III.— Secular Upheaval and Depression. 

Besides the sudden movements due to earthquake-shocks, 
the crust of the earth undergoes m many places oscillations 
of an extremely quiet and uniform chaiacter, sometimes of 
an elevatory, sometimes of a subsiding nature. So tranquil 
are these changes that they produce from day to day no 
appieciable alteratiou iu the aspect of the ground affected. 
Only after the lapse of several generations, and by means 
of careful measurements, can they really be proved. In- 
deed, m the interior of a country nothing hut a senes of 
accurate levellings from some unchanged datum-line might 
detect the change of level, unless the effects of this teires- 
trral movement showed themselves in altering the diainage. 
It is only along the sea-coast that a ready measure is 
afforded of auy snch movement. In popular language it is 
usual to speak of the sea as rising or sinking relatively to 
the land. But so long as the volume of the ocean remains 
the same, the general sea-level can neither use nor fall, un- 
less by some movement of the solid globe underneath it. 
And, as we cannot conceive of any possible augmentation 
of the oceanic waters, nor of any diminution save what may 
be due to the extremely slow process of abstraction by the 
hycliation of minerals, or absorption into the earth’s in- 
terior, we are compelled to regard the sea-level as practi- 
cally a constant datum-line, any deviation from which, in 
the apparent heights of sea and land, must be due to move- 
ment of the land and not of the sea. 

There are indeed certain cosmical causes which may 
affect the relative levels of sea and land. Thus the accumu- 
lation of large masses of snow and ice as an. ice-cap at one 
of the poles would, as has been above pointed out (ante, 
p. 217), tend to displace the earth’s centre of gravity, and as 
a consequence to raise the level of the ocean in the hemi- 
sphere so affected, and to diminish it in a corresponding 
measure elsewhere. The return of the ice into the state of 
water would produce an opposite effect. Dr Croll has also 
drawn attention to the fact that, as a consequence of the 
diminution of centrifugal force owing to the retardation of 
the earth’s rotation caused by the tidal wave, the sea-level 
must have a tendency to subside at the equator and rise at 
the poles. A larger amount of land need not ultimately 
be laid bare at the equator, for the change of level resulting 
from this cause would be so slow that the general degrada- 
tion of the surface of the land might keep pace with it, and 
dimmish the terrestrial area as much as. the retreat of the 
ocean tended to increase it. Dr Croll has further pointed 
out that the waste of the equatorial land, and the deposition 
of the detritus in higher latitudes, must still further 
counteract the effects of retardation and the consequent 
change of ocean-level. 1 

Such widespread general causes of change must produce 
equally far-reaching effects. But in examining the changes 
of level between land and sea, we find them to be eminently 
local and variable in character, pointing to some local and 
unequally acting cause, — so that, while admitting these 
cosmical and widespread influences to be part of the general 
system of geological change, we must yet hold the sea- 
level, for all practical purposes, to be invariable, any 
apparent oscillations of that level upon the land being due 
to terrestrial movements 

§ 1. Movements of Upheaval. 

Various maritime tracts of the land have been ascertained 
to have undergone in recent times, or to be still undergoing, 
a gradual elevation above the sea. Thus, the coast of 
Siberia, for 600 miles to the east of the river Lena, the 
western tracts of South America, and the Scandinavian 
peninsula, with the exception of a small area at its southern 

1 Croll, PHI. Mag., 1868, p. 382; Sir W. Thomson, Pram. Geol 
Soc. Glasgow, m. 223. 
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apes, have been proved to have been recently uplieaved. 
The proofs of this change of level chiefly to be relied on 
are the follow mg 1 — 

(1.) The position of locks covered with barnacles or other 
littoral adherent animals, or pierced by lithodomous shells. 
A single stone with these creatures on its surface would not 
necessauly piove anything, for it might be cast up by a 
storm , but a hue of large boulders, which had evidently 
not been moved since the cirnpedes and molluscs lived upon 
them, and still more a solid cliff with these marks of littoral 
or sub-littoral life upon its base, now raised above high- 
water mark, would be sufficient to demonstrate a rise of land 
The amount of the upheaval might be pretty accurately 
determined by measuring the vertical distance between the 
upper edge of the barnacle zone upon the upraised rock, and 
the limit of the same zone on the present shoie. 

(2 ) A line of sea-caves, now standing at a distance above 
high water-maik beyond the reach of the sea, would afford 
evidence of recent uprise, since caves of this kind are only 
hollowed out by the waves between tide-marks 

(3 ) One of the most striking proofs of upheaval is 
furnished by what aie termed raised leaches. A beach is 
the space between tide-maiks, where the sea is constantly 
busy producing sand and gravel, mingling with them the 
remains of shells and other organisms, sometimes piling the 
deposits up, sometimes sweeping them away out into opener 
water The terrace or platform thus formed is a well- 
marked feature of coast-lines skirting tidal seas When the 
laud rises with sufficient rapidity to carry up the line of 
littoral deposits above the leach of the waves, the flat 
terrace thus elevated is known as a laised beach. The 
former high-water mark then lies inland, and while its 
sea- worn caves are in tune hung with ferns and mosses, it 
furnishes itself an admirable platform, on which meadows, 
fields, and gardens, roads, houses, villages, and towns spang 
up, while a new beach is made below the margin of the 
uplifted one. Raised beaches abound round many parts of 
the coast-line of Britain Some excellent examples occur 
m Cornwall and Devon. The coast-line on both sides of 
Scotland is fringed with raised beaches, sometimes four or 
five occurring above each other, at heights of 25, 40, 60, 
75 and 100 feet above the present high-water mark. Each 
terrace marks a former lower level of the land with regard 
to the sea, and probably a lengthened stay of the laud, at 
that level, while the intervals between them represent the 
vertical amount of each successive uplift of the land, and 
show that the land in its upward movement did not remain 
long enough at intermediate points for the formation of 
terraces. A succession of raised beaches, rising above the 
present sea-level, may therefore be taken as pointing to a 
former prolonged upheaval of the country, interrupted by 
long pauses, during which the general level did not 
materially change. 

(4.) Any stratum of rock containing marine organisms, 
which have manifestly lived and died where their remains 
now lie, must be held to prove upheaval of the land. In 
this way it can be shown that most of the solid laud now 
visible to us has once been under the sea Even high on 
the peaks of the cliff’s and the flanks of the Himalaya 
mountains, undoubted marine shells occur in the solid rocks 

(5.) In countries which have been long settled by a human 
population, it is sometimes possible to prove, or at least 
to render probable, the fact of recent uprise of the laud by 
reference to tradition, to local names, and to works of 
hnmnn constrnetinn, Piers anil hail) ours, if now found to 
stand above the upper limit of high-water, furnish indeed 
indisputable evidence of a rise of land since their erec- 
tion. 

1 “Earthquakes and Volcanoes,’’ by A. Geikie, Chambers’s Mis 
cellany of Tracts. 
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§ 2 Movements of Subsidence. 

It is more difficult to tiace the downward movement of 
the land, for the evidence of each successive sea-margin is 
carried down and washed away or covered up. Neverthe- 
less, the fact of subsidence can be satisfactorily established 
by the following kinds of proof 2 — 

(1 ) The results of mere erosion by the sea and those of 
actual depression of the level of the land cannot always be 
distinguished without some care The encroachment of 
the sea upon the land, involving, it may be, the disappear- 
ance of successive fields, roads, houses, villages, and even 
whole parishes, does not necessarily indicate a sinking of 
the land Such destruction of the coast-lme may, indeed, 
be in progress without any actual change of level. Should 
the sea, however, r^e to the level of roads and buildings 
which it never used to touch, should former half-tide 
rocks cease to show even at low water, and should rocks, 
previously above the reach of the highest tide, be turned 
first into shore reefs, then into skenies and islets, we 
infer that the coast-lme is sinking Such kind of evi- 
dence is found m Scania, the most southerly pait of 
Sweden. Streets, built of course above high-water mark, 
now lie below it, with older streets lying beneath them, so 
that the subsidence is of some antiquity. A stone, the 
position of which had been exactly determined by Linnseus 
m 1749, was found after 87 years to be 100 feet nearer 
the water’s edge. The west coast of Greenland, for a space 
of more than 600 miles, is perceptibly sinking. It lias 
there been noticed that, over ancient buildings on low shores, 
as well as over entire isI ets, the sea has risen The Moravian 
settlers have been more than once diiveu to shift their 
boat-poles inland, some of the old poles remaining visible 
under water 

(2 ) As the land is bi ought down within reach of the 
waves, its characteristic surface-features are, of course, apt 
to be effaced, so that the submerged area which passes clown 
beneath the sea may retain little or no evidence of its 
having been a land-surface. It will be covered, as a rule, 
with sea-worn sand or silt. Hence, no doubt, the reason 
why, among the marine strata which foim so large a part 
of the stratified portion of the earth’s crust, and where 
there are many proofs of depression, actual traces of land- 
surfaces are comparatively rare It is only under very 
favourable circumstances, as, for instance, where the area 
is sheltered from prevalent winds and waves, and where, 
therefore, the surface of the land can sink tranquilly under 
the sea, that fragments of that surface may be completely 
preserved under overlying marine accumulations. It is in 
such places that “ submerged forests ” occur. These are 
stumps or roots of trees still m their positions of growth 
m their native soil. Beds of peat, full of tree-stumps, hazel- 
nuts, branches, leaves, and other indications of a terrestrial 
surface, are often found in similar situations. Sir Henry 
de la Beche has described, round the shores of Devon, 
Cornwall, and western Somerset, a vegetable accumulation, 
consisting of plants of the same species as those which now 
grow freely on the adjoining land, and occurring as a bed 
at the mouths of valleys, at the bottoms of sheltered bays, 
and in front of and under low tracts of land, the seaward 
side of which dips beneath the present level of the sea 
Over this submerged land-surface sand and silt containing 
estuarine shells have generally been deposited, whence we 
may infer that in the submergence the valleys first became 
estuaries, and then sea-bays. If now, in the course of ages, 
a series of such submerged forests should be formed one 
over the other, and if, finally, they should, by upheaval of 
the sea-bottom, be once more laid dry, "so as to be capable 
of examination by boring, well-sinking, or otherwise, they 
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oulcl prove a former long-continued depiession, with 
tervals of rest. In such a case, the intervals of pause 
onld be marked by the buried forests, and the progress 
the depression by the strata of sind and mud lying 
itvveen them. In short, the evidence would be strictly 
1 a parallel with that furnished by a succesaion of raised 
3iches as to a former protracted elevation with long 
ruses 

(3 ) An interesting kind of proof of an extensive depres- 
on of the north-west of Europe is furnished by the deep 
ords or sea-lochs by which that region is indented. A 
ord is a long, narrow, and often singularly deep inlet 
the sea, which terminates inland at the mouth of a 
en or valley. The word is Norwegian, and in Norway 
ords are characteristically developed The English woid 
filth,” however, is the same, and the western coasts of 
Le British Isles furnish many excellent examples of fjords 
i Scotland they are usually called lochs, as Loch Houin, 
ocli Nevis, Loch Eyne, G-areloch; iu Ireland they are 
imetimes known by the name of loughs, as Lough Foyle, 
it more commonly by that of bays, as Dmgle Bay, Bantry 
ay There can be little doubt that, though now filled 
ltli salt water, fjords have been originally land valleys 
he long inlet was first excavated as a land-valley or glen, 
his valley exactly corresponds in form and character with 
ie hollow of the fjord, and must be regarded as meiely 
3 inland prolongation. That the glens have been exca- 
ited by subaenal agents is a conclusion borne out by 
great weight of evidence. If, therefore, we admit the 
ibaerial origin of the glen, we must also grant a similar 
lgm to its seaward prolongation. Every fjord will thus 
ark the site of a submeiged valley. This inference is 
mfirmed by the fact that fjords do not, as a rule, occur 
ngly Like the glens on the land they lie in groups ; so 
i at when they are found intersecting a long line of coast 
£e that of the west of Norway, or the west of Scotland, 
e conclude that the land has there sunk down so as to 
‘rant the sea to run fai up and fill the submerged glens. 
(4 ) Evidence of widespread depression over the area of 
e Pacific Ocean is furnished by the numerous atolls or 
iral islands scattered throughout that vast expanse of 
ater Mr Darwin ascertained that the reef-building corals 
i not live at a greater depth than about 15 or 20 fathoms, 
et reefs and circular islets of coral rise with nearly per- 
mdicular sides from a depth of 2000 feet and upwards, 
ltd they reach the surface of the sea. As the corals could 
it have begun to grow upward from such vast depths, Mr 
arwin first suggested that the sites of these coral reefs had 
idergone a progressive subsidence, the rate of upward 
■owth of the reefs keeping pace, on the whole, with the 
spression. A fringing reef would first be formed fronting 
L e land within the limit of the 20 fathom line. Growing 
3 ward until it reached the surface of the water, it would 
i exposed to the dash of the waves, which would break off 
eces of the coral and heap them upon the reef. In this 
ay islets would he formed which, by successive accumula- 
3ns of materials thrown up by the breakers or brought by 
mds, would remain permanently above water. On these 
Lets palms and other plants, whose seeds might be drifted 
om the adjoining land, would take root and flourish, 
tside the reef there would be a shallow channel of water, 
immun icating, through gaps in the reef, with, the main 
lean outside. Fringing reefs of this character are of 
immon occurrence at the present time. In the case of a 
'Utinenb they front its coast for a long distance, but they 
ay entirely surround an island. If the site of a fringing 
ef undergoes depression at a rate sufficiently slow to allow 
e corals to keep pace with it, the reef will grow upward 
the bottom sinks downward. The lagoon channel inside 
ill become deeper and wider, while, at the same time, the 


depth of the water outside will increase In tin* way a 
burner reef will be foimed. Continued slow depression 
must continually dimmish the area of the land enclosed 
within one of these rings of coial-reef, while the reef itself 
retains much the same size and position. At last the final 
peak of the oiiginal island disappears under the lagoon, and 
an atoll or true coral island is formed. Should any moie 
lapid or sudden downward movement take place, it might 
cairy the atoll down beneath the surface, as seems to have 
happened at the Great Chagos bank m the Indian Ocean, 
which is a submerged atoll. It has recently been suggested 
that barrier reefs do not necessanly prove subsidence, seeing 
that they may giow outward from the land upon the top 
of a talus of their own debris broken down by the waves, 
and may thus appear to consist of solid coral which had 
grown upward from the bottom during depression, although 
only the upper layer, 20 fathoms or thereabouts m thick 
ness, is composed of solid, unbroken, coial growth. The 
explanation may doubtless account for some barrier-ieefs, 
and for the way in which the steep seaward face of all such 
reefs is foimed and main tamed. But it does not elucidate 
the existence of submerged atolls, the presence of gaps in 
atolls answering to gaps in the fringing reefs opposite to the 
mouths of rivers , and the difficulty of supposing that, m a 
coral aichipelago, there should have been scores of sub- 
merged peaks so nearly of the same height as to rise within 20 
fathoms of the surface, and yet so seldom actually to tower 
above it. According to the simple and luminous theory 
of Mr Darwin, every stage in the progress of the changes is 
open to observation, from the incipient fringing reef to the 
completed and submerged atoll. Every observed fact fits 
in harmoniously with the others, and we reach the impres- 
sive conclusion that a vast area of the Pacific Ocean, fully 
6000 geographical miles from east to west, has undergone a 
recent subsidence, and may be slowly sinking still. 

It by no means follow's, however, as some writers have 
imagined, that the present Pacific Ocean occupies the site 
of a vast submerged continent. All the coral islands seem 
to have been built on volcanic peaks. Wherever any non- 
calcareous rock appears it is of volcanic origin. We must 
therefore conceive of these oceanic islands as detached 
volcanic eminences using out of a wide area of subsidence, 
and doubtless as deriving their existence from the results 
of that subterranean movement 

§ 3. Causes of Secular Upheaval and Depression. 

These movements, without question, we must again trace 
back to consequences of the original internal heat of the 
earth. There are various ways in which the heat may have 
acted. Thus a considerable accession of heat expands rocks, 
and, on the other hand, a loss of heat causes them to con- 
tract. We may suppose therefore that, during the sub- 
terranean changes, a great extent of the crust underneath a 
tract of land may have its temperature slowly raised. The 
effect of this increment would be to cause a slow uprise of 
the ground above. The gradual transference of the heat to 
another quarter might produce a steady subsidence. Such 
variations in subterranean temperature, however, could give 
rise at the most to hut very insignificant elevations or 
depressions. 

A far more important and generally effective cause is to 
be sought iu the secular contraction of the globe. If our 
planet has been steadily losing heat by radiation into space, 
it must have progressively diminished in volume. The 
cooling implies contraction. According to Mr Mallet, the 
diameter of the earth is less by at least 189 miles since the 
time when the planet was a mass of liquid. 1 But the con- 
traction has not manifested itself uniformly over the whole 
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surface of die planet Tlie ctusfc vanes much m structure, 
in thermal lesi&tance, and m the position of its isogeo- 
thermal lines. A* the hotter nucleus contracts moie rapidly 
"by cooling than the cooled and hardened crust, the latter 
must sink clow n by its own weight, and in so doing requires 
to accommodate itself to a continually diminishing diameter 
The descent of the crust gives rise to enormous tangential 
pressures The rocks aie ciushed, crumpled, and broken 
in many place- Subsidence must have been the general 
lule, but eveiy subsidence would doubtless be accompanied 
with upheavals of a more limited kind. The direction of 
these upheaval tracts would largely depend upon the 
original stiuctiue of the crust. It would be apt to occur 
m lines which, once taken as lines of weakness or lelief 
from the intense strain, would probably be made use of 
again and again at successive paroxysms or more tranquil 
periods of contraction. Mr Mallet, in the paper already 
cited, has ingeniously connected these movements with the 
linear direction of mountain chains, volcanic vents, and 
earthquake shocks. 

Though the origin of the present surface configuration 
of the land will be more conveniently discussed m a subse- 
quent part of this article, after the structure of the earth’s 
crust has been described, a few words may be inserted here, 
where some allusion to the subject might be looked for. 
Mountains may arise fiom three causes — (1) from the cor- 
rugation of the earth’s crust due to the effects of secular 
contraction , (2) from the accumulation of materials poured 
out of volcanic orifices, and (3) from the isolation of 
elevated masse* of ground, owiug to the removal, by 
denudation, of the materials originally connecting them, 
and to the consequent foimation of valleys Mountains 
formed in the volcanic way me almost always conical, and are 
either solitary, as Etna, or occur m linear groups, like the 
volcanoes of Java. Those formed by denudation are of 
minor dimensions, and rather deserve the name of hills. 
Mountain-chains, on the other hand, which are the 
dominant features of the earth’s surface, though they may 
have lines of volcanic vents along their crests, are nob 
formed essentially of volcanic materials, but of the sedi- 
mentary and crystalline rocks of the crust which have been 
ridged up into vast folds. If the continental lands may be 
compared to great undulations of the solid surface of the 
globe, the mountain-chains may be likened to the breaking 
crests of such wave-like undulations. In their internal 
structure mountain-chains bear witness to the intense 
crumpling of the rocks during the process of upheaval. As 
a consequence of the uprise of two or more parallel ranges 
of mountain, lines of longitudinal valley must be produced. 
But no sooner is a mass of land raised above the sea than 
it is exposed to the attacks of air, rain, frost, springs, 
glaciers, or other meteoric agents of disintegration. Its 
surface is then worn down, the flow of water down its slopes 
cuts out gulleys, ravines, and valleys, so that eventually a 
very rugged surface is produced, on which, probably, no 
portion of the original surface of upheaval may remain, but 
where new Hues of minor ridge and valley may appear as 
the combined result of internal geological structure and 
atmospheric denudation. The leader, however, is referred 
to part vii. of this article for a fuller treatment of this 
interesting subject. 

During the movements by which mountain masses have 
been upheaved, the stratified rocks have been so compressed 
as to occupy, iu many cases, but a small proportion of the 
horizontal extent over which they ori gina lly extended. 
They have adjusted themselves to this diminished area by 
undergoing intense plication, and thus acquiring a much 
greater vertical depth. On the other hand, they have been 
abundantly fractured, some portions of their mass being 
pushed up, others being let down, so that the crust is 
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traversed with a kind of complicated network of fissures. 
The discussion of these features of geological stiucture, 
howevei, must likewise be postponed to part iv., where 
the facts regaidmg then occurrence will be described 

Section IV.— Hypogene Causes of Changes in the Tex- 
ture, Structure, and Composition of Rocks. 

The phenomena of hypogene action hitheito under con- 
sideration have l elated almost wholly to the effects produced 
at the surface. It is evident, H owever, that these phenomena 
must be accompanied by very considerable changes m the 
rocks which foim the earth’s outer crust. These rocks, as just 
stated, have been subjected to enoimous pressure; they have 
been contorted, crumpled, and folded back upon themselves, 
as if thousands of feet of solid limestones, sandstones, and 
shales had been merely a few layers of caipet , they have 
been shattered and fractured eveiy where ; they have m one 
place been pushed far above their original position, in another 
depressed far beneath it . so great Has been the compression 
which they have undergone that their component pai tides 
have in many places been real ranged, and even crystallized. 
They have here and there actually been reduced to fusion, 
and have been abundantly invaded by masses of molten rock 
from below 

In the present section of this article we shall consider 
chiefly the nature of the agencies by which such changes 
have been effected , the results achieved, in so far as they 
constitute part of the architecture or structure of the earth’s 
crust, will be discussed in paifc iv. At the outset, it 
is evident that we can hardly hope to detect many of these 
processes of subterranean change actually m progress and 
watch their effects The very vastness of some of them 
places them beyond our direct leach, and we can only reason 
regarding them from the changes which we see them to 
have produced. But a good number are of a kind which 
we can in some measure imitate in our laboratories and 
furnaces. It is not requisite, therefore, to speculate wholly 
in the dark on this subject. Since the original and classic 
researches of Sir James Hall, the founder of experimental 
geology, great progress has been made in the investigation 
of hypogene processes by experiment. The conditions of 
nature have been imitated as closely as possible, and varied 
in different ways, with the result of giving us an increas- 
ingly clear insight into the physics and chemistry of sub- 
terranean geological changes. The succeeding portions of 
this section of the article will therefore he chiefly devoted 
to an illustration of the nature of hypogene action, in so far 
as that can be inferred from the results of actual experiment. 
The subject maybe conveniently treated under three heads — 
(1) the effects of heat ; (2) the effects of pressure and con- 
traction ; (3) the influence of water m effecting changes in 
minerals and rocks. 

§ 1 . Effects of Heat. 

The importance of heat among the transformations 
of the rocks has been fully admitted by geologists, since 
it used to be the watchword of the Huttonian or 
Yulcanisfc school at the end of last century. Two sources 
of subterranean heat may have at different times and 
in different degrees co-operated in the production of hypo- 
gene changes — (1) the internal heat of the globe, of which 
some account has already been given, and (2) the heat 
due to the transformation of mechanical energy in the 
crumpling, fracturing, and crushing of the rocks of the 
crust, as these have been from time to time compelled 
to adjust themselves to the diminishing diameter of the 
more rapidly cooling and contracting interior. From 
which of these two sources, or from what combination of 
them, the heat was derived by which any given change 
in the rocks was produced, is a problem which admits 
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in the meantime of only very partial solution. Leaving 
this question for the present, let us examine the effects 
which are clearly refeiable to the influence of heat. 
It is evident that the conditions under which these effects 
are produced must vary almost infinitely We have to 
consider (1) the temperature, from the lowest at which 
any change is possible up to that of complete fusion , (2) 
the nature of the rock operated upon, some matenals being 
much more susceptible of change fiom heat than others; 

(3) the pressure under which the heat acts, the potency of 
this agency being much increased with increase of pressure ; 

(4) the presence of water, whereby chemical changes take 
place which would not be possible m dry heat. 

In an interesting series of experiments the illustrious De 
Saussure (1779) fused some of the rocks of Switzerland and 
France, and inferred from them, contrary to the opinion pre- 
viously expressed by Desmarest, 1 that basalt and lava have 
not been produced from granite, but from hornstone (pierre 
de come), varieties of “ schorl,” calcareous clays, marls, and 
micaceous earths, and the cellular varieties from different 
kinds of slate 2 He observed, however, that the artificial 
products obtained by fusion were glassy and enamel-like, 
and did not always recall volcanic rocks, though some 
exactly resembled porous lavas. 

Sir James Hall, about the year 1790, began an important 
investigation, m which he succeeded in reducing various 
ancient and modern volcanic rocks to the condition of glass, 
and in restoring them, by slow cooling, to a stony state. 
Since that time many other researches of a more complicated 
kind have been undertaken, especially by Delesse, Daubrde, 
DeviHe, Bunsen, Bischof, H. and W. Rogers. By these 
observations it has been abundantly proved that all rocks 
undergo molecular changes when exposed to high tempera- 
ture, that when the heat is sufficiently raised they become 
fluid, that if the glass thus obtained is rapidly cooled it 
remains vitreous, and that, if allowed to cool slowly, a more 
or less distinct crystallization sets in, the glass is devitrified, 
and a lithoid product is the result. 

Illustrations of the influence of different degrees of heat 
upon rocks of different kinds may often be very instruct- 
ively observed at lime-kilns, especially those roughly-built 
kilns or pits which may still be met with in outlying dis- 
tricts. Some of the stones lining such cavities will be found 
with no sensible change, others show a somewhat cellular 
texture, others have acquired a rudely prismatic structure, 
while some have had their surfaces fused into a rough glaze 
or enamel. The bricks or stones used for lining furnaces 
present similar illustrations, the columnar or prismatic 
structure being occasionally very perfectly developed in 
these materials. Mere contact with a highly-heated surface, 
aud subsequent gradual cooling, have often produced this 
prismatic arrangement in rocks of the most diverse kinds. 
Thus, in Scotland, beds of sandstone and seams of coal 
have acquired the most perfect prismatic structure from 
the intrusion of basalt dykes or sheets through them. To 
these and other effects of intruded igneous rocks reference 
will be made in the sequel. In these cases the alteration 
is merely local, and has obviously been produced by contact 
with a highly heated surface. But, besides such minor 
effects due merely to contact, others of a more general kind 
affect large masses of rock or whole districts of country. 

When rocks are exposed to temperatures as high as their 
melting-points, they fuse into glass which, in the great 
majority of cases, is of a bottle-green or black colour, the 
depth of the tint depending mainly on the proportion of 
iron. In this respect they resemble the natural glasses — 
pitchstones and obsidians. They almost always contain 

1 Mm Acad. Seim 1771, p. 273, 

2 De Sanssuie, Voyages dans les Alps, edit. 1 803, tome i. p. 178. 


minute cells or bubbles, arising probably from the disen- 
gagement of water or of oxygen during the fusion Bat 
after the most thoiough fusion which has been found 
possible, minute granules usually appear in the solidified 
glass. (Sometimes these consist of specks of quartz, which 
is especially apt to remain unmelted when the rock is very 
siliceous, or of other mineials of the original rock. But a 
microscopic investigation of fused rocks shows that, even 
m what seems to be a tolerably homogeneous glass, them 
are abundant minute hair-like, feathered, needle-shaped, or 
irregularly-aggregated bodies diffused through the glassy 
paste These crystallites are m some cases colourless 
silicates, in others they are opaque metallic oxides, particu- 
larly oxides of iron. They precisely resemble the crystal- 
lites which are observed m many volcanic rocks, such as 
obsidian, pitchstone, and basalt. They may be obtained 
even from the fusion of a granitic or granitoid rock, as in 
the well-known case of the Mount Sorrel syenite near 
Leicester, which, being fused and slowly cooled, yielded 
abundant crystallites, including exquisitely grouped ooto- 
hedra of magnetite. 

According to the observations of Delesse, volcanic rocks, 
wffien reduced to a molten condition, attack briskly the 
sides of the Hessian crucibles in which they are contained, 
and even eat them through. This is an interesting fact, 
for it helps to explain how some intrusive igneous locks 
have come to occupy positions previously filled by sedi- 
mentary 'strata, and why, under such circumstances, the 
composition of the same mass of rock should be found to 
vary considerably from place to place. 3 

It would appear that, in passing from a crystalline into a 
vitreous condition, rocks undergo a diminution of density, 
which, on the whole, is greater the more silica and alkali 
are present, and is less as the proportion of iron, lime, and 
alumina increases. According to Delesse, granites, quartzi- 
ferous porphyries, and such highly silicated rocks lose from 
8 to 1 1 per cent, of their density when they are reduced to 
the condition of glass, basalts lose from 3 to 5 per cent., 
and lavas, including the vitreous varieties, from 0 to 4 per 
cent This diminution of density (and consequent increase 
of volume) may account for minor oscillations of the ground 
so often observed m volcanic regions If we suppose a sub- 
terranean mass of lava 500 feet thick to pass from the fluid 
to the crystalline condition, this might cause a subsidence 
of the ground above to the extent of about 20 or 25 feet. 
The transition of a similar mass of rock from the solid 
to the fluid condition would cause an uprise to a like 
amount. 

So far as experiments have yet been conducted, it has 
been found impossible to obtain from a piece of fused rock 
a crystalline substance exactly resembling the original mass. 
Externally it may appear quite stony, but its internal 
structure, as revealed by tbe microscope, shows it to be 
essentially a slag or glass, and not a truly crystalline rock. 
There is another fundamental difference between the natural 
and artificial products. When a compound containing sub- 
stances of different fusibilities is artificially melted, and 
allowed thereafter to cool in such a way that the various in- 
gredients may separate from each other, they appear in their 
order of fusibility, the most refractory coming first, and the 
most fusible being the last to take a solid form. But in rocks 
which have crystallized naturally from a fluid condition, it 
is often to be observed that the component minerals have 
been far from obeying what might have been supposed to 
be their invariable law. Thus, in all parts of the world, 
granite presents the very striking fact that its quartz, which 
we call an infusible mineral, has actually solidified after 
the more fusible felspar. In the Yesuvian lavas the 

3 BuU. Soc. Giol. France, 24 ser , iv. 1382. 
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difficultly fusible leucite may be seen to have enclosed j 
crystals already formed of the fusible augite. In many 
ancient crystalline rocks the pyroxenic constituents, which j 
offer a less resistance to fusion, have assumed a crystalline | 
form before the more refractory triclinic felspars From 
these facts it is clear that, in the fusion of rocks and m 
their subsequent consolidation, there must have been con- 
ditions under which the normal order of appearance of the 
minerals was disturbed or reversed. \ et another fact may 
be mentioned to show further the diffeience between the 
kind of fusion which has frequently obtained m nature 
and that of the ordinary operations of a glass-woik or iron- 
furnace As far hack as the year 1846 Scheerer showed 
that there exist in granite vanous minerals which could 
not have consolidated save at a comparatively lo’w tem- 
perature. He instanced especially several gadolinites, 
orthites, and allanites, which cannot enduie a higher tem- 
perature than a dull-red heat without altering their physical 
characters ; and he concluded that granite, though it may 
have possessed a high temperature, cannot have solidified 
from simple igneous fusion. 

We may conclude, therefore, that the manner in which 
rocks have been melted within the crust is not that mere 
simple fusion which we can accomplish artificially, but that 
it has involved conditions which have nob been successfully 
imitated in any laboratory or furnace Two obvious 
differences must occur to the reader between the natural 
and artificial operations. In the first place, rocks which 
hive undoubtedly once been m a fluid or at least pasty con- 
dition, and which have been injected as veins and dykes into 
previously consolidated masses, contain water imprisoned 
within their component crystals This is not water which 
has been subsequently introduced. It is contained m 
minute cells, which it usually does not now completely fill, 
but which it no doubt did occupy completely at the time and 
temperature at which the rock was consolidated. We have 
seen (ante, p, 250) how abundant are the discharges of water- 
vapour from volcanic fires, how the molten lava-streams 
issue from, their vents, saturated, as it were, with steam, 
and how the steam continues to rise from them long after 
they have congealed and come to rest. In the solid crystals 
of lava which were erupted only recently, as well as m 
those of early geological periods, the presence of water m 
minute cavities may be readily detected. It is in the 
quartz of such rocks, and still more in that of granite, that 
the detection of water-cavities is most easily made. The 
quartz of granite is usually full of them. “ A thousand 
millions, ,J says Mr J. Clifton Ward, “might easily be con- 
tained withm a cubic inch of quartz, and sometimes the 
contained water must make up at least 5 per cent of the 
whole volume of the containing quartz ’ Thus microscopic 
investigation confirms the conclusion arrived at by Scheerer 
in the memoir already cited, that at the time of its eruption 
granite must have beeu a kind of pasty mass containing a 
considerable proportion of water. It is common now to 
speak of the “aquo-igneous” origin of some eruptive rocks, 
and to treat their production as a part of what is termed the 
“ hydro-thermal 1J operations of geology. We may conclude 
that, while some rocks, like obsidian and pitchstone, which 
so closely resemble artificial glasses, may have been derived 
from a simple igneous fusion such as can be imitated in a 
furnace (though even in these the presence and influence 
of water may be traced), the great majority of rocks have 
had a more complex origin, and in a great number of cases 
can be proved to have been mingled with more or less 
water while they were still fluid. 

In the second place, there can be no question that, m 
the great hypogene laboratory of nature, rocks have been 
softened and fused under enormous pressure. Besides the 
pressure due to their varying depth from the s rface, they 


must have been subject to the enormous expansion of the 
superheated water or vapour which filled all their cavities. 
Mr Sorby has ingeniously estimated the probable pressure 
under which granite consolidated by taking the ratio 
between the size of the liquid cavities m the quartz and 
that of the contained bubble or vacuity Assuming the 
temperatuie of consolidation to have been 680° Fahr. (360" 
Cent), or a dull-red heat, he inferred that in many cases the 
pressure under which the granite consolidates must have 
been equal to that of an overlying mass of rock 50,000 feet, 
or more than 9 miles, in thickness. It isnotpiobable that 
any such thick overlying mass ever did cover the granite , 
the pressure, even if it be allowed to have been so great, 
must have been due partly to other causes, such as the 
compression due to secular contraction. 

It would appear theiefore that perfect anhydrous fusion, 
or the reduction of a lock to the state of a completely 
homogeneous glass, has been a comparatively tare process 
in nature, or at least that such glasses, if originally foimed, 
have in the vast majority of cases undergone devitrification 
and crystallization, until the glassy base has been reduced 
to a smaller or larger fraction of the total mass of the rock, 
or has entirely passed into a stony condition. In many 
volcanic rocks the original vitreous base or ground-mass 
can be readily observed with the microscope between the 
definitely-formed ciystals Crystallites, or arrested stages 
m the crystallization of iron oxides and of silicates, can 
often be detected in these rocks, more especially where it 
is evident that they must have cooled with comparative 
rapidity, as where they have been thiust into narrow 
fissures to form dykes. But in rocks such as granite, where 
no glass exists, but where the mineral constituents are all 
crystalline, no trace of the crystallites occurs Doubtless 
such differences point to original distinctions in the kind 
aud degree of fusion of the rocks. It seems reasonable to 
suppose that those locks which show a glassy ground-mass, 
and the presence of crystallites, have been fused, under 
conditions more nearly lesembling those of the simple 
igneous fusion of experiment. 

It has long been known that many mineral substances 
can be obtained in a crystalline form from the condensation 
of vapours This process, called sublimation, may be the 
result of the mere cooling and reappearance of bodies which 
have been vaporized by heat and solidify on cooling, or 
from the solution of these bodies in other vapours or gases, 
or from the reaction of different vapours upon each other. 
These operations are of common occurrence at volcanic 
vents, and in the crevices of recently erupted and still hot 
lava-streams. They have been successfully imitated by 
experiment. In the early researches of Sir James Hall on 
the effects of heat modified by compression, he obtained by 
sublimation “ transparent and well-defined crystals/' lining 
the unoccupied portion of a hermetically-sealed, iron tube, in 
which he had placed and exposed to a high temperature 
some fragments of limestone (Trans, Roy, & he. JSdin., vi. 
110). Numerous experiments have been made by Messrs 
Delesse, Daubrte, and others, in the production of minerals 
by sublimation. Thus many of the metallic sulphides 
found in mineral veins have been produced by exposing to 
a comparatively low temperature (between that of boiling 
water and a dull-red heat) tubes containing metallic 
chlorides and sulphide of hydrogen. By varying the 
materials employed, corundum, quartz, apatite, and other 
minerals have been obtained. It is not difficult, therefore, 
to understand how, in the crevices of lava-streams ancl 
volcanic cones, as well as in some mineral veins, sulphides 
and oxides of iron and other minerals may have been formed 
by the ascent of heated vapours. Superheated steam is 
endowed with a remarkable power of dissolving that 
intractable substance, silica; artificially heated to the tern- 
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perature of the melting point of cast-iron, it rapidly attacks , 
silica, and deposits the mineral in snow -white crystals as it ] 
cools. 

§ 2 Effects of Pressui e and Contraction 

Besides the influence of pressure in raising the melting 
point of subterranean locks, and in permitting water to 
remain fluid among them at temperatures far above the 
boiling-point, even at a red or perhaps a white heat, we 
have to consider the effects produced by the same cause 
upon rocks already solidified The simplest and most 
obvious result of pressure upon such rocks is their consoli- 
dation, as where a mass of loose sand is gradually compacted 
into a more or less coherent stone, or where a layer of 
vegetation is compressed into peat, lignite, or coal. In 
many cases the cohesion of a sedimentary rock is due merely 
to the pressure of the superincumbent strata. But it 
usually happens that some cementing material has contu- 
lxited to bind the component particles together. Of these 
natural cements the most frequent are peroxide of iron, 
si'hca, and carbonate of lime. 

Pressure equally distributed over a rock presenting every- 
where nearly the same amount of resistance will promote 
consolidation, but may produce no further internal change. 
If, however, the pressure becomes extremely unequal, or if 
the rock subjected to it can find escape from the influence 
in one or more directions, there will be a disturbance or 
learrangement of the particles, which by this means are 
made to move upon each other. Five consequences of 
these movements may be noticed here. 

(1 ) Cleavage . — "When a mass of rock, owing to subsidence 
or any other cause, is subjected to powerful lateral compres- 
sion, its innate particles, which in all rocks have almost 
invariably a longer and shorter axis, tend, under the intense 
strain, to real range themselves m the line of least resist- 
ance, that is, with their long axes perpendicular to the 
direction of the piessure. The result of this readjustment 
is that the rock affected by it acquires a facility for splitting 
along the lines in which its component particles have placed 
themselves Fine-grained argillaceous rocks show most 
characteristically this internal change ; but in coarse 
mateiials it becomes less conspicuous, or even disappears. 
Bocks which have been thus acted on, and have acquired 
this superinduced fissility, are said to he cleaved, and the 
fissile structure is termed cleavage This has been proved 
experimentally by Sorby, who produced perfect cleavage m 
pipeclay through which scales of oxide of iron had previously 
been mixed. Dr Tyndall superinduced cleavage on bees-wax 
and other substances by subjecting them to severe pressure. 
Cleavage among rocks occurs on a great scale in countries 
where the strata have been greatly plicated, that is, where 
they now occupy much less horizontal surface than they once 
did, and consequently where, m accommodating themselves 
to their diminished area, they have had to undergo much 
powerful lateral compression. The structure of districts 
with cleaved rocks is described in part iv 

(2 ) Further evidence of the compression to which rocks 
have been subjected is furnished by the way in which con- 
tiguous pebbles in a conglomerate may be found to have 
been squeezed into each other, and even sometimes to have 
been elongated in a certain general direction. It is doubt- 
loss the coarseness of the gram of such rocks which permits 
the effects of compression to be so readily seen. Similar 
effects must take place in fine-grained rocks, though they 
escape observation. Organic remains both of plants and 
animals may often be found to have undergone consider- 
able distortion from this cause. M. Daubr^e lias imitated 
experimentally the indentations produced by the con- 
tiguous portions of conglomerate pebbles. 1 

1 Co/nptes Re-ndus, xliv 823 


(3 ) The ingenious experiments of M. Tresca on the flow 
of solids have proved that, even at ordinary atmospheric 
temperatures, solid resisting bodjeslike lead, cast-iron, and 
ice, may be so compressed as to undergo an internal motion 
of their parts which is closely analogous to that of fluids. 
Thus, a solid jet of lead has been produced by placing a 
piece of the metal m a cavity between the jaws of a power- 
ful compressing machine. Iron, in like manner, has been 
forced to flow m the solid state into cavities and take their 
shape On cutting sections of the metals so compressed, 
their particles or crystals are found to have ranged them- 
selves in lines of flow which follow the contour of the space 
into which they have been squeezed. Such experiments 
are of considerable geological interest, for they show that 
in certain circumstances, under great jiressure, the unequally 
mixed particles of rocks within the earth’s crust may have 
been forced to move upon each other, and thus to acquire 
a “ fluid-structure ” resembling that which is seen in rocks 
which have possessed true liquidity. No laige sheet of 
rock can be expected, however, to have undergone this 
internal change ; the effects could only be produced excep- 
tionally at places where there was an escape from the pres- 
sure as, for instance, along the sides of fissures, or m other 
cavities of rocks. The explanation cannot be applied to the 
case of rocks like schists, which display a land of rude 
foliation or fluid-structure over areas many thousands of 
square miles in extent. 

(4.) Plication . — Preference has already been made to the 
fact that, owing to the more rapid contraction of the inner 
portion of the globe, the outer layer or crust is from time 
to time forced to adjust itself to this change by subsiding. 
As a consequence of the subsidence, the descending area 
requires to occupy less horizontal space, and must therefore 
suffer powerful lateral compression. The rocks are thus 
crumpled i\p, as, in the classic experiment of Sir James 
Hall, folds of cloth are folded when a weight is placed 
upon them and they are squeezed fiom either side. The 
mere subsidence of such a curved surface as that of our 
globe must thus necessarily pioduce much lateral compres- 
sion. Mr J. M. Wilson, has calculated that, if a tract of 
the earth’s srnface, 345 miles in breadth, be depiessed one 
mile, it will undergo compression to the extent of 121 
yards ; at two miles the compression will be 189 yards; at 
eight miles 598 yards. The observed amount of com- 
pression in districts of contorted rocks, however, far 
exceeds these figures. Another cause of the compression 
and contortion of rocks is the injection into them of igneous 
masses from below, but this is probably a minor source of 
distuibance. The character of plicated rocks is described 
in part iv. p. 300. 

(5.) Faults . — Closely connected with the disturbances 
which have produced contortions come those by which the 
crust of the earth has been fractured. But m this case the 
movement is one of elevation rather than of subsidence ; for, 
instead of having to occupy a diminished diameter, the rocks 
get more room by being pushed up, and as they cannot 
occupy the additional space by any elastic expansion of 
their mass, they can only accommodate themselves to the 
new position by a series of dislocations. Some portions 
will be pushed up farther than others, and this will happen 
more particularly to those which have a broad base. These 
will rise more than those with narrow bottoms, or the latter 
will seem to sink relatively to the former Each broad- 
bottomed segment will thus be bounded by two sides slop- 
ing towards the upper part of the block. This is found to 
be almost invariably the case in natuie. A fault or dis- 
location is nearly always inclined from the vertical, and 
the side to which the inclination rises, and from which it 
“liades,” is the upthrow side. The details of these features of 
geological structure are discussed in part iv., section v. 
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§ 3. Influence of T Vntt-r 

In the great geological contest fought at the beginning 
of the century between the Neptunists and the Plutonists, 
the two great battle-cries were, on the one side, "VS ater,^ on 
the other Fire. The progress of the science since that time 
has shown that each of the parties had truth on its side, 
and had seized one aspect of the problems touching the 
origin of rocks. If subteuanean heat has played a large 
part m the construction of the materials of the earth’s crust, 
water, on the other hand, has performed a hardly less im- 
portant share of the task. They have often co-operated 
together, and in such a way that the result must be re- 
garded as their joint achievement, wherein the respective 
share of each can hardly be exactly appoi turned. In the 
following brief i enune of this subject we shall consider the 
changes produced by pure water, by water charged with 
substances in solution, and by water raised above ordinary 
temperatures. 

By numerous observations it has been proved that all 
rocks within the accessible portion of the earth’s crust 
contain interstitial water, or, as it is sometimes called, 
quarry-water ( ectn-de-camere ). This is not chemically 
combined with their mineral constitnents, hut merely re- 
tained in their pores Mori of it evaporates when the stone 
is taken out of the parent rock and freely exposed to the 
atmosphere The absorbent powers of rocks vary greatly, 
and chiefly in proportion to their degxee of porosity. 
Gypsum absoibs from about 0 50 to IffiO per cent, of 
wafer by weight , granite, about 0 37 per cent., quartz 
from a vein m grande, 0 OS , chalk, about 20 0 ; plastic 
cl iv, fiom 19 5 to 24*5. These amounts may be increased 
by eshiiibtmg the air from the specimens and then immers- 
ing them m water. 

The water enclosed within the interstices and crystals 
of igneous rocks may be either an original constituent, 
deriving its origin, like any of the component minerals, 
from molten reservoirs withm the earth’s crust, or it 
may have descended from the surface to the incandescent 
rocks Many facts may be adduced in suppoit of the 
greater probability of the second new. Besides the 
general prjxmnty of volcanic orifices to large sheets of 
water, we have abundant evidence of the actual descent 
of water from the surface, both through fissures, and 
also by permeation through the solid substance of rocks. 
All surface rocks contain water, and no mineral substance 
i3 strictly impervious to the passage of liquid. The well- 
known artificial colouring of agates proves that even the 
mineral substances apparently most homogeneous and im- 
pervious can be traversed by liquids. M Daubrde has 
instituted a series of experiments to illustrate the power 
possessed by -water of penetrating roeks, in virtue of their 
porosity and capillarity, even against a considerable counter- 
pressure of vapour , and, without denying the presence of 
original water, he concludes that the interstitial water of 
igneous rocks may all have been derived by descent from 
the surface. 

The presence of interstitial water must affect the 
chemical constitution of rocks. It is now well understood 
that there is probably no terrestrial substance which, 
under proper conditions, is not to some extent soluble in 
water. By an interesting series of experiments, made many 
years ago by Messrs Rogers, it was ascertained that many 
of the ordinary mineral constituents of rocks could he dis- 
solved to an appreciable extent even by pure water, and that 
the change was accelerated and augmented by the presence 
of carbonic acid. 1 Silica, alkahferous silicates, and iron 
oxides can be taken up and held in solution by pure water, j 
even at ordinary temperatures, in considerable quantities. 


The rneie presence of pure water therefore within the 
pores of subterranean rocks cannot but give rise to changes 
m the composition of these rocks. Some of the moie 
soluble mateiials must be dissolved, and, as the water eva- 
porates, must he ledeposited in a new form. 

But water iu a natural state is never chemically pure. 
In its descent through the air it absorbs oxygen and 
carbonic acid, besides other impurities (see p 267), and 
as it filters through the soil it abstracts more caibomc 
acid, as well as other results of decomposing organic matter. 
It is thus enabled to effect numerous decompositions of the 
rocks underneath. The nature of these changes may he 
inferred from the composition of spring water, to which 
reference will subsequently be made (p. 270). For the 
present it will be sufficient to remark that two important 
kinds of chemical decomposition must evidently anse from 
the action of such infiltrating water. (1 ) The presence of 
the organic matter must exercise a reducing power on 
oxides. This will be more especially the case with those 
of iron, the nearly insoluble haematite being i educed 
to the protoxide, which, converted mto carbonate, is 
readily removable iu solution. There can be little 
doubt that by this means a vast amount of ferruginous 
matter is extracted from subterranean rocks and carried 
to the surface. (3.) The presence of carbonic acid 
enables the water to attack vigorously the miueial constitu- 
ents of locks Alkaline carbonates, with carbonates of lime 
and magnesia, and protoxides of iron and manganese, are 
produced, and these substances borne onward m solution 
give rise to further reactions among the rocks thiough which 
they are carried “ In the decomposition of locks,” says 
Bischof, “ carbonic acid, bicarbonate of hme, and the 
alkaline carbonates bung about most of the decompositions 
and changes m the mineral kingdom.” 

The microscopic study of rocks has thrown much 
light upon the miueialogical alterations m rocks due 
to the influence of percolating water. Even the most 
solid-looking, unweathered rocks, are found to have been 
affected by such metamorphism. Their hydious mag- 
nesian silicates, for example, are partially or wholly con- 
verted into such hydrous forms as serpentine, chlorite, 
or delessite. The process of conversion may often be 
watched. It can be seen to have advanced along the 
fissures or cleavage-planes of the minerals leaving the 
intervening sections still fresh; or it may he observed to 
have pioceeded in such a way that diffused alteration-pro- 
ducts are dispersed in filaments or irregular patches through 
the base of the rock, or gathered together and oven ro- 
crystallized in cavities; or the whole rock, as in many 
seipentmes, lias undergone an entire transformation Much 
information regarding such internal alterations of rocks 
may be obtained from the study of pseuduinorplin, that is, 
crystals having the external form of the mmcial of which 
they originally consisted, with the internal structure and 
composition of the mineral which has replaced it. Serpen- 
tine representing olivine, clay taking the place of rock-salt, 
silica that of wood, and marcasite that of molluscan shell, 
are familiar examples. There is no reason to doubt that 
these changes may, in the course of ages, have been effected 
at ordinary temperatures by water descending from the 
surface of the giound. 

But two other considerations require to be taken into 
account in the discussion of the internal transformations 
of rocks by subterranean water. (1.) In the first place, the 
water has often been at a high temperature. Merc descent 
into the ciust of the earth will raise the temperature of the 
water until, if this descent be prolonged, a point far above 
212° Fahr. may be reached. Experiments have shown that 
the chemical action of water is vastly increased by heat. 
Thus M. Daubrde exposed a glass tube containing about half 


1 Amenani Jomn Science (2), v 401. 



INFLUENCE OF WATER.] 

its weight of water to a temperature of about 400 3 C. At 
the end of a week he found the tube so entirely changed 
into a white, opaque, powdery mass as to present not the 
least resemblance to glass. The remaining water was highly 
charged with an alkahne silicate containing 03 per cent, of 
soda and 37 per cent of silica, with traces of potash and lime. 
The white solid substance was ascertained to he composed 
almost entirely of ciystalhne materials These consisted 
partly of minute perfectly limpid bjpyiamidal crystals of 
quartz, but chiefly of very small acicular prisms of wollas- 
tomte. It was found, moreover, that the portion of the 
tube which had not been directly in contact with the water 
was as much altered as the rest, whence it was inferred that 
at these high temperatures and pressures the vapour of 
water acts chemically like the water itself. (2 )In the second 
place, the effect of pressure must he recognized as most 
important in enabling water, especially when heated, to 
dissolve and retain m solution a laiger quantity of mineral 
matter than it could otherwise do. In M Dauhrde’s experi- 
ments just cited, the tubes were hermetically sealed and 
secured against fracture, so that the pressure of the greatly 
super-heated vapour had full effect By this means, with 
alkaline water, he not only produced the two minerals above 
mentioned, but also felspar and diopside. 

It is important to observe that the three conditions 
required for these changes — the presence of alkaline water, 
a high temperature, and considerable pressure — are precisely 
those which it can be affirmed must exist abundantly within 
the crust of the earth. We must admit the possibility of 
rocks originally at the surface being depressed so as to come 
within the influence of internal heat, and to contain within 
their pores abundant interstitial water more or less charged 
with alkaline carbonates. Bocks under these conditions, 
so far as we can judge, can hardly escape internal decom- 
position and recomposition. Mere descent to a great 
depth beneath the surface will not necessarily result in 
metamorphism, as has been shown m the case of the Hova 
Scotian and of the South Welsh coal-field, where sand- 
stones, shales, clays, and coal-seams can be proved to have 
been once depressed 14,000 to 17,000 feet below the sea- 
level, under an overlying mass of rock, and yet to have 
sustained no serious alteration. Perhaps the failure of 
change may he explicable on the supposition that these 
Carboniferous strata were comparatively dry. But where 
rocks possess sufficient interstitial water, and are depressed 
within the crust so as to he exposed to a considerable 
temperature and to great pressure, they must he metamor- 
phosed, — the extent of the metamorphism depending partly 
upon the vigour of the attack made upon them by the 
water, partly on their own composition and proneness to 
chemical change, and partly upon the length of time during 
which the process is continued. 

A metamorphosed rock must thus he one which lias 
suffered a mineralogical rearrangement of its substance 
It may or may not have been a crystalline rock originally. 
Any rock capable of alteration (and all rocks must be so in 
some degree) will, when subjected to the required conditions, 
become a metamorphie rock. The resulting structure, 
however, will, in most cases, bear witness to the original 
character of the mass. A sedimentary rock, for example, 
consisting of alternate layers of different texture and com- 
position, will doubtless retain, even in its metamorphosed 
condition, traces of that fundamental structure The water 
will travel more easily along certain layers than along 
others ; some laminae will be more readily affected, or will 
give rise to a set of reactions different from those of con- 
tiguous layers. Hence the rearrangement and recry stalliza- 
tion due to metamorphism will take pace along the prede- 
termined lines of stratification, so long as these lines have 
not been effaced or rendered inoperative by any other geo- 


263 

logical structure. It is doubtless to this cause that the 
foliated character of gneiss, mica-schist, and so many other 
metamorphie rocks is to be ascribed 

In the process of metamorphism, therefoie, as well as in 
that of fusion, to which reference has alieady been made, 
the influence of water wmuld seem to ha\e been always 
conspicuous Indeed, as will be shown in part iv , it is 
extremely difficult in many cases to draw a line between the 
results of metamorphism and igneous fusion, oi to decide 
whether a rock should be called igneous or metamorphie. 
It has been pointed out above, for example, that m many 
rocks which have undoubtedly been in a fluid condition, as 
pioved by their injected veins and dykes, the constituent 
mineials have not appeared in the order of then respective 
fusibilities Scheerer, lalie de Beaumont, and Daubree 
have shown how the presence of a comparatively small 
quantity of water in such locks has contributed to suspend 
their solidification, and to promote the ciyslalhzation of 
their silicates at tempeiatures considerably below tbe point 
of fusion. In this way the solidification of quartz in 
granite after the crystallization of the silicates, which would 
be unintelligible ou the supposition of mere dry fusion, 
becomes explicable. The phenomena of metamorphism in 
the architecture of the earth’s crust are discussed iu part iv. 

DIVISION II —EPIGENE OB SUBFACE ACTION 

It is on the surface of the globe and by the operation of 
agents working there that at present the chief amount of 
visible geological change is effected. In considering this 
branch of inquiry, we are not involved in the same prelim- 
inary difficulty regarding the very nature of the agencies as 
we found to be the case in the investigation of plutonic 
action. On the contrary, the surface agents are carrying 
on their work under our very eyes. We can watch it in all 
its stages, measure its progress, and mark m many ways 
how accurately it represents similar changes which for long 
ages previously must have been effected by the same 
means But in the systematic treatment of this subject we 
encounter a difficulty of another kind. We discover that 
while the operations to be discussed aie numerous and often 
complex, they are so interwoven into one great network 
that any separation of them under different subdivisions 
is sure to he more or less artificial, and to convey an 
erroneous impression. While, therefore, undei the una- 
voidable necessity of making use of such a classification of 
subjects, we must hear always in mind that it is employed 
merely for convenience, and that in nature superficial 
geological action must be continually viewed as a whole, 
since the work of each agent has constant reference to that 
of the others, and is not propeily intelligible unless that 
connexion be kept in view. 

The movements of the air ; the evaporation from land 
and sea ; the fall of rain, hail, and snow , the flow of rivers 
and glacieis j the tides, currents, and waves of the ocean • 
the growth and decay of organized existence, alike on land 
and in the depths of the sea j — in short, the whole circle of 
movement, which is continually m progress upon the surface 
of our planet, are the subjects now to he examined. It 
would be desirable to adopt some general term to embrace 
the whole of this range of inquiry. Bor this end the word 
epigene may he suggested as a convenient term, and anti- 
thetical to hypogene or subterranean action. 

The simplest arrangement of this part of Geological 
Dynamics ■will be into three sections : — 

I. Air — The influence of the atmosphere in destroy- 
ing and forming rocks. 

II. Water. — The geological functions of the circula- 
tion of water through the air and between sea 
and land, and the action of the sea. 
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III. Life. — T lie part taken by plants* and animals in 
preserving, destroying, or reproducing geological 
formations. 

The words destructive, reproductive, and conservative, 
employed in describing the opeiations of the epigene agents, 
do not necessarily imply that anything useful to man is 
destroyed, reproduced, or preserved. On the contraiy, the 
destructive action of the atmosphere may turn barren 
rock mto rich soil, while its reproductive effects sometimes 
turn rich laud into barren deseit. Again, the conservative 
influence of vegetation has sometimes for centuries retained 
as barren morass what might otherwise have become rich 
meadow or luxuriant woodland. The terms, therefore, are 
used in a strictly geological sense, to denote the removal 
and re-deposition of material, and its agency m preserving 
what lies beneath it. 


Section I. — Air. 

Its composition having been already treated of {ante, 
p. 220), we shall consider here (1) the motions, and (2) the 
geological action of the air, which arises partly from its 
c imposition, and partly from, its movements. 

I. Movements of tee Ain. 

These are due to differences in the pressure or density 
of the atmosphere, the law being that the air always 
moves from where the pressure is high to where it is low. 
Atmospheric pressure is understood to be determined by 
two causes, temperature and aqueous vapour. 

1. Temperate) e — 'Warm air, being less dense than cold 
air, ascends, while the latter flows in to take its place. The 
unequal heating of the earth’s surface, by causing upward 
currents from the warmed portions, produces horizontal cur- 
rents flora the surrounding cooler regions inwards to the 
central ascendiug mass of heated air. To this cause the 
trade winds and the familiar land and sea breezes are due. 

2. Aqueous Vapour . — In proportion as the quantity of 
watery vapour increases, the density of the air lessens. 
Consequently moist air tends to rise as warmed air does, 
with a corresponding but often very violent inflow of the 
drier aud consequently heavier air from the surrounding 
tracts. The ascent of the moist air lessens the atmospheric 
pressure, which is indicated by the fall of the barometer. 
When the up-streaming vapour rises into the higher regions 
of the atmosphere, it expands and cools, condensing into 
visible form, and descending in copious showeis to the earth 
Unequal and rapid heating of the air, or accumulation of 
aqueous vapour m the air, and possibly some other influ- 
ences not yet properly understood, give rise to extreme dis- 
turbances of pressure, and consequently to storms and 
hurricanes. For instance, the barometer sometimes indi- 
cates in tropical storms a fall of an inch and a half in an 
hour, showing that somewhere about a twentieth part of the 
•whole mass of the atmosphere has m that short space of 
time been displaced over a certain area of the earth’s sur- 
face No such sudden change can occur without resulting 
m the most destructive tempest or tornado. In Britain 
the tenth of an inch of barometric fall in an hour is 
regarded as a large amount, such as only accompanies great 
storms, 1 When the pressure of the air at one place is 
shown by the barometer to differ from that at a neighbour- 
ing locality at the same time, the wind will be observed to 
move on the whole from the area of high to the area of low 
pressure ; and if the difference be great or sudden, the 
movement of the air may rise to the force of a hurricane 
until the equilibrium of pressure i3 restored, 

The meteorological conditions of the atmosphere do not 


belong to the scope of this article (see Atmosphere, 
Climate, Meteorology) The reader, however, may note 
as of interest from a geological point of view the ascei tamed 
velocity and pressure exercised by the air in motion across 
the surface of the earth as expressed m the subjoined 


table : — 


Calm 

Light breeze . .. 
Strong breeze. 
Strong gale 
Huincane . 


Velocity in miles Pi essui e in pounds 
pel lioui. pel squaie foot. 

0 0 

14 1 

42 9 

70 25 

84 36 


II. Geological Influences of the Air. 

The paramount importance of the atmosphere as the 
vehicle for the circulation of temperature and moisture 
over the globe, and consequently as powerfully influ- 
encing the distribution of climate and the growth of plants 
and animals, must be fully recognized by the geologist 
Attention will be confined at present to the direct changes 
produced on the surface of the earth by the air — (1) oil 
land, and (2) on -water 


1. Its Influence on Land . 

I. Destructive Influences. — These are either (a) 
chemical or (/3) mechanical, though in nature the two 
kinds of action are often inseparably interwoven. 

(a) Under the denomination of chemical changes we in- 
clude the oxidation of those minerals which can contain 
more oxygen, as in the peroxidation and precipitation of 
protosalts of iron , likewise the absorption of carbonic acid 
by rocks, and the production of alkaline and earthy carbon- 
ates and bi carbonates, which still further promote the 
process of decomposition. In the one case the active agent 
of change is the oxygen of the air, or rather of the aqueous 
vapour in the air, for perfectly dry air seems to have little 
or no oxidizing effect. A familiar illustration, is afforded 
by the rust, or oxide, which forms on iron when exposed to 
moisture, though this iron may be kept long bright if 
allowed to remain screened from moist air. In the other 
case, the active agent is the carbonic add of the air, though 
here again it appears to be requisite that moisture should 
intervene as the medium of introducing the acid to the sub- 
stance which is to be altered by it. The occurrence of 
sulphuric and nitric acids in the air, especially noticeable 
m large towns, likewise leads to considerable corrosion of 
metallic surfaces, as well as of stones and lime. The mortar 
of walls may often be observed to be slowly swelling out 
ancl dropping off, owing to the conversion of the lime into 
sulphate. Great injury is likewise done from a similar 
cause to marble monuments m exposed graveyards. 

As a rule, the changes effected by the air lead to many 
subsequent transformations. For example, the oxidation 
of the bisulphide of iron produces sulphunc acid, which de- 
composes silicates, carbonates, and other compounds with 
which it comes in contact. These changes, however, arc 
more appropriately noticed under the head of rain (p. 267). 

(/?) Among the more recognizable mechanical changes of 
a destructive kind, brought about by the atmosphere, wo 
may notice the following influences : — 

1 Expansion and Contraction . — The effect of lieat is to 
expand rocks, of cold to contract them. Strictly speaking, 
these results on the surface of the earth are due, not to the 
air, but to the heat-rays of the sun which reach tlie rocks 
through the air. In countries with a great annual range 
of temperature considerable difficulty is sometimes experi- 
enced in selecting building materials liable to be little- 
affected by the alternate expansion and contraction which 
prevents the joints of masonry from remaining close and 


1 Buchan’s Meteorology, p 266. 
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tight. In the United States, for example, -with an annual 
thermometric range of more than 90° Fahr. this difficulty- 
led to some experiments by Colonel Totten on the amount 
of expansion aud contraction in different kinds of building- 
stones, caused by variations of temperature. It was found 
that m fin e-gi amed granite the rate of expansion was 
•000004825 for every degree Fahr. of increment of heat, 
in white crystalline marble it was •000005668, and m red 
sandstone 000009532, or about twice as much as in granite. 
If the daily variations in temperature are large, the effects 
are still more striking. Iu tropical climates with intensely 
hot days and extremely cold nights, the rapid nocturnal 
contraction produces sometimes a strain so great as to nval 
frost m its influence upon the suiface of exposed rocks, 
disintegrating them into sand, or causing them to crack 
or peel off in skins or irregular pieces. Df Livingstone 
found m Africa (12° S lat , 34° E. long) that surfaces of 
rock which during the day were heated up to 137° Fahr. 
cooled so rapidly by radiation at night that, unable to sus- 
tain the strain of contraction, they split and threw off sharp 
angular fragments from a few ounces to 100 or 200 E> m 
weight 1 

2. Frost — Though properly belonging to the subject of 
the geological behaviour of water to be afterwards described 
in more detail, the disintegrating action of frost maybe 
noticed here In freezing water expands, and thereby 
exerts an enormous strain upon any enclosed cavities or 
walls which may confine it. The consequence of this action 
is that in countries exposed to frost a continual disinteg- 
ration of the surface of rocks goes on. This superficial 
decay combines with the chemical and mechanical opera- 
tions of the atmosphere to produce considerable modifica- 
tions in the forms of rocks and cliffs. 

3. Wind — By driving loose sand over rocks, prevalent 
winds produce on them a scratched and polished surface, 
as has happened with ancient monuments buried in the 
sands of the Afucan deserts 2 It is said that at Cape Cod 
holes have even been drilled in window glass by tlie same 
agency. 3 Cavities are now and then hollowed out of rocks 
by the gyration m them of little fragments of stone or 
grains of sand kept m motion by the wind. Hurricanes 
lorm important geological agents upon land in uprooting 
trees, and thus sometimes impeding the drainage of a 
country, and giving rise to the formation of peat mosses. 

Weathering of Rocks. — Under the term “weathering” 
are included all the superficial changes which rocks undergo 
in consequence of the action of atmospheric processes upon 
them The nature and rapidity of the disintegration depend 
partly on the one hand upon the climate, aud partly on the 
other upon the composition, texture, and exposure of the 
rocks In very dry countries, where the range of tempera- 
ture is not extreme, weathering is reduced to a minimum. 
But even if the climate be dry, considerable disintegration 
may be caused, as has been already explained, by rapid 
changes of temperature between day and night It is 
where moisture prevails, however, that weathering chiefly 
takes place. The nature of the changes will be more pro- 
perly considered in the section which is devoted to the action 
of ram. 

II. Reproductive Influences. — These arise partly from 
the result of the chemical aud mechanical disintegration 
involved in weathering, aud partly from the transporting 
power of winds and aerial currents. Under the former 
head is the formation of soil, under the latter may he 
noticed the production of sand-hills, the fall of dust-showers 
aud coloured rain, and the transport of seeds. 

1 Livingstone’s Zambesi, pp 492, 516 

2 For an account of tins action of drifting sand m North America 
see Blake in Pacific Raihoad Repot, v 92, 230 

3 Dana’s Manual, p 631 


Soil . — Of the detritus produced by the action of the air on 
rocks, anrl washed away by rams and sti earns, part remains 
on the land and forms soil. All soil may be considered as 
the result of the decomposition of rocks, mingled with de- 
cayed vegetable and animal matter. Were it not for the 
action of rain m washing the loose materials to a greater 
or less distance from their source, the soil of every locality 
ought to be merely the decayed upper surface of the rocks 
underneath. But wherever rain falls, the soil is moved 
from higher to lower levels. Hence m some cases a good 
soil is laid down upon rocks which of themselves would 
only produce a poor one. This action of rain m the 
formation of soil is further alluded to on p. 270, and 
the co-operative influence of plant and animal life on 
p. 289. 

Sand-lulls oi Dimes . — Winds blowing continuously upon 
loose materials, such as sand, drive them onward, and 
pile them into irregular heaps and ridges, called “ dunes.” 
This takes place more especially on windward coasts either 
of tlie sea or of large inland lakes, wheie the shores are 
sandy ; but similar effects may be seen even m the heart 
of a continent, as m the sandy deserts of the Sahara and of 
Arabia. The dunes travel inland m parallel, irregular, and 
often confluent ridges, between which rain-water is some 
times ai rested to form pools ( etangs of the French coasts), 
where formations of peat occasionally take place. On the 
coast of Gascony the sea for 100 miles is so barred by sand- 
dunes that in all that distance only two outlets exist for 
the discharge of the drainage of the interior. As fast as 
one ridge is driven away from a beach another forms in 
its place, so that a series of huge sandy billows, as it weie, 
is continually on the move from the sea margin towards the 
interior. A stream or river may temporarily arrest their 
progress, hut eventually they push the obstacle aside or in 
front of them. In this way the river Adour, on the west 
coast of France, has had its mouth shifted two or throe 
miles. Occasionally, as at the mouths of estuaries, the sand is 
blown across so as gradually to exclude the sea, and thus 
to aid the fluviatile deposits m adding to the breadth of the 
land 4 The coast of Norfolk is fringed with sand-hills 50 
to 60 feet high. On parts of the coast of Cornwall, the sand 
consists mainly of fragments of shells and corallines, and 
through tlie action of rain becomes sometimes indurated 
into a compact stone by carbonate of lime or oxide of iron. 
Long tracts of blown sand are likewise found along many 
parts of the Scottish and Irish coast-lines. 

On the western border of the European continent exten- 
sive sand-dunes exist. They extend for many leagues along 
the French coast, and thence, by Flanders and Holland,, 
round to the shores of Courland and Pomerania. In Den- 
mark they are said to cover an area of 260 square miles. 
On the coast of Holland they are sometimes, though rarely,. 
260 feet high, — a common average height being 50 to 60 
feet. The breadth of this maritime belt oE sand varies, 
considerably. On the east coast of Scotland it ranges from 
a few yards to 3 miles ; on the opposite side of the 
North Sea it attains on the Dutch coast sometimes to as. 
much as 5 miles The rate oE progress of the dunes- 
towards the interior depends upon the wind, the duectioii 
of the coast, and the nature of the ground over which they 
have to move. On the low and exposed shores of the Bay 
of Biscay, when not fixed by vegetation, they travel inland, 
at a rate of about 16 J feet; in Denmark at from 3 to 24- 
feet per annum In the course of their march they envelop 

4 For accounts of sand-dunes, tlieir extent, progress, structure, anil 
the means employed to arrest their progress, the reader may consult 
Andersen’s Klitformatumem, 1 vol 8vo, Copenhagen, 1861 ; Laval 
m Annales des Fonts et Chausstes, 1847, 2me sens,, and Marshs 
Man and Nature, 1864, and the works cited ky him See also Eli ft 
de Beaumont, Lemons de Geologic, vol l. 
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houses and fields ; even whole parishes and districts once 
populous have been overwhelmed by them. 1 

Along the margins of large lakes and inland seas many 
of the phenomena of an exposed sea-coast are repeated, and 
on no mfenor scale Among these must be included sand- 
dunes, such as occur at the south-eastern end of Lake 
Michigan and on the eastern borders of the Caspian Sea. 
The shift mg of vast vravc-s of sand by the v ind is exempli- 
fied on the grandest scale in the sandy deserts of Africa, 
Arabia, and Central Asia Such and wastes of loose sand, 
situated far inland and far distant from any sheet of fresh 
water, suggest curious problems in. physical geography. 
Their sites may have been at a comparatively recent geo- 
logical peuod covered by the sea ; or, lying in rainless 
donates and having their surfaces exposed to the disinte- 
grating effects of gieat extremes of temperature, the tracts 
may have become sandy and barren through atmospheric 
disintegration. The desert of the Sahara furnishes a good 
illustration of a dned-up sea-bed. In the rainless tract to 
the east of the Red Sea lie the great sandy desert3 and 
hills of Arabia, of which Mr Palgrave has given so graphic 
a narrative. Captain Sturt found vast deserts of sand in 
the interior of Australia, with long lines of dunes 200 feet 
high, united at the base and stretching in straight lines as 
far as the eye could reach. In the south-east of Europe 
great tracts of sandy desert occur in Poland, and run 
through the southern provinces of Russia. 

Dust-showers, Blood-tain — In tropical countries, where 
great droughts are succeeded by violent hurricanes, 
the dust or sand of dried lakes or river-beds is some- 
times borne away into the upper regions of the atmo- 
sphere, where, meeting with strong aerial cunents which 
transport it for hundieds and even thousands of miles, 
it may descend again to the surface, m the form of 
“ red-fog,” “sea-dust,” or “sirocco-dust” This trans- 
ported material, usually of a brick-dust or cinnamon 
colour, is occasionally so abundant as to darken the air and 
obscure the sun, and to cover the decks, sads, and rigging of 
vessels which may even be hundreds of miles from land. 
Rain falling through such a dust-cloud mixes with it, and 
descends either on sea or land as what is popularly called 
“ blood-rain.” This is frequen on the north-west of Africa, 
about the Cape Verd Islands, m the Mediterranean, and 
over the bordering countries. A microscopic examination 
of this dust by Ehrenberg led him to the belief that it 
contains numerous diatoms of South American species; and 
he inferred that a dust-cloud must be swimming m the 
atmosphere, carried forward by continuous cunents of 
air in the region of the trade-winds and anti-trades, but 
suffering partial and periodical deviations. But much of 
the dust must come from the sandy plains and desiccated 
pools of the north of Africa. Daubrde recognized in 1865 
some of the Sahara sand which fell m the Canary Islands. 
On the coast of Italy a film of sandy clay, identical with 
that m parts of the Libyan desert, is occasionally found on 
windows after rain, In the middle of last century an area 
of northern Italy, estimated at about 200 square leagues, 
was covered with a layer of dust which in some places 
reached a depth of one mch. Should the travelling dust 
encounter a cooler temperature, it may be brought to tlie 
ground by snow, as has happened in the north of Italy, and 
more notably in the east and south-east of Russia, where 
the snows are sometimes rendered dirty by the dust raised 
by the winds on the Caspian steppes. It is easy to see 
that a prolonged continuance of this action must give 
rise to widespread deposits of dust, mingled with the soil 
of the land, and with the silt and sand of lakes, rivers, 

1 Tins destination has been, during the last quarter of a cental y, 
tverted to a gieat extent by the planting of pine forests, the turpen- 
,me of winch has become the source of a large revenue 
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and the sea; and that the minuter organisms of tiopical 
regions may thus come to be preserved m the same forma- 
tions with the tenestual or marine organisms of temperate 
latitudes. 2 

Transportation of Seeds. — Besides the transport of dust 
and minute organisms for distances of many thousands 
of miles, the same agency may come into play also in the 
transport of living seeds, which, finally leaching a congenial 
climate and soil, may take root and spread. We are yet, 
however, very ignorant as to what extent tins cause has actu- 
ally operated in the establishment of any given local flora. 
With regard to the minute forms of vegetable life, indeed, 
theie can be no doubt as to the efficacy of the wind to 
transpoit them across vast dL&tances on the surface of the 
globe Upwards of 300 species of diatoms have been 
found in the deposits left by dust-showers. Among tlie 
millions of organisms thus transported it is hardly conceiv- 
able that some should not fall into a fitting locality for 
their continued existence and the perpetuation of their 
species. 

2. Influence of the Air on Water. 

The action of the air upon water will be more fitly 
noticed in the section devoted to water (p. 285). It will 
be enough to notice lieie — 

1. Ocean Currents. — The m-streaming of airfiom cooler 
latitudes towaids the equator causes a dnft of the sea-water 
iu the same direction. Owing to the rotation of the earth, 
these aerial currents tend to take a more and more westerly 
trend as they approach the equator. This they communi- 
cate to the marine currents, which, likewise moving into 
regions having a greater velocity of rotation than their own, 
are all the more impelled m the same westerly direction 
Hence the westerly belt or equatorial current, which flows 
across the great ocean Owing to the position of the con- 
tinents across its path, this great current cannot move un- 
interruptedly round the earth. It is split into branches 
which turn to right and left, and, bathing the shores of the 
laud, carry some of the warmth of the tropics into more 
temperate latitudes. 

2. Waves. — The impulse of the wind upon a surface of 
water throws that surface into pulsations which lange in 
size fiom mere ripples to huge billows. Long-continued 
gales from the seaward upon an exposed coast indnectly 
effect much destruction, by the formidable battery of billows 
which they bring to bear upon the land. Wave-action is 
likewise seen in a marked manner when wind blows strongly 
across a broad inland sheet of water, such as Lake Superior. 
(See p. 279.) 

3. Alteration of the Water-level. — When the wind blows 
freshly for a time down a lake or into a bay or arm of the 
sea, it drives the water befoie it, and keeps it temporarily 
at a higher level, at the further or windward side. In a 
tidal sea, such as that which surrounds Gieat Britain, and 
which sends abundant long arms into the land, this action 
can often be studied. It is no infrequent occurrence that 
a high tide and a gale should happen at the same time. 
Whenever that takes place, then at those bays or firths which 
look windward the high tide rises to a greater height than 
elsewhere. With this conjunction of wind and tide, con- 
sideiable damage to property has sometimes been done by 
the flooding of warehouses and stores, while even a sensible 
destruction of cliffs and sweeping away of loose materials 
may be chronicled by the geologist. On the other hand, 
a wind from the opposite quarter will drive the water out 
of the inlet, and thus make the water-level lower than it 
should otherwise be. 

3 See Humboldt on dust •whirlwinds of the Orinoco, Aspects of 
Mature; also Maiuy, Phys Geog of Sea, chap vi. ; and Elirenberg’s 
Passat-Stauh und Blut-Regen, 1847. 
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Section II —Water, 

Of all tlic terrestrial agents by winch the surface of the 
earth is geologically modified, by far the most important is 
water When following hypogene changes m a foregoing 
part of this article, we found how large a share ls taken by 
water m the phenomena of volcanoes and other subterranean 
movements. When we returned to the surface of the earth 
and began to watch the operations of the atmospheie, we 
saw how impossible it is to consider these apait from the 
action of the aqueous vapour by which the atmosphere is 
pervaded We must now study in detail the working of 
this wondeiful geological agent itself. 

The substance which we term water exists on the earth 
in thiee well-known forms — * (1) gaseous, as invisible 
vapour \ (2) liquid, as water ; and (3) solid, as ice. 
The gaseous form has already been noticed in our inquiry 
into the geological characteristics of the air. It is in the 
air that this condition of the ■water-substance pievails. 
By the sun’s heat vast quantities of vapour are con- 
tinually raised from the surface of the seas, rivers, lakes, 
snow-fields, and glaciers of the world. This vapour remains 
invisible until the air containing it is cooled down to below 
its dew-point, or point of saturation, — a result which follows 
upon the union or collision of two aerial currents of differ- 
ent temperatures, or the rise of the air into the upper cold 
regions of the atmosphere, where it is chilled by expansion, 
by radiation, and by contact with cold mountains At first 
minute particles appear, which either remain in the liquid 
condition, or, if the temperature is sufficiently low, are at 
once frozen into ice. As these changes take place over 
considerable spaces of the sky, they give rise to the pheno- 
mena of clouds Further condensation augments the size 
of the cloud-pai tides, and at last they fall to the surface of 
the earth, if still liquid, as rain , if solid, as snow or hail ; 
and if partly solid and partly liquid, as sleet. As the 
vapour is largely raised from the ocean surface, so in gieat 
measure it falls back agam directly into the ocean. A con- 
si dei able proportion, however, descends upon the land, and 
it is this part of the condensed vapour which we have now 
to follow. Upon the higher elevations it falls as snow, 
and gathers there into snow-fields, which, by means of 
glaciers, send their drainage down towards the valleys and 
plains. Elsewhere it falls chiefly as ram, some of which 
sinks underground to gush forth again m springs, while the 
rest pours down the slopes of the land, feeding brooks and 
torrents, -which, swollen further by the springs, gather into 
broader and yet broader livers, wheieby the drainage of 
the land is carried out to sea Thence once more the 
vapour rises to reappear in clouds, and -feed the innumer- 
able water-ebannels by which the land is funowed from 
mountain-top to sea-shore, 

Heie then is a vast system of circulation, ceaselessly re- 
newed. And in that system there is not a drop of water 
■which is not busy with its allotted task of changing the 
face of the earth. When the vapour ascends into the air 
it is almost chemically pure. But when, after being con- 
densed into visible foim, and working its way over or under 
the surface of the land, it once more enters the sea, it is 
no longer pure, but more or less loaded with material taken 
by it out of the air, rocks, or soils through which it has 
travelled. Day by day the process is advancing. So far 
as we can tell, it has never ceased since the first shower of 
ram fell upon the earth. We may well believe, therefore, 
that it must have worked marvels upon the surface of our 
planet in past time, and that it may effect vast transforma- 
tions in the future. As a foundation for such a belief let 
us now inquire what it can be proved to be doing at the 
present time. 

The subject of the geological operation of water upon 
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the globe maybe conveniently studied under the following 
subdivisions — 

A. Terrestrial Waters. — Under this head aie to be 
consideied — (1) the liquid state, including ram, under- 
ground water, brooks, nveis, and lakes , and (2) the solid 
state — frost, nver-ice, snow, hail, glaciers. 

B. Oceanic Waters. — Including the influence of marine 
cuirents, tides, and waves, and the part taken by the sea 
in the general geological regime of the earth. 

A. Terrestrial Waters. 

I. IN THE LIQUID STATE 
§ 1. Rain. 

Bain effects two kinds of changes upon the surface of the 
land (1.) It acts chemically upon soils and stones, and 
sinking under ground continues, as we shall find, a great 
senes of similar reactions theie. (2 ) It acts mechanically, 
by washing away loose materials, and thus powerfully 
affecting the contouis of the land. 

I Chemical Action. — This depends mainly upon the 
nature and proportion of the substances abstracted by rain 
from the air in its descent to the earth. Bain always 
absorbs a little air, and as we have already seen (p 220) 
air always contains carbonic acid as well as other ingredi- 
ents, in addition to its nitrogen and oxygen. If ram be 
regarded as an agent washing the air and taking impunties 
out of it, we may the better realize bow by means of these 
ft is enabled to work many chemical changes which, were 
it to reach the earth as pure water, it could not accomplish. 

Composition of Rain-Water. — Numerous analyses of 
rain-water show that it contains in solution about 25 
cubic centimetres of gases per litre. An average pro- 
portional percentage is by measure — nitrogen, G6 4; 
oxygen, 312, carbomc acid, 2 4, — the oxygen being in 
greater proportion than m air, owing to its greater solu- 
bility in water. Common salt, ammonia, sulphates, mtiic 
acid, inorganic dust, and organic matter aie usually piesent 
in mmute quantities iu ram water. So far as we know at 
present, the three ingredients which arc chiefly effective in 
the chemical reactions due to rain are the oxygen, carbonic 
acid, and organic matter. 1 

Permeability of all Rods by Water. — Though minerals 
and rocks differ vastly iu their degree of porousness, there 
is none known which is nob in some degree permeable by 
water. Even such, hard and apparently impenetrable sub- 
stances as flint and agate are found to be permeable. For, 
in fact, rocks and minerals when examined with the micro- 
scope are seen to be made up of variously-shaped grams, 
crystals, or particles, and it is in the minute channels and 
interstices between these particles, or even through the 
particles themselves, that the water works its way Evi- 
dently, the smaller the interstices the less easily will the 
water force a passage into or through the stone. This per- 
meability, though well marked upon the surface of the 
land, becomes still more so underground, where the rocks 
are sometimes quite saturated with water. 

Liability of all Rocks to alteration by Water. — There is 
probably no known substance which is not, under some 
condition, soluble m water containing carbonic acid or other 
natural leagent. Bain-water, descending with the gases, 
acids, and organic matter it lias abstracted from the air and 
soil, effects a chemical disintegration of the rocks, This 
action was refened to in the description of the air as 

1 The oi game matter is revealed by the putud smell which long- 
kept lam -water gives out The reader who wishes to pursue this sub- 
ject may consult the elaborate tables of analyses m Dr Angus Smiths 
Air and Rain. See also the section on air, ante, p. 220. 
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partly due to atmospheiic moisture, but it is chiefly carried 
ou by rain And as ram is so widely and almost uni- 
versally distributed over the globe, this chemical action 
must be of very general occurrence 

Hatui e of the Changes effected — Confining our attention 
to its three chiefly active ingredients, we find that ram 
water reacts chemically upon rocks by — 1 Oxidation. — The 
prominence of oxygen in rain-water, and its readiness to 
unite with any substance which can contain more of it, 
render this a marked feature of the passage of ram over 
rocks. A thin oxidized pellicle is formed on the surface, 
and this, if not at once washed off by the ram, sinks deeper 
until a crust is formed over the stone. As already 
remarked, this process is simply a rusting of those minerals 
which, like metallic iron, have no oxygen, or have not their 
full complement of it. 2. Deoxidation — Organic matter 
having an affinity for more oxygen decomposes peioxides 
by depriving them of some part of their share of that ele- 
ment, and reducing them to protoxides. These changes are 
especially noticeable among the iron oxides so abundantly 
diffused among rocks. Hence rain-water, in sinking through 
soil and obtaining such organic matter, becomes thereby a 
reducing agent. 3. Solution . — This may take place either 
by the simple action of the water, as m the solution of rock- 
salt, or by the influence of the carbonic acid piesent in the 
ram Of the latter ( Caihonation ) a familiar example 
is the coriosion of marble slabs down which rain has 
trickled for a time. The carbonic acid dissolves soxne 
of the lime, which as a bicarbonate is held in solution 
m the caibonated water, but is deposited again when 
the water loses its carbonic acid or evaporates It 13 
not merely carbonates, however, which are liable to this 
kind of destruction. Even silicates of lime, potash, and 
socla, combinations existing abundantly as constituents of 
rocks, are attacked; their silica is liberated, and their 
alkalies or alkaline earths, becoming carbonates, are removed 
in solution. 4. Hydration — Some minerals, containing 
little or no water, and therefoie called anhydrous, when 
exposed to the action of the atmosphere, absorb water, or 
become hydrous, and are then usually more prone to further 
change. Hence the rocks of which they form part become 
disintegrated. 

Weathei ing . — The weathering of rocks is dependent upon 
two sets of conditions — (1) meteorological, as the range of 
temperature, abundance of moisture, height above the sea, 
and exposure, and (2) lithological, — the composition and 
texture of the rocks themselves. As regards the composi- 
tion of rocks, those which consist of particles liable to little 
chemical change from the influence of moisture are best 
fitted to resist weathering, provided their particles have 
sufficient cohesion to withstand the mechanical processes of 
disintegration. Siliceous sandstones are excellent examples 
of this permanence. Consisting wholly or mainly of the 
durable mineral quartz, they are sometimes able so to with- 
stand decay that buildings made of them still retain, after 
the lapse of centuries, the chisel-marks of the builders. 
Some rocks which yield with comparative rapidity to 
the chemical attacks of moisture show no marks of 
disintegration on their surface, which remains clean and 
fresh. This is particularly the case with limestones The 
reason lies obviously in the fact that limestone when 
pure is wholly soluble m acidulous water. Earn, falling 
on this rock removes some of it in solution, and will 
continue to do so until the lock is dissolved away. It is 
only where the limestone contains impurities that a 
weathered crust of more or less insoluble particles remains 
behind. Hence the relative purity of limestones may be 
roughly determined by comparing their weathered surfaces, 
where, if they contain much sand, the grains will be seen pro- 
jecting from the calcareous matrix, and where should the ; 


lock be very ferruginous, the jellow hydrous pei oxide or 
ochre will be found as a powdery crust. In limestones 
containing abundant encrinites, shells, or other organic re- 
mains, the weathered surface commonly presents the fossils 
standing out in relief. This seems to arise from the crys- 
talline arrangement of the lime m the organic structuies, 
whereby they are enabled to lesist disintegration better 
than the general mechanically aggregated matrix of the 
rock. An experienced fossil collector will always search 
well those weathered surfaces, for he often finds there, 
delicately picked out by the weather, minute and frail 
fossils which are wholly invisible on a fieshly broken sur- 
face of the stone. Many rocks weather with a thick 
crust or even decay inwards for many feet or yaids. 
Basalt, for example, often shows a yellowish-brown ferru- 
ginous layer on its surface, formed by the conversion of its 
felspar into kaolin and the removal of its silicate of lime 
as carbonate, by the hydration of its olivine and augite 
and their conversion into serpentine, saponite, or some 
other hydrous magnesian silicate, and by the conversion 
of its magnetite into limonite. Granite sometimes shows 
m a most remarkable way the distance to which weathei- 
mg can reach. It may often be dug into for a depth 
of 20 or 30 feet, the quartz crystals and veins retaining 
their original positions, while the felspar is completely 
kaolmized. 

It is to the effects of weathering that the abundant fan- 
tastic shapes assumed by crags and other rocky masses are 
due. Most varieties of rock have their own characteristic 
modes of weathering, whereby they may be recognized even 
from a distance. To some of these features reference wall 
be made m a subsequent section. 

II Mechanical Action. — When a rock bas been so 
corroded by weathering that the cohesion of the particles 
on its exposed surface is destroyed, these particles are 
washed off by ram. This detritus is either held in 
suspension in the little runnels into which the ram-diops 
gather as they begin to flow over the land, or is pushed by 
them along the surface. In this way the ram caiues off 
by mechanical movement wliat it has already loosened by 
chemical action. 

III Results of Eajn-Action. — It is evident that 
the general result of the fall of rain upon a land surface 
must be a disintegration and consequent lowoiing of 
that surface. At first we may be inclined to imagine 
that this waste must be so slow and slight as to be 
hardly appreciable. But a little observation will suffice 
to furnish many proofs of its existence and compara- 
tively rapid progress m some places. We aie familiar, 
for example, with the pitted channelled surface of the 
ground lying immediately under the drip of the caves of a 
house. We know that the fragments of stone and gravel 
are left sticking up prominently because the eaitli mound 
and above them lias been washed away, and because, being 
hard, they resist the action of the falling drops and screen 
the earth below them. On a far larger scale w T e may notice 
the same kind of operation in districts of couglomeiate, 
where the larger blocks, serving as a protection to the 
rock underneath, come to form as it were the capitals 
of slowly-deepening columns of rock. In the same w r ay in 
certain valleys of the Alps a stony clay is cut by the rain 
into pillars, each of which is protected by, and indeed owes 
its existence to, a large block of stone which lay oiigmally 
in the heart of the mass. These columns are of all heights, 
according to the positions in which the stones may have 
originally lain. There are instances, however, where tlie 
disintegration has been so complete that only a few- 
scattered fragments remain of a once extensive stratum, and 
where it may not be easy to realize that these fragments are 
not transported boulders. lu Dorsetshire and 'Wiltshire, for 
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example, the surface of the country is in some parts so 
thickly strewn with fragments of sandstone and conglomer- 
ate “that a person may almost leap from one stone to 
another without touching the ground. The stones are fre- 
quently of considerable size, many being four or five yards 
across, and about four feet thick .” 1 They have been used 
for the huge blocks of which Stonehenge and other of the 
so-called druidical circles have been constructed, hence they 
have been teimed Druid Stones. Other names are Sarsen 
Stones (supposed to indicate that their accumulation has 
been popularly ascribed to the Saracens), and Grey Wethers, 
from their resemblance in the distance to flocks of (wether) 
sheep. They are found lying abundantly on the chalk, 
suggestive at first of some former agent of transpoit by 
which they were brought from a distance. It is now, how- 
ever, generally admitted that they aie simply fragments of 
some of the sandy Tertiary strata which once covered the 
districts where they occur, and that while the softer por- 
tions of these strata have been carried away, the harder 
parts (their hardness perhaps increasing by exposure) have 
remained behind as Grey Wethers, and have subsequently 
suffered from the inevitable splitting and crumbling action 
of the weather, 

But it is not from any single example, however strik- 
ing, that the real importance of rain as a geological agent 
can be adequately realized. To form a true conception of 
this momentous action, we need to watch what takes place 
over a wide region. The whole land-surface over which 
rain falls is exposed to waste. As Hutton long ago insisted, 
the superficial covering of decayed rock or soil is constantly, 
though slowly, travelling outward and downward to the sea. 
In this ceaseless transport rain acts as the great carrying 
agent. The particles of rock loosened by atmospheric waste, 
by frost or the chemical disintegration of the rain itself, 
are washed off to form new soil. But they as well as the 
particles of the soil are step by step moved downward 
over the face of the land till they reach the nearest brook 
or river, whence their seaward progress may be sapid. 
A heavy rain discolours the water-courses of a country, 
because it loads them with the fine debris which it re- 
moves fiom the general surface of the land. In this way 
rain serves as the means whereby the work of the other 
disintegrating forces is made conducive to the general 
degradation of the land. The decomposed crust produced 
by weathering, which would otherwise accumulate over the 
solid rock and protect it from further decay, is removed by 
rain so as to expose a fresh surface to further decomposition 
This decay is general and constant, but not uniform. In 
some places, fiom the nature of the rock, from the flatness 
of the ground, or from other causes, rain works under great 
difficulties There the rate of waste must consequently be 
extremely slow. In other places, again, the rate may be 
rapid enough to be readily appreciable from year to year. 
A survey of this department of geological activity shows 
how the unequal wasting by rain has helloed to produce the 
details of the present relief of the land, those tracts where 
the destruction has been greatest forming hollows and 
valleys, others, where it has been less, rising into ridges 
and hills. 

Ram-action is not always merely destructive. Usually 
it is accompanied by reproductive effects, and, as already 
remarked, the mouldered rock which it washes off furnishes 
materials for the formation of soil. In favourable situations 
it has gathered together accumulations of loam and earth 
fiom neighbouring higher ground — the “brick-earth,” 
“ head,” and “ rain- wash” of the south of England — earthy 

1 See Descriptive Catalogue of Rock Specimens in Jermyn Street 

Museum, 3d ed , Prestwick, Quart Journ. Geol Soa , x p 123 ; 
Whitakei , Geological Survey Memoir on parts of Middlesex , &c., 
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deposits, sometimes full of angular stones, derived from the 
subaerial waste of the rocks of the neighbouihood . 2 

§ 2. Underground Water. 

When raiu falls upon the laud its fuither progress 
becomes twofold. The greater part of it sinks into the 
ground and apparently disappeais , the lest flows off into 
runnels, brooks, and rivers, and m this way moves down- 
ward to the sea. It is most convenient to follow first the 
course of the subterranean water. 

TV"e have seen that all locks are more or less porous 
They are moreover traversed by abundant joints and ctacks. 
Hence, from the bed of the ocean, from the bottoms of 
lakes and rivers, as well as from the surface of the laud 
on which rain falls, water is continually filtering downward 
into the rocks beneath. To what depth this descent of the 
surface water may go is not known. It may reach as far as 
the intensely heated interior of the planet, for, as the 
researches of M. Daubrise have shown, capillary water has 
the capacity of penetrating rocks even against a high 
counter-pressure of vapour. The water at extreme depths 
may be under such pressure as to retain its liquid condition 
at a red or even at a white heat. Probably the depth to 
which the water descends varies indefinitely according to 
the varying natuie of the rocky crust Some shallow mines 
are practically quite dry, while others of great depth require 
large pumping engines to keep them from being flooded by 
the water which pours into them from the surrounding 
rocks. As a rule, however, the upper layers of rock are 
fuller of moisture than those deeper down. 

The water which in this way sinks into the earth is not 
permanently removed from the surface, though there may 
perhaps he a slight loss due to absorption and chemical 
alteration of the rocks. It accumulates underneath, until 
by the pressure of the descending column it is forced to find 
a passage through joints or fissures upward to the surface. 
The points at which it issues are termed springs In most 
districts the rocks underneath are permeated with water 
below a certain limit which is termed the vxder-level. This 
lme is not a strictly horizontal one like that of the suiface 
of a lake. Moreover, it is liable to rise and fall according 
as the seasons are wet or diy. In some places it lies quite 
near, in others far below, the surface. A well is an arti- 
ficial hole dug down below the water-level, into which 
the water percolates. Hence, when the water-level happens 
to be at a small depth the wells are shallow, when at a 
great depth they require to be deep. 

Since the rocks underneath the suiface vary greatly m 
porosity, some contain far more water than others. It 
often happens that, percolating along some porous bed, the 
subterranean water finds its way downward until it passes 
under some more impervious 3 rock. Hindered in its pro- 
gress, it accumulates in the porous bed, from which it may 
be able to find its way up to the surface again only by a 
tedious circuitous passage. If, however, a bore-hole be 
sunk through the upper impervious bed down to the watei- 
charged stratum below, the water will eagerly avail itself 
of this artificial channel of escape, and will rise in the hole, 
or even rush up and gush out as a get d’eau above ground. 
Wells of this kind are now largely employed. They bear 
the name of Artesian, from the old province of Artois in 
France, where they have long been in use. 

That the water really circulates underground, and passes 

2 See Austen, Quart. Journ Geol Soc , vi 94, vu. 121 ; Foster 
and Topley, Quart Journ. Geol. Soc , xxi 446. 

3 This term impervious must evidently he used in a lelative and not 
in an absolute sense. A stiff clay is practically impervious to the 
trickle of underground water ; hence its employment as a material for 
puddling (that is, making watei-tight) canals and reservoirs. But it 
contains abundant interstitial water, on which indeed its characteristic 
plasticity depends. 
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uot merely between the pores of the rocks but in crevices 
and tunnels which it has no doubt to a large extent opened 
for itself along numerous natural joints and fissures, is 
proved by the occasional me of leaves, twigs, and even live 
fish, m the shaft of an Artesian w ell. Such evidences are 
particularly striking when found in districts without suiface 
waters, aud even perhaps with little or no ram. They have 
been met with, fin instance, in sinking wells m some of the 
sandy deserts on the southern borders of Algeria In these 
and similar cases it is clear that the water may, and some- 
times does, tiavel for many leagues undergiound away from 
the district where it fell as rain or snow, or where it leaked 
from the bed of a river or lake 
The temperatare of springs affords a convenient but not 
always quite reliable indication of the relative depth from 
which they have risen. Some springs are just one degree 
or less above the temperature of ice. Others in volcanic 
districts issue with the temperature of boiling water. 
Between these two extremes every degree may be registered 
Very cold springs may be regaidedas probably deriving 
their supply from cold or even snow-covered mountains. 
Ceitara exceptional cases, however, occur where ice forms 
in caverns [glade res) even in warm and comparatively low 
districts. Water issuing from these ice caves is of couise 
cold. 1 On the other hand, springs whose temperatuie is 
much higher than the mean temperature of the places at 
which they emerge must have descended far enough to be 
warmed by the internal heat of the earth. The hottest springs 
are found m volcanic districts. But even at a great distance 
from any active volcano, thermal springs, as they are 
called, appear with a temperature of 120° Fahr. (which is 
that of the Bath springs) or even more. These have pro- 
bably risen from a great depth. If we could assume a pro- 
gressive increase of 1° Fahr. of subterranean heat for every 
60 feet of descent, the water at 120° issuing at a locality 
whose ordinary temperatare is 50°, should have been down 
at least 4200 feet below the surface But from what has 
been stated in a previous section (p. 224) regarding the 
irregular stiafcification of temperature within the earth’s 
crust, such estimates of the probable depth of the sources 
of springs are liable to various errors. 

Apart from its vast importance m a social point of view, 
the underground circulation of water has a profound in- 
terest for the geologist, from the light which it affords as to 
the changes that rocks undergo, and the manner in which 
these changes are effected. For, like all the other geologi- 
cal agents, it does not move on its course without doing 
work We have now to inquire what is the nature of that 
work. A convenient arrangement will be to group its study 
under two heads — (1) chemical action, and (2) mechanical 
action. 

(1.) Every spring, even the most clear and sparkling, 
contains mineral matter in chemical solution, obtained 
from the rocks through which the water travels in its 
journey from the surface into the interior, and back 
to the surface again. The nature of the mineral ingredi- 
ents depends partly upon the composition of the rocks 
traversed, partly upon the gases, acids, or other reagents 
which may have been present in the rain, or may have 
been obtained by the water in its subterranean journey, 
and partly upon the depth to which the water may have 
reached and the temperature to which it may have been 
raised. 

We have already (<mfe,p. 267) considered the substances 
extracted by rain from the air and used by it in the disin- 
tegration of rocks. The same reagents are of course carried 

1 Tlie most remarkable example of a gkcmre yet observed $3 that of 

Dobschau, in Hungary, of winch an account, ■with a series of interest- 
ing drawings, was published m 1874 by Dr J, A. Krenner, keeper of 
the national museum m Buda-Pesth. 
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underneath the ground, when the ram-water sinks out of 
sight, and continue there the processes of decomposition 
and alteration which they are seen to effect at the suitace 
But other sources aie open to the subterranean water for 
the augmentation of its chemical reagents (1 ) In de- 
scending through the soil the meteoric water encounters 
abundant organic matter, which abstiacts its oxygen and 
replaces it by carbonic acid. This interchange probably 
m many cases far more than compensates for the expendi- 
ture of these gases employed m subaenal disintegration 
In so far as the water carues down from the soil any 
oxidizable organic substance, its action must be to reduce 
the oxides it encounters among rocks It is remarkable 
that ordinary vegetable soil possesses the power of remov- 
ing from the water which, permeates it potash, silica, 
phosphoric acid, ammonia, and organic matter, elements 
which had been already m great measure abstracted from 
it by living vegetation, and which are again taken up by 
the same organic agents. (2.) Caibonic acid gas is some- 
times largely evolved within the earth’s crust, especially 
in regions of extinct or dormant volcanoes Subterranean 
water coming m the way of this gas greedily dissolves it, 
and thereby obtains an enormously increased power of 
attacking even the most obdurate rocks. (3.) Whenever 
the water has its temperature considerably laisecl, its 
solvent capacity, especially for silica, is largely augmented. 
Hot springs often contain a large proportion of that sub- 
stance in solution (4) The production of some of the 
compounds which are due to decompositions effected by 
the water, and are carried along with it in solution, increases 
its ability to accomplish further decompositions. Thus 
the alkaline carbonates, which are among the earliest 
products of the action of the water, enable it to dissolve 
silica and decompose silicates. 

The study of these alterations belongs to the subject of 
Metamorphism, of which some account has already been 
given (ante, p. 262). Let us look at the results achieved by 
them, as shown m the composition of the water which issues 
from different springs. Considered from this point of view, 
springs may be treated as (1) common or ordinary springs, 
that is, those which contain only such average proportions 
of mineral matter as occur in ordinary potable water, and 
(2) mineral springs, or those where the proportion of foreign 
ingredients is large enough to give a marked character to 
the water. These two groups, however, merge insensibly 
into each other. 

Common Springs . — The materials ordinarily present in 
common spring water are, besides atmospheric air and its 
gases, carbonate and sulphate of lime, common salt, with 
chlorides of calcium and magnesium, and sometimes organic 
matter. The amount of dissolved contents in ordinary 
drinking water does not exceed *5 or at most 1 '0 gramme 
per litre ; the best waters contain even less. 

Mineral Springs . — These may be roughly but con- 
veniently classified according to the prevailing mineral sub- 
stance contained in them, which may range in amount 
from 1 to 300 grammes per litre. 2 

Calcareous — containing so much lime that it is deposited as a 
White crust as the water evaporates. Spring water when saturated 
with carbonate oflnne contains about 105 parts in 100,000. Spiings 
of this kind are common in limestone countnes As the water ilows 
away from its point of exit, it throws down a deposit of calcareous 
tufa or travertine, which, as it encrusts moss, twigs, and other 
objects, gives them the appearance of having been turned into stone, 
whence the springs are populaily termed “ petrifying.” Enormous 
accumulations of this kind have been formed m some parts of Italy, 
where the rock so produced is extensively qnarned as a building 
material. 

Ferruginous or Chalybeate — containing a large proportion of iron 
m the total mineral ingredients. Such waters have an inky taste, 
and often deposit along their course a yellow, brown, or red ochiy 


2 Paul, m "Watt’s Qham. Did , v, ; 1016. 
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deposit, consisting mainly of hydrated pei oxide of iron. The}' may 
he frequently observed m tlio =e districts wlieie beds 01 veins of 
n oilstone occur, 01 ivheie the locks contain much non in combina- 
tion 

Siliceous— depositing silica or flint Although silica may be 
dissolved and i etamed m solution even m cold i\ ater, it is m the 
hot vatei issuing in volcanic coimtues that it oeeuis most abund- 
antly, and where tine siliceous ^pimgs exist The gevseis of 
Iceland, Hew Zealand, the Yellowstone legion, and othei distucts 
aie lllustiations When the heated water of these thermal springs 
cools and evaporates, the silica is deposited as siliceous smtei round 
their basins, or m pictuicsrjue mounds at the point of escape One 
of the smtei beds m the geysei legion of Iceland is said to be two 
leagues long, a quaitei of a league wide, and a bundled feet thick 
As all eady stated [a nte, p 26 3 ), the etlect of pi e.ssui e 13 to enable water 
at gieat depths to ictam a laigei amount of nuneial mattei m solu- 
tion Hence, when the water ascends, it deposits its mineial con- 
tents, not only because it cools, but because the piessuie is lemoved 
Tlieie must in many eases be a copious deposit along the walls of 
the iissuies up which the water flows on its way to the suiface. 
Doubtless in tins way many mineral veins have received their suc- 
cessive coatings of quartz, jasper, gypsum, calcite, and othei 
inmeials 

Brine — bunging to the suiface a solution, more or less neaily 
saturated, of clilonde of sodium Springs of tins kind appear where 
beds of solid rock-salt exist undemeatli The water m its passage 
encounteis the salt, dissolves it, and brings it to the surface. The 
bune spnngs of Clieshne in England, the Salzkammeigutm Anstiia, 
Bex m Switzerland, &c , have long been well known. Some of 
the English hi lues contain about one per cent of salts, of which 
the chlonde of sodium may range from a half to three-foui ths or 
more Other bimes, however, jield a far larger amount; one at 
Clemensliall, Wuitembuig, gave upwards of 26 per cent of salts, 
of which almost the whole was chloride of sodium. The other sub- 
stances contained m solution in the water of bnne spnngs aie 
usually such as exist also in sea-water, such as sulphate and car- 
bonate of lime, chloudes of magnesium and potassium, kc 

Medicinal— a vague term applied to mineral springs which 
have oi are believed to have curative effects m diffeient diseases 
Medical men lecogmze vaiious qualities, distinguished by the pai- 
ticulai substance most conspicuous in each — as Alkaline Waters, 
containing lime or soda and caihonic acid, as those of Yichy or 
Saratoga, Bitter Wateis , with sulphate of magnesia and soda — 
Sedlitz, Kissmgen, Salt or Miniated TFateis, with common salt as 
the leading inmeial constituent — Wiesbaden, Cheltenham; Earthy 
Wateis, lime, either a sulphate or eaihonate, being the most milked 
ingredient — Bath, Lucca, Sulphur ous Waters , with sulphur as 
sulphuretted liydiogen and m sulphides — Aix-la-Chapelle, Hairo- 
gate. 

Oil — Mmeial oil is earned up by some oidmaiy springs, and 
floats m daik drops on the surface of the water. But in some paits 
of the world, as m a wide region m the Hoi them States of the 
American Union and in Canada, the oil ascends with little or no 
water, and forms the oil-spnngs which in recent years have become 
so remarkable and abundant a souice of liluminatmg oils, paraffin, 
and othei hydrocarbon compounds. 

Results of Chemical Action of Underground Water. — 
Since every spring is busily engaged in bringing mineral 
substances from below ground to the surface, there must 
evidently be a vast amount of subterranean waste, and many 
tunnels, channels, and caverns must in consequence be 
formed To take one illustration : the warm springs of 
Bath, with a mean temperature of 120° Fahr, are impreg- 
nated with sulphates of lime and soda, and chlorides of 
sodium and magnesium. Professor Ramsay has estimated 
their annual discharge of mineral matter to be equal to a 
square column 9 feet in diameter and 140 feet in height. 
It is in calcareous regions that the extent of the subter- 
ranean loss can be most strikingly seen. Sometimes a dis- 
trict of limestone is drilled with vertical cavities ( swallow- 
holes or sinks) formed by the solution of the rock by the 
descent of carbonated rain-water. Surface-drainage is there 
intercepted, and passes at once under ground, where, in 
course of time, an elaborate system of channels may be dis- 
solved out of the solid rock. Such has .been the origin of 
the Peak caverns of Derbyshire, the intricate grottoes of 
Antiparos and Adelsherg, and the vast labyrinths of the 
Mammoth Cave of Kentucky. In the course of time the 
underground rivers open out new courses, and leave their 
old ones dry. By the falling m of the roofs of caverns 
near the surface, brooks and rivers are occasionally en- 


| gulphed, which, after a long subterranean course, may i,-ue 
to the surface again in a totally diffeient suiface area of 
drainage to that m which they took their lhe, and some- 
times, as in Honda, with volume enough to be navigable 
almost up to their outflow. In such circumstances 
lakes may be formed over the sites of the biokenm 
caverns; and valleys may thus be deepened, or perhaps 
even formed. Mud, sand, and gravel, wuth the remains of 
plants and animals, are swept below ground, and sometimes 
accumulate in deposits there. This has been the oiigm of 
ossiferous caverns, and of the loam and bieccia so often 
found m them. 

These wonderful results of the subterranean circulation 
of water appeal to the imagination, and are those usually 
most dwelt upon as evincing the potency of this kind of 
geological agency. And yet the thoughtful observer who 
reflects upon this subject will perhaps be led to perceive 
that even more important than these visible caverns and 
grottoes aie the silent unobtrusive changes so constantly 
m progress in the solid heart of rocks. As far clown as 
peicolating water reaches there is not a particle of mineral 
matter safe from its attacks. And as we have seen, it is 
hardly possible to find any rock which does not bear 
throughout its minute grains and pores evidence that water 
has filtered through it, removing some substances and put- 
ting others m their place 

(2 ) Residts of Mechanical Action . — In its passage along 
fissures and channels of the rocks, the underground water 
not merely dissolves materials chemically and removes them 
in solution, it likewise loosens some of the finer particles 
from the sides of these subterranean conduits and carries 
them along in mechanical suspension. We may occasionally 
observe, where a spring gushesforth at the surface, thatgrams 
of sand are brought up in the clear sparkling water. This 
removal of material sometimes produces remarkable surface 
changes when it takes place along the side of a steep slope 
or cliff, such as occur in river valleys, or by the sea-coaat 
Let us suppose a thru layer of some porous material, like 
loose sand or ill-compacted sandstone to lie between tw r o 
more impervious rocks such as masses of clay or limestone, 
and that tins porous stratum sloping down from higher 
ground comes out to the surface near the base of a lme 
of abrupt cliff. The water which finds its way down 
j into this layer will use it as its channel of escape, and 
| travelling along its course will issue in springs or m a 
more general oozing forth along its outcrop at the foot of 
the declivity. Under these circumstances the support 
of the overlying mass of rock is apt to be loosened The 
water not only removes piece-meal the sandy layer on which 
that overlying mass rests, but as it were lubricates the 
rock underneath. Consequently at intervals portions of the 
upper rock may break off and slide down into the valley 
or plain below. Such dislocations are known as landslips. 
Many illustrative examples might be cited. Thus in the 
year 1839 a mass of chalk on the Dorsetshire coast slipped 
over a bed of clay into the sea, leaving a rent three-quarters 
of a mile long, 150 feet deep, and 240 feet wide. The 
shifted mass, bearing with it houses, roads, and fields, was 
cracked, broken, andtiltedin various directions, and was thus 
prepared for further attack and removal by the waves. On 
many parts of the coasts of Britain there are landslips on a 
large scale which doubtless took place many centuries ago, 
or even in some cases beyond the times of human history. 
The undercliff of the Isle of Wight, the cliffs west of 
Brandon Head, county Kerry, the basalt escarpments of 
Antrim, and the edges of the great volcanic plateaus of Mull, 
Skye, and Raasay furnish illustrations of such prehistoric 
landslips. Of Continental examples, the well-known fall of 
the Rossberg, behind the Rigid in Switzerland, is one of the 
most memorable. After a rainy summer in 1806 a large 
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part of one side of the mountain, consisting of sloping beds 
of hard led sandstone and conglomerate, resting upon soft 
sandy layeis, gave way Thousands of tons of solid xock 
suddenly swept across the valley of Goldau, burying jour 
villages, with about 500 of their inhabitants In 1855 a 
massof debris, 3500 feet long, 1000 feet wide, and 600 feet 
high, slid into the valley ot the Tiber, which, dammed back 
by the obstruction, overflowed the village of San Stefano 
to a depth of 50 feet, until drained off by a tunnel. 

§ 3. Brools and Rivers. 

These will be considered under four aspects-— (1) their 
sources of supply, (2) their dischaige, (3) their flow, and 
(4) then geological action, 

I. Sources oe Supply — Rivers are the natural drains 
of a land surface. They carry out to sea the surplus water 
after evaporation, and not water only, but a vast and 
almost incredible amount of material annually worn off 
the laud. Their contents aie derived partly from rain 
(including mist and dew) and melted snow, partly from 
springs. In a vast river system like that of the Mississippi, 
the area of drainage is so extensive as to embrace many 
different climates and varieties of rainfall, so that on the 
whole the amount of discharge, being m a great measure in- 
dependent of local variations in the weather, remains toleiably 
uniform. But in smaller rivers, such as those of Britain, 
whose basms lie in a region having the same general 
features of climate, the quantity of water is regulated 
by the local rainfall A wet season swells the streams, a 
dry one diminishes them. Weie rivers entirely dependent, 
however, upon direct supplies of rain, they would only flow 
in ramy seasons, and disappear in diy weather. This does 
not happen, because they derive a gieat deal of then water 
nob directly from ram, but indirectly through the inter- 
mediate agency of springs. Hence they continue to flow 
even in very dry weather, because, though the superficial 
supplies have failed, the underground sources still continue 
available. In a long drought, however, the latter begin to 
fail, the surface springs ceasing first, and gradually drying 
up in their order of depth, until at last only deep-seated 
springs furnish a perhaps daily diminishing quantity of 
water. It is a matter of great economic as well as 
scientific interest to know how long any river would con- 
tinue to yield a certain amount of water during a prolonged 
drought So far as we can tell, no rule could possibly be 
laid down for a generally applicable calculation, every area 
having its own peculiarities of underground drainage Mr 
Joseph Lucas gives some particulars which show what may 
happen in a chalk district. The river Wandle drains an 
area of 51 square miles of the chalk downs m the south- 
east of England. Eor eighteen months, from May 1858 to 
October 1859, as tested by gauging, there was very little 
absorption of rainfall over the drainage basin, and yet the 
minimum recorded flow of the Wandle was 10,000,000 
gallons a-day, which, Mr Lucas says, represents not more 
than ‘1090 mch of rain absorbed on the 51 square miles of 
chalk. The rock is so saturated that it can continue to 
supply a large yield of water for eighteen mouths after it 
has ceased to receive supplies from the surface, or at least 
has received only very much diminished supplies. 1 

II. Discharge — As the natural drains of the land, rivers 
cany the surplus moisture out to sea. What proportion of 
the total rainfall is thus discharged by them is a question 
of great geological and industrial interest. Erom the very 
moment that water takes visible form as mist, cloud, dew, 
rain, snow, or hail, it is subject to evaporation. When it 
reaches the ground, or flows off into brooks, rivers, lakes, or 

1 Lucas, Ilm izontal Wells , London, 1874, pp. 40, 41. See also 
Biaithwaite, (< On the Rise and Rail of the Wandle, *’ Minutes Proc. 
Inst. C.E., xx. 


the sea, it undergoes continual diminution fiom this cause 
Hence in legions where riveis receive no tributaries, they 
grow smaller m volume as they move onward, till they some- 
times even disappear. Apart from temperature, the amount 
of evaporation is very largely regulated by the natuie of the 
surface from which it takes place, one soil or rock differing 
fiom another, and all of them probably from a surface of 
water. There is no question m meteorology wheie full and 
detailed observations are more wanting than in the deter- 
mination of the relation of evaporation to rainfall and river 
dischaige. 2 During severe storms of ram, the water dis- 
charged over the land of course to a very laige extent finds 
its way at once into brooks and rivers, wheie it causes 
floods, and whence it reaches the sea Mr David Steven- 
son remarks that, acccording to different observations, the 
amount carried off m floods vanes fiom 1 to 100 cubic feet 
per minute per acre. 3 But though floods cannot be deemed 
exceptional phenomena, forming as they do a part of the 
regular system of water circulation over the land, they do 
not represent the oidmary proportions between rainfall and 
river discharge in such a climate as that of Britain, where 
the rainfall is not crowded into one season, but is spread 
more or less equally throughout the year. According to 
Beardmore’s table, 4 the Thames at Staines lias a mean 
annual discharge of 32 40 cubic inches per minute per 
squaie mile, equal to a depth of 7 31 iuches of lainfallruu 
off, or less than a thud of the total rainfall The most 
caiefully collected data at present available are probably 
those given by Humplueys and Abbot for the basm of the 
Mississippi and its tributaries as shown in the subjoined 


table : — 


Ratio of Dininage 
to Rainfall 


Ohio River 
Missouri Rivei 
IJppei Mississippi Rivei 
Small tubutaucs 
Aikansas and White River 
Red River.. . 

Yazoo River 
St Francis River 


0 24 
0 15 
0 24 
0 90 
0 15 
0 20 
0 90 
0 90 


Entile Mississippi, exclusive of Red Rivei 0 25 


Perhaps in Great Britain not more than a fourth part of 
the total moistuie deposited on the land fiom the atmo- 
sphere is carried out to sea by streams. 5 But this is a point 
on which, until far more facts have been gatheiecl, no 
definite statement can be accepted as at all trustworthy. 

III. Flow. — Rivers, in obedience to the law of gravita- 
tion, always move from a higher to a lower level. Where 
the channel of a river becomes vertical, or nearly so, a water 


2 In the present state of our information it seems almost useless to 
state any of the lesults already obtained, so widely discrepant and irre- 
concilable are they. In some cases the evapoiation is given as usually 
three tunes the rainfall 1 and that the evaporation always exceeded the 
rainfall was for many yearn the belief among the French hydraulic 
engmeeis. (See Annales des Fonts et Chaussecs, 1850, p 383 ) 
Observations on a larger scale, and with gieatei precautions against 
the undue heating of the evapoiator, have since shown, as might have 
been anticipated, that as a rule, save in exceptionally dry years, the eva- 
poration as lower than the rainfall As the aveiage of ten years from 
1860 to 1869 Mr Gieaves found that at Lea Budge the evaporation fiom 
a smfaceof water was 20 946, while the rainfall was 25 534 (Symons’s 
British Rainfall for 1869, p. 162). But we need a vast accumulation 
of observations, taken m many different situations and exposures, in 
different rocks and soils, and at various heights above the sea. (For 
a notice of a method of trjing the evaporation from soil, sec Bi itish 
Rainfall , 1872, p. 206 ) 

3 Reclamation and Protection of Agricultural Land, Edm , 1871, 
p. 15 

4 Hydtology, p 201. 

5 In mountainous tracts having a large rainfall and a short descent 
to the sea, the propoition of water returned to the sea must be veiy 
much greater than this. Mr Bateman’s observations for seven years 
m the Loch Katnne district gave a mean annual rainfall of 87^ inches 
at the head of the lake, with an outflow equivalent to a depth of 81 '7 0 
inches of rain removed from the drainage basm of 714 squaie miles. 
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fall is formed ; a steep rocky declivity in the channel gives 
use to rapids , a flat plain allows the stream to linger with 
a scarcely perceptible current , while a lake renders the flow 
nearly or altogether imperceptible. Thus the rate of flow 
is regulated m the mam by the angle of inclination and 
form of the channel, but partly also by the volume of water, 
an increase of volume in a narrow channel increasing the 
late of motion even without an increase of slope. 

The course of a great river may be divided into three 
paits —1. The Mountain Ti act, — where, amidst the clouds 
and snows it takes its rise as a mere brook, and, fed by 
innumerable similar torrents, dashes rapidly down the 
steep sides of the mountains, leaping from ciag to crag m 
endless cascades, growing every moment in volume, until 
it enters lower ground. 2. The Talley Track — It now 
flows through the lower hills or undulations which traverse 
or flank a great mountain chain, and is found at one time 
in a wide fertile valley, then in a dark goige, now falling 
headlong in a cataract, now expanding into a broad lake. 
This is the part of its career where it assumes the most 
varied aspects, receives the largest tributaries, and fulfils 
most characteristically the various conditions which are 
present to our minds m the idea of a river. 3. The Plain 
Track . — Having quitted the undulating region, it finally 
emerges upon broad plains, probably wholly, or in great 
part, made by itself. Here it wands sluggishly in wide 
curves, perhaps divides so as to enclose tracts of flat meadow 
or marsh, aud finally, amid banks of mud and sand, passes 
out into the great ocean. In Europe the Rhine, Rhone, and 
Danube, in Asia the Ganges and Indus, in America the 
Mississippi and Amazon, in Africa the Nile, more or less 
fully illustrate this typical course of a great river. 

If we draw a longitudinal section of the course of any 
such river from it3 source, or from the highest peaks around 
that source to its mouth at the sea, we find that the line 
forms a concave curve. Steep at first, where it slopes from 
the mountain crests down into the valleys, the curve grows 
less and less through the middle portion, until it finally can 
hardly be distinguished from a horizontal line. Though 
characteristic of great rivers, this feature is not confined to 
their courses, but belongs to the architecture of the conti- 
nents. 

It is evident that a river must flow, on the whole, fastest 
m the first portion of its course, and slowest in the last. 
The common method of comparing the fall or slope of rivers 
is to divide the difference of height between their source 
and the sea-level by their length, so as to give the declivity 
per mile. This mode, however, often fails to bring out the 
real resemblances and differences of rivers, even m regard 
to their angle of slope. For example, two streams rising 
at a height of 1000 feet, and flowing 100 miles, would each 
have an average slope of 10 feet per mile ; yet they might 
be wholly unlike each other, one making its descent almost 
entirely in the first or mountain part of its course, and 
lazily winding for most of its way through a vast low plain, 
the other toiling through the mountains, then keeping among 
hills and table-lands, so as to form on the whole a tolerably 
equable and rapid flow. The great rivers of the globe have 
probably a less average slope than 2 feet per mile. The 
Missouri has a descent of 28 inches per mile. The average 
slope of the channel of the Thames is 21 inches per mile , 
of the Shannon about 1 1 inches per mile, but between 
Killaloe and Limerick about 6| feet per mile ; of the Nile, 
below Cairo, 3 '25 to 5 S inches per mile ; of the Doubs and 
Rhone, from Besawjon to the Mediterranean, 24 T 8 inches 
per mile ; of the Volga, from its source to the sea, a little 
more than 3 inches per mile. Higher angles of descent are 
those of torrents, as the Arve, with a slope of 1 in 616 
at Chamounix, and the Durance, whose angle varies from 
1 in 467 to 1 in 208, The slope of a navigable river 


ought not, if possible, to exceed 10 niches per mile, or 1 
m 6336. 1 

But not only does the Tate of flow of a river vary at dif- 
feient parts of its course, it is not the same m every part 
of the cross section of the river taken at any given point. 
The sides and bottom, being letarded by friction against the 
channel, move less rapidly than the centre. The central 
piers of a bridge have thus a greater velocity of river current 
to bear than those at the hanks It follows that whatever 
tends to diminish the friction of the moving cuirent will 
increase its rate of flow The same body of water, other 
conditions being equal, will move faster through a narrow 
gorge with steep smooth walls than over a bioad rough 
rocky bed. For the same reason, when two streams join, 
their united current, having m many cases a channel not 
much larger than that of one of the single streams, flows 
faster, because the water encounters now the friction of only 
one channel. The average rate of flow of rivers is much 
less than might be supposed, even in what are termed sivift 
rivers. A moderate rate is about 1| mile m the hour, 
even that of a torrent does not exceed 18 or 20 miles m 
the hoar 2 Mr D. Stevenson states that the velocity of 
such rivers as the Thames, the Tay, or the Clyde may be 
found to vary from about one mile per hour as a minimum 
to about three miles per houi as a maximum velocity 3 

It may be remarked, in concluding this part of the sub- 
ject, that elevations and depressions of the land must have 
a powerful influence upon the slope of rivers. The uprais- 
ing of the axis of a country must increase the slope, and 
consequently the rate of flow which, on the contrary, nil! 
be diminished by a depression of the axis or by an elevation 
of the maritime regions. 

IY. Geological Action. — Like all the other forms of 
moving water, the streams which traverse a country have 
both a chemical and mechanical action. The latter receives 
most attention, as it undoubtedly is the more important; 
but the former ought not to be omitted m any survey of the 
general waste of the earth’s surface. 

i. Chemical. — The water of rivers must possess the 
powers of a chemical solvent like ram and springs, though 
its actual work m this respect can be less easily measured, 
seeing that river water is directly derived from rain and 
springs, and necessarily contains in solution mineral 
substances supplied to it by them and not by its own oper- 
ation. Nevertheless, it is sometimes easy to prove that 
streams dissolve chemically the rocks of their channels. 
Thus in limestone districts the base of the cliffs of river 
ravines may be found eaten away into tunnels, arches, 
and overhanging projections, presenting in their smooth 
surfaces a great contrast to the angular jointed faces of the 
same rock where exposed to the influence only of the weather 
on the higher parts of the cliff. 

The composition of the river waters of western Europe 
is well shown by numerous analyses. The substances held 
in solution include variable proportions of the carbonates of 
lime, magnesia, and soda ; silica ; peroxides of iron and 
manganese ; alumina ; sulphates of lime, magnesia, potash, 
and soda; chlorides of sodium, potassium, calcium, and mag- 
nesium; silicate of potash, nitrates; and organiematter. The 
m inimum proportion of mineral matter among the analyses 
collected byBischof was 2 61 in 100,000 parts of water m 
a mountain stream 3800 feet above the sea. On the other 
hand as much as 54‘5 parts in the 100,000 were obtained in 
the waters of the Beuvronne, a tributary of the Loire above 
Tours. The average of the whole of these analyses is about 
21 parts of mineral matter in 100,000 of water, whereof 
carbonate of lime usual ly forms the half, its mean quantity 

1 D Stevenson, Canal ancl River Engineering p. 224. 

2 Contjean, Geologic, p 225 

3 Reclamation of Lend, p. IS 


X — 35 



274 

beiag 11 '34. Bischof calculated that, assuming the mean 
quantity of carbonate of lime in. the Bhme to be 9 '46 in 
100,000 of water, winch, is the proportion ascertained at 
Bonn, enough carbonate of lime is carried into the sea by 
this river for the annual formation of three hundred and 
thirty-two thousand millions of oyster shells of the usual 
size The mineral next in abundance is sulphate of lime, 
which in some rivers constitutes nearly half of the dissolved 
mineral matter. Silica amounting to 4'8S parts in 100,000 
of water has been found m the Bhme, near Strashurg. 
The largest amount of alumina was 0 71 in the Loire, near 
Orleans. The pioportion of mineral matter in the Thames, 
near London, amounts to about 33 in 100,000 parts of 
water, 15 of which (neaily half of the whole) consist of car- 
bonate of lime. 

It requires some leflection pioperly to appreciate the 
amount of solid mineral matter which is every year carried 
in solution from the rocks of the land and diffused by rivers 
into the sea. According to recent calculations by Mr 
T. Mellard Eeade, C.E., a total of 8,370,630 tons, of 
solids m solution is every year removed by running 
water from the rocks of England and Wales, which is 
equivalent to a general loweung of the surface of the 
country from that cause alone at the rate of '0077 of afoot 
in a century or one foot m 12,978 years. The same writer 
computes the annual discharge of solids in solution by the 
Bhme to be equal to 92*3 tons per square mile, that of the 
Bhone at Avignon 232 tons per square mile, and that of 
the Danube at 72 7 tons per square mile ; and he supposes 
that on an average over the whole world there may be every 
year dissolved by lam about 100 tons rocky matter per 
English square mile of surface. 1 

li. Mechanical . — The mechanical work of rivers is three- 
fold: — (1) to transport mud, sand, gravel, or blocks of stone 
from higher to lower levels ; (2) to use these loose mate- 
rials in eroding their channels ; and (3) to deposit these 
materials where possible, and thus to make new geological 
formations. 

1 Transporting Power. — It is one of the distinctions of 
river water, as compared with that of springs, that, as a 
rule, it is less transparent, that is, it contains more or less 
mineral matter i n suspension. The same stream differs much 
at successive intervals in the amount of material thus trans- 
ported. In dry weather when the water is low it may be 
tolerably clear; hut a sudden heavy shower or a season of 
wet weather will render it turbid. The mud thus so fre- 
quently noticeable m rivers is partly derived from the sur- 
face of the ground on either side, whence it is washed into 
the mam streams by rain and brooks, but partly also by 
the abrasion of the water-channels through the operations of 
the streams themselves. In the mountain tributaries of a 
river we find the channels choked with large fragments 
of rock disengaged from the cliffs and crags on either 
side. Traced downwards the blocks are seen to become 
gradually smaller and more rounded. They are ground 
against each other and upon the rocky sides and bottom of 
the channel, getting more and more reduced as they descend, 
and at the same time abrading the rocks over or against 
which they are driven. Hence a great deal of debris is pro- 
duced, and is swept along by the onward and downward 
movement of the brooks and rivers. The finer portions, 
such as mud and fine sand, are carried in suspension, and 
impart the characteristic turbidity to rivers; the coarser 
sand and gravel are driven along the river bottom. 

The transporting capacity of a stream depends (a) on the 
the volume and velocity of the current, and (b) on the size, 
shape, and specific gravity of the sediment, (a) According 
to the calculations of Hopkins, the capacity of transport 
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increases as the sixth power of the velocity of the current ; 
thus the motive power of the current is increased 64 times 
by the doubling of the velocity, 729 times by trebling, 
and 409 G times by quadiupling it. It has been found by 
experiment that “ ordinary sandy soil is moved by a cur- 
rent having a velocity of about half a mile an hour, and 
that a current of about one mile per hour will move fine 
giavel, while heavy gravel resists a current of upwards of 
two miles per houi. 5 ’ Mr David Stevenson 2 gives the 
subjoined table of the power of tiansporb of different 
velocities of river currents. 

In pei Mile pei 
Second Horn 

8 == 0 170 will just begin to woik on fine clay 
6 = 0 340 will lift fine sand 
8 = 0 4545 will lift sand as coai&e as linseed 

12 = 0 6819 will sweep along fine giavel 

24 = 1 3638 will roll along lounded pebbles 1 inch m diametei. 

36 — 2 045 will sweep along slippeiy angular stones of the size 
of an egg 

AYe must never lose sight, however, of the fact that it is 
not the suiface velocity, nor even the mean velocity, of a 
river which can be taken as the measure of its power of 
transport, but the bottom velocity — that is, the rate at 
which the stream overcomes the friction of its channel. 
(b) The average specific gravity of the stones in a river 
ranges between two and three times that of pure fresh 
water , hence these stones lose from a half to a third of 
their weight m air when borne along by the river. Huge 
blocks which could not be moved by the same amount of 
energy applied to them on dry ground are swept along 
with ease when they have found their way into a strong 
river current. The shape of the fragments greatly affects 
their portability, when they are too large and heavy to he 
carried m mechanical suspension. Bounded stones are of 
course most easily moved ; flat and angular ones are moved 
with comparative difficulty. 

Besides their ordinary powers of transport, rivers gain 
at times considerable additional force from several causes. 
Those liable to sudden and heavy falls of rain, acquiie 
by flooding an enormous increase of transporting and 
excavating power. More work may thus be done by a 
stream in a day than could be accomplished by it during 
years of its ordinary condition. 3 Another source of 
increase to the action of rivers is provided when, from 
landslips, formed by earthquakes, by the undermining 
influence of springs, or otherwise, a stream is temporarily 
dammed back, and the barrier subsequently gives way. 
The bursting out of the arrested waters produces great de- 
struction in the valley. Blocks as big as houses may be 
set in motion, and carried down for considerable distances. 
Again, the transporting power of rivers is greatly augmented 
in countries where they freeze in winter. As the ice 
gathers along the banks it encloses gravel, sand, and even 
large blocks of rock, which, when thaw comes, are lifted 
up by the ice and carried down the stream. Ground-ice 
likewise appears in cold latitudes on the bottoms of the 
rivers, whence, rising in cakes to the surface, it carries with 
it sand, mud, or stones lying on the bottom, which are then 
swept seaward. When rivers such as those of northern 
Eussia and Siberia, flowing from south to north, have the 
ice thawed in their higher courses before it breaks up 
farther down, much disaster is sometimes caused by the 
piling up of the ice, and then by the bursting of the 
impeded river through the temporary ice-barrier. In 
another way ice sometimes vastly increases the destructive 

3 Canal and River Engineering, p 315. 

3 The extent to wlucli heavy rams can alter the usual cliaractors of 
rivers is forcibly exemplified in the graphic account of The Moray- 
shire Floods, by the late Sir T, Dick Lauder. In the year 1829 the 
rivers of that region lose 10, 18, and in one case even 50 feet above, 
their common summer level, producing almost incredible havoc 
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powers of small streams where avalanches or an advancing 
glacier cross a valley and pond back its drainage The 
valley of the Dranse, m Switzerland, has seveial times 
suffered from this cause. In 1818 the glacier Lamer ex- 
tended across the valley for more than half a mile, with a 
breadth of 600 and a height of 400 feet The waters 
above the ice-dam accumulated into a lake containing 
800,000,000 cubic feet. By a tunnel driven thiough the 
ice, the water was diawn off without desolating the plains 
below. 

That liveis differ vastly from each other in the amount of 
mateiial they transport is made evident by the gieat diver 
sities in their relative muddmess. It should be borne m 
mind that the actual amount of sediment borne downwards 
by a river is not necessarily deteimined by the carrying 
power of the current. The swiftest streams are not always 
the muddiest. The proportion of sediment is partly 
dependent upon the haidness or softness of the rocks of 
the channel, the number of tributaries, the nature and slope 
of the giound forming the drainage basin, the amount and 
distribution of the rainfall, the size of the glaciers (where 
such exist) at the sources of the river, &c. A. rainfall spread 
with some uniformity throughout the year may not sensibly 
darken the river3 with mud, but the same amount of fall 
crowded into a few weeks or months may be the means of 
sweeping a vast amount of earth, into the rivers, and send- 
ing them clown in a gieatly discoloured state to the sea. 
Thus the rivers of India during the rainy season become 
rolling currents of mud. 

In his journeys through equatorial Africa Livingstone 
came upon rivers which appear usually to consist more of 
sand than of water. He describes the Zmgesi as “ a sand 
rivulet in flood, 60 or 7 0 yards wide, and waist-deep. Like 
all these sand-rivers it is for the most part diy ; but, by 
digging down a few feet, water is to be found, which is per- 
colating along the bed on a stratum of clay. In trying to 
ford it,’’ he remarks, “ I felt thousands of particles of coarse 
sand striking my legs, which gave me the idea that the 
amount of matter removed by every freshet must be very 
great . . . These sand rivers remove vast masses of disin- 
tegrated iock befoie it is fine enough to form soil. In most 
rivers where much wearing is going on, a person diving to 
the bottom may hear literally thousands of stones knocking 
against each other. This attrition, being carried on for 
hundreds of miles in different rivers, must have an effect 
greater than if all the pestles and mortars and mills of the 
world were grinding and wearing away the rocks.” 

The amount of mineral matter transported by rivers can 
be estimated by examining their waters at different periods 
and places, and determining their solid contents. A com- 
plete analysis should take into account what is chemically 
dissolved, what is mechanically suspended, and what is 
driven or pushed along the bottom. We have already dealt 
with the chemically dissolved ingredients. In determin- 
ations of the mechanically mixed constituents of river 
water, it is most advantageous to obtain the proportion first 
by weight, and then ftom its average specific gravity to 
estimate its bulk as an ingredient in the water. The 
Ganges, according to Everest, contains during the four 
months of flood earthy matter in the proportion of 
■j-Lg-by weight or by volume, — the mean average 
for the year being -gig- by weight or y uV s- by volume. 
According to Mr Login, the waters of the Irrawaddy con- 
tain by weight of sediment during floods, and j y w i - 
during a low state of the river. The most elaborate measure- 
ments and calculations yet made regarding this aspect 
of the operations of a river are those by Messrs Humphreys 
and Abbot on the Mississippi, who found, as the mean of 
many observations carried on continuously at different 
parts of the river for months together, that the average 
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proportion of sediment contained in the water of the 
Mississippi is y-Vo by weight, oi T sVo- by volume. But 
besides the matter held in suspension, they obsentd 
that a laige amount of coarse detritus is constantly being 
pushed along the bottom of the liver. They estimated that 
this moving stratum carries every year into the Gulf of 
Mexico about 750 million cubic feet of sand, eaith, and 
gravel. Their observations led them to conclude that the 
annual discharge of water by the Mississippi is 
19,500,000 million cubic feet, and consequently that the 
v. eight of mud annually carried into the sea by this river 
must reach the sum of 813,500 million lb. Taking the 
total annual contributions of earthy matter, whether in 
suspension or moving along the bottom, they found them 
to equal a pnsm 268 feet in height, with a base of one 
equate mile 

2. Excavating Power. — In transporting its freight of 
sediment a river performs a vast amount of abrasion In 
the first place it mbs the loose stones against each other, 
breaks them into smaller pieces, lounds off theii edges, 
reduces them to rounded pebbles and finally to sand or 
mud. In the next place by driving these loose mateiials 
over the rocks it wears down the sides and bottom of its 
channel which is thereby widened and deepened. 

The familiar effect of running water upon fragments of 
rock, in reducing them to smoothed rounded pebbles, is 
expressed by the common phrase “ water-worn." Every 
stream which descends from high rocky ground may he 
compared to a grinding mill; laige boulders and angular 
blocks of rocks, disengaged by frosts, springs, and general 
atmospheric waste, fall into the upper end, and only fine 
sand and silt aie discharged into the sea. M Daubr4e has 
instituted some ingenious experiments for ascertaining the 
circumstances under which angular fragments are converted 
into rounded pebbles with the production of sand and mud. 
Using fragments of granite and quartz, he caused them to 
slide over each other m a hollow cylinder partially filled with 
water, and lotatmg on its axis with a mean velocity of 0'80 
to 1 metre in a second. He found that after the first 25 
kilometres (about 154 English miles) the angular fragments 
of giamte had lost of their weight, while m the same 
distance fragments already well-rounded had not lost more 
than yto YYm Tim fragments rounded by this journey 
of 25 kilometres in a cylinder could not he distinguished 
either in form or in general aspect from the natural detritus 
of a river bed. A second product of these experiments was 
au extremely fine impalpable mud, which remained sus- 
pended in the water several days after the cessation of the 
movement. During the production of this fine sediment 
the water acted chemically upon the granite fragments, for 
after a day or two it was found, even though cold, to have 
dissolved a very sensible proportion of silicate of potash. 
After a journey of 160 kilometres, 3 kilogrammes (about 
6J B avoirdupois) had yielded 3 3 grammes (about 50 
grains) of soluble salts consisting chiefly of silicate of 
potash. A third product was an extremely fine angular 
sand consisting almost wholly of quartz, with scarcely any 
felspar, almost the whole of the latter mineral having passed 
into the state of clay. The sand grains, as they are con- 
tinually pushed onward over each other upon the bottom of 
a river, become rounded as the larger pebbles do But, as 
M. Daubr4e points out, a limit is placed to this attrition by 
the size and specific gravity of the grains. So long as they 
are carried in suspension they will not abrade each other, 
but remain angular ; for he found that the milky tint of the 
Rhine at Strasburg in the months of July and August was 
due not to mud but to a fine angular sand (with grains about 
-B- millimetre in diameter) which constitutes x o dW o of the 
total weight of water. Yet this sandhadtravelled. in a rapidly 
flowing tumultuous river from the Swiss mountains, and had 
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been tossed over waterfalls and rapids m its journey He 
ascertained also that sand with a mean diameter of grain of 
A. inm vi ill float in feebly agitated water ; so that all sand 
of finer grain must remain angular. The same observer has 
noticed that sand composed of grains witliameandiametei 
of | mm., and carried along by water moving at a late 
of 1 metre per second, gets rounded, and loses about 10 
of its weight in every kilometre travelled. 

The effects of abrasion upon the loose materials on a 
river bed are only a portion of the eiosive work peiformed 
by the stream Where the bottom is covered with a layer 
of debns only the upper portion of which is pushed onward 
by the current, the solid rock of the liver channel is theie 
protected from waste But this protection is only local, and 
is apt to be swept away from time to time by violent floods. 
In those parts of a river channel where the current is strong 
enough to keep gravel and boulders moving along, these 
loose materials rub dowm the locky bottom over which they 
are driven As the shape and declivity of the channel 
vary constantly from point to point, with at the same time 
frequent changes m the nature of its rocks, this erosive action 
is liable to continual modifications. While there is a gene- 
ral abrasion of the whole bottom over which loose detritus 
is rolled, the erosion goes on most briskly m the numerous 
hollows and grooves along which chiefly these loose materials 
travel. Wherever an eddy occurs m which gravel is kept 
in gyration, erosion is much increased The stones in their 
movement excavate a hole in the channel, while, as they 
themselves are reduced to sand and mud, or aie swept out 
by the force of the current, their places are taken by fresh 
stones biought down by the stream. Such pot-holes , as they 
are teimed, vary in size fiom meie cup like depiessions to 
huge cauldrons or pools As they often coalesce by the 
giving way of the intei veiling walls between two or more of 
them they materially increase the deepening of the river bed 

The shape of a river channel at any given point in its 
course depends mainly upon the nature and structure of 
the material out of which it has been eroded. One of the 
most characteristic features of streams, whether large or 
small, is the tendency to wind in serpentine curves when 
the angle of declivity is low and the general surface of the 
country tolerably level. This peculiarity may be observed 
m every stream which traveises a flat alluvial plain Some 
slight weakness m one of its banks enables the current to 
cut away a portion of the bank at that point. By degrees 
a concavity is formed, whence the water is deflected to the 
opposite side, there to break with increased force against 
the bank. Gradually a similar concavity is cut out on 
tbit side, and so, bending alternately from one side to the 
other, the stream is led to describe a most sinuous course 
across the plain. By this process, however, while the 
course is greatly lengthened, the velocity of the current pro- 
portionately diminishes, until it may, before quitting the 
plain, become a lazy, creeping stream, which in England 
is bordered perhaps with sedges and willows Such 
meandering courses are most frequent m soft alluvial plains, 
but they may also be found in solid rock if the original 
form of the surface was tolerably flat. The windings of the 
gorges of the Moselle and Rhine through the table-land 
between Treves, Mainz, and the Siebengebirge form a 
notable illustration. 

Abrupt changes in the geological structure or lithological 
character of the rocks of a river-channel may give rise to 
waterfalls. In many cases waterfalls have originated in 
lines of escarpment over which the water at first found 
its way, or in the same geological arrangement of hard 
and soft rocks by which the escarpments themselves have 
been produced. In the case of the falls of Niagara, for 
example, the stream may have fallen over the Queenstown 
cliff when the river first sought its way to the sea. But 


much moie piobably the escarpment aud waterfall began to 
arise simultaneously aud fiom the same geological structuie. 
As the escaipment grew m height, it receded fiom its start- 
ing point The river-ravine likewise crept backward, but at 
a more rapid late, and tbe result has been that at present 
the cliff worn down by atmospheric causes stands at 
Queenstown, while the lavme extends 7 miles further 
inland, with a width of from 200 to 400 yards, and a depth 
of fiom 200 to 300 feet. In this as in other cases the 
waterfall has cut its way backward up the course of its 
stream, aud will continue to do so as long as the structure 
of the gorge continues as it is now — a thick bed or beds of 
limestone resting horizontally upon soft shales. The softer 
strata at the base are undermined, and slice after slice is cut 
off from the cliff over which the cataract pours. It has been 
estimated that attheirpiesent rate of recession the Niagaia 
Falls must have taken about 35,000 years to cut their way 
backward and excavate the gorge between their piesent 
position and Queenstown. In other cases waterfalls have 
been produced by the existence of a hardei and more resist- 
ing band or barrier of rock crossing the course of the stream, 
as, for instance, where the rocks have been cut by an intru- 
sive dyke or mass of basalt. In these and all othei cases the 
removal of the hardermass destroys the waterfall, which, after 
passing into a series of lapids, is finally lost m the general 
abrasiou of the river- channel. The most marvellous liver 
goiges m the world are those of the Colorado region m 
North America. The livers there flow in ravines thousands 
of feet deep and hundreds of miles long, through vast table- 
lands of nearly horizontal strata The Grand Caiion (lavine) 
of the Colorado river is 300 miles long, and in some places 
more than 6000 feet m perpendicular depth. The countiy 
is liaidly to be crossed except by birds, so profoundly has 
it been tieuched by these numerous gorges. Yet the whole 
of this excavation lias been effected by the erosive action of 
the streams themselves. 

In the excavation of a ravine, whether by the recession 
of a waterfall or of a senes of rapids, the action of the river 
is more rapid than that of the atmospheric agents. The 
sides of the ravine consequently retain their vertical char- 
acter. But where, fiom the nature of the giound, the 
denuding action of lain, fiost, and geneial weathering is 
moie rapid than that of the river, a wider and opener 
valley is hollowed out, through which the river flows, and 
from which it carries away the materials discharged into 
it from the suirounding slopes by the rain and brooks. 

3. Reproductive Power. — Every body of water which 
when in motion cames along sediment drops it when at 
rest. The moment a current has its rapidity checked it is 
deprived of some of its cariying power, and begins to lose 
hold upon its sediment, which tends more and moi e to sink 
and halt on tbe bottom the slower the motion of the watei. 
In the course of every broolc and river theie aie frequent 
checks to the cuirent If these are examined, they will 
usually be found to be each marked by a more or less con- 
spicuous deposit of sediment. We may notice seven dif- 
ferent situations m which stream deposits or alluvium may 
be accumulated. 

(a.) At the foot of Mountain Slopes . — When a runnel or 
torrent descends a steep declivity it teais down the soil and 
rocks, cutting a deep gash out of the side of the mountain, 
On reaching the level ground at the base of the slope the 
water, abruptly checked m its velocity, at once drops its 
coarser sediment, which gathers in a fan-shaped pile or cone, 
with the apex pointing up the water course. Huge accumu- 
lations of boulders and shingle may thus he seen at the foot 
of such torrents, — the water flowing through them often in 
several channels v,hich re-unite in the plain beyond. 

(&.) In Mver-leds . — This is characteristically shown in 
many of the rivers of Britain, by the accumulation of a bed 
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of sand or shingle afc the concave side of each shaip bend 
of the river course While the mam current is making a 
great sweep round the opposite bank, the water lingers 
along the inner side of the cutve and drops there its freight 
of loose detiitus, which, when laid bare in dry weather, 
forms the familiar sand-bank or shingle beach Again, 
when a liver, well supplied with sediment, leaves rough 
ground where its course has been rapid, and enteis a region 
of level plain, it begins to drop its burden on its bed, which is 
thereby heightened, till sometimes, as m parts of the courses 
of the Po, Adige, and Brenta across the plains of Lombardy, 
it is higher than the sunounding level region. This could not 
happen were it not that m floods a river deposits sediment 
along its banks, which are thus also heightened so as to 
retain the river in its ordinary state. But in such cases, 
if man lives along the margin of the river, he needs all his 
skill and labour to keep the banks secure. And even with 
Ins utmost efforts the river will now and then break 
through, sweeping down the barrier which it has itself 
made, as well as any additional embankments constructed 
by him, and carrying its flood far and wide over the plain. 
Left to itself, the river would incessantly shift its course, 
until m turn every part of the plain had been again and 
again traversed. It is indeed in this way that a great 
alluvial plain is gradually levelled and heightened 1 

(c.) On River-banks and Flood-plains — This deposit is 
partly implied m the action described in the foregoing 
paragraph. It is laid clown on the level tracts or flood- 
plain over which a river spreads in flood, and consists 
usually of fine silt, mud, earth, or sand, though close to the 
liver it may be partly made up of much coarser materials. 
When a flooded river overflows, the portions of water which 
spread out on the plains, by losing velocity and consequently 
power of transport, are compelled to let fall some or all of 
their mud aud sand. If the plains happen to be covered 
with woods, bushes, scrub, or even tall grass, the vegetation 
acts the part of a sieve, and filters the muddy water, which 
may rejoin the mam stream comparatively clear Every 
flood increases the height of the plain, until, partly from 
this cause and partly, in the case of a rapid stream, from 
the erosion of its bed, the river can no longer overspread 
it. As the channel is more and moie deepened, the 
river continues, as before, to be liable from inequalities 
in the material of its banks, sometimes of the most 
trifling kind, to be turned from side to side in wide 
curves and loops, aud cuts into its old alluvium, mak- 
ing eventually a newer plain at a lower level. Continued 
erosion carries the channel to a still lower level, where the 
stream can attack the later alluvial deposit, and form a still 
lower and newer one. The river comes by this means to 
be fringed with a series of terraces, each of which repre- 
sents a former flood-level of the stream. In Britain it is 
common to find three such terraces, but sometimes as many 
as six or seven or even more may occur. In North America 
the river terraces exist on so grand a scale that the geo- 
logists of that country have named one of the later periods 
of geological history, during which those deposits were 
formed, the Terrace Epoch. In the attempt to reconstruct 
the history of the old river-terraces of a country, we have 
to consider whether they have been entirely cut out of older 
alluvium (in which case, of course, the valleys must have 
been as deep as now before the formation of the terraces), 
whether they afford any indications of having been formed 
during a period of greater rainfall, when the rivers were 
larger than at present , whether they point to any upheaval 
of the interior of the country which would accelerate the 
erosive action of the streams, or to any depression of the 

1 It is m the north of Italy that the straggle between man and 
nature m this department has been most persistently waged. See on 
tins subject Lombarclmi m Ann. cles Ponts et Chauss&es, 1847. 
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intenor or use of the seaward tracts, winch would dim inish 
that action and increase the deposition of alluvium Pro- 
fessor Dana has connected those of America with the ele- 
vation of the avis of that continent. 

(d.) In Lakes — When a river enters a lake its current 
is at once checked, and its sediment begins to gather over 
the lake bottom. If the lake be long enough in proportion 
to the volume of the river, the whole of the detritus may 
be deposited, so that, at its outflow, the river becomes as 
clear as wben its infant waters began their course from the 
springs, snows, and mists of the far mountains Thus the 
Shone enters the Lake of Geneva turbid and impetuous, 
but it escapes at Geneva as blue translucent water. Its 
sediment is laid down on the floor of the lake, and chiefly 
at the upper end. Hence, lakes act as filters or sieves to 
intercept the sediment which is travelling in the rivers from 
the high grounds to the sea If we look down from a height 
even upon a small lake among mountains, we observe that 
at the mouth of each torrent or biook which enters it there 
lies a little tongue of flat land (a true delta), through which 
the streamlet winds in one or more branches before ming- 
ling its waters with those of the lake. Each of these 
tongues consists of alluvium, laid down in obedience to the 
same law which governs the formation of river alluvium 
elsewhere, and continually creeping further out from the 
land as the deposit of sediment advances. Two streams 
entering a lake from opposite sides may join their alluvia 
so as to divide the lake into two, like the once united lakes 
of Thun and Brienz at Interlaken, Or the lake may be 
finally filled up altogether, as has happened in innumerable 
cases iu all mountainous countries; the hilly tracts of 
Britain, for example, furnish abundant illustrations of every 
stage m this process. Where a large river with abundant 
sediment enteis an important lake (as the Rhone at the 
head of the Lake of Geneva), the accumulation of its 
alluvium or delta may quite rival that of a great river in 
the sea, as described in paragraph (/.) below. 

( e .) Bars and Lagoon-Barriers . — If we take a broad view 
of the degradation of the land, we must admit that the 
deposit of auy sediment on the land is only temporary ; 
the inevitable destination of all this material is the 
ocean. Most riveis which enter the sea have their mouths 
crossed by a bar of gravel, sand, or mud. The formation 
of this barrier results from the conflict between the river 
and the ocean. Although the muddy fresh water floats on 
the heavier salt water, its current is lessened, and it can 
no longer push along the mass of detiitus on its bed. It 
has been ascertained, moreover, that, though fresh water 
can retain for a long while fine mud in suspension, this 
sediment is rapidly thrown down when the fresh is mixed 
with saline water. Hence, apart from the necessary 
loss of transporting power by the checking of the river 
current at the mouth, the mere mingling of a river with the 
sea must of itself be a cause of the deposit of sediment. 
But a large body of fresh water may float for a long dis- 
tance before it is thoroughly mingled with the heavier 
water of the ocean. Ultimately, however, the fine detritus 
dropped by a river, together with the coarser materials 
on the bottom, are arrested by the sea. Moreover, m 
many cases the sea itself piles up great part of the sand 
and gravel of the bar. Heavy river-floods push the 
bar farther to sea, or even temporarily destroy it ; storms 
fiom the sea, on the other hand, drive the bar farther 
up the stream. Another remarkable illustration of the 
contest between the alluvium-carrying streams and the 
land-eroding ocean is shown by the vast lines of bar or 
bank which, both in the Old World and the New, 
stretch along the coast. The streams do not flow straight 
into the sea, but run sometimes for many miles parallel 
to the coast, accumulating behind the barriers into broad 
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and long lagoons, but eventually breaking through the 
barriers of alluvium and entering the sea. The lagoons 
of the Italian coast and of the Baltic near Dantzic are 
familiar examples A conspicuous series of these alluvial 
bars fronts the American mainland for many hundred 
nules round the Gulf of Mexico and the shores of Florida, 
Georgia, and North Carolina. A space of several hundred 
miles on the east coast of India is similarly boidered. M. 
E. de Bea um ont, indeed, has estimated that about a third 
of the whole of the coast-lines of the continents is fringed 
with such alluvial bars. 

( f.) Deltas in the Sea. — The tendency of sediment to 
accumulate in a tongue of flat land when a river loses itself 
m a lake is exhibited on a far vaster scale where the great 
rivers of the continents enter the sea. It was to one of 
the^e maritime accumulations, that of the Nile, that the 
Greeks gave the name Delta, from its resemblance to their 
letter A, with the apex pointing up the river, and the base 
fronting the sea. This shape being the common one in all 
such alluvial deposits at river mouths, the term delta has 
come to he always applied to them. A delta therefore 
consists of successive layers of detritus, brought dowu from 
the land and spread out m the sea at the mouth of a river 
until they reach the surface, and then, partly by growth of 
vegetation and partly by flooding of the river, foim a plain, 
of which the inner and higher portion comes eventually to 
be above the reach of the floods. Large quantities of diift- 
wood are often earned down, and bodies of animals aie 
swept off to be buned in the delta, or even to he floated 
out to sea. Hence, m deposits formed at the mouths 
of rivers, we may always expect to find terrestrial organic 
remains. 

When a river enters upon the delta-portion of its course 
it assumes a new character. In the previous paits of its 
journey it is always being augmented by tributanes , but 
now it begins to split up mto branches, which wind to and 
fro through the flat alluvial land, often coalescing and thus 
enclosing insular spaces of all dimensions. The feeble 
cunent, no longer able to bear along all its weight of sedi- 
ment, allows much of it to sink to the bottom and to 
gather over the tracts which are from time to time sub- 
merged. Hence many of the channels get choked up, while 
otbeio are opened out in the plain, to be in turn abandoned, 
and thus the river lestlessly shifts its channels. The sea- 
waid ends of at least the main channels grow outwards by 
the constant accumulation of detutus pushed into the sea, 
unless this growth chances to be checked by any marine 
current sweeping past the delta. 

The European rivers furnish many excellent illustra- 
tions of delta-growth. Thus the Rhine, Meuse, Sambre, 
Scheldt, and other liveis have formed the wide mari- 
time plain of Holland and the Netherlands. The Rhone 
has deposited an important delta m the Mediteiranean 
Sea. The upper reaches of the Adriatic Sea are being 
rapidly shallowed and filled up by the Po, Adige, and 
)ther streams. Thus Ravenna, originally built m a 
agoon like Venice, is now 4 miles from the sea. The 
lorfc of Adria, so well known in ancient times as to have 
jive a its name to the Adriatic, is now 14 miles inland, 
vhile m other parts of that coast-line the breadth of 
and gained within the last 1800 years has been as 
auch as 20 miles. On the opposite side, also, of the 
fcalian peninsula , great additions have been made to the 
oast-line within the historical period. It is computed that 
lie Tuscan rivers lay down as much as 12 million cubic 
arils of sediment every year within the marshes of the 
[momma. The “yellow” Tiber, as it was aptly termed 
7 tho Romans, owes its colour to the abundance of the 
diment which it carries to sea. It has long been adding 
tho coast-line at its mouth at the rate of from 12 to 13 
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feet per annum Hence the ancient harbour of Ostia is now 
more than 3 miles inland. Its ruins aie at present (1879) 
being excavated, but every flood of the nver leaves a thick 
deposit of mud on the streets and on the floois of the un- 
covered houses. "Whence it would seem that the Tiber has 
not only advanced its coast-line, but has laised its bed on 
the plains by the deposit of alluvium, so that it now over- 
flow's places w'hich, 2000 years ago, could not have been 
so frequently under watei 1 In the Black Sea a great 
delta is rapidly growing at the mouths of the Danube At 
the Kilia outlets the water is shallowing so fast that 
the lines of soundings of 6 feet and 30 feet are advancing 
into the sea at the late of between 300 and 400 feet per 
annum. 2 

The typical delta of the Nile has a seaward border 180 
miles m length, the distance from which to the apex of the 
plain where the river bifurcates is 90 miles. That of the 
Mississippi contains an aiea of 40,000 square miles. The 
united delta of the Ganges and Brahmaputra covers a 
space of between 50,000 and 60,000 square miles, and has 
been bored through to a depth of 481 feet. 

((j ) Sea-borne Sediment — Although more properly to be 
noticed under the section on the sea, the final course of the 
materials worn by rains and rivers from the surface of the 


1 See an interesting article liy Piofe&sov Charles Martins on the Aigtios* 
Moites, m Revue dcs Deux Monties , 1874, p. 780. The present writer 
accompanied the distinguished French geologist on the occasion of lus 
visit to Ostia m the spring of 1873, and was much struck with the 
proofs of the rapidity of deposit in favoiuable situations. In the 
aiticle just cited some valuable information is given regarding the 
progress of the delta of the Rhone in the Mediterranean, 

2 Hartley, Min. o/Proo . Inst. Qvo. Mnrjin ., xxxvi. 216. 
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land may be referred to here. By far the larger part 
these materials sinks to the bottom close tQ the land. It 
is only the fine mud carried m suspension in the water 
which is carried out to sea, the distance depending on the 
velocity of the stream, the specific gravity and shape of the 
particles of the mud, and the help or hindrance given by 
marine currents The sea fronting the Amazon is dis- 
colouied foi 300 miles by the mud of that nvei. The 
soundings taken by the “Challenger” brought up land- 
derived detritus from depths of 1500 fathoms, — several 
hundreds of miles distant from the neaiest shores. 

The amount of material carried by a river mto the sea 
may be taken as the measure or gauge of the geneial lower- 
ing of the surface of the basin drained by the river. If we 
ascertain the annual quantity of mineral matter thus de- 
livered into thesea, andknow the superficial extent of ground 
from which it has been derived, the one sum divided by the 
other gives the extent by which the mean level of the country 
is leduced in one year Both the fine mud mechanically 
suspended m the water and the salts dissolved m it should 
be taken into account, as well as the coarser detritus pushed 
along the bottom. It is the mechanically suspended mud 
which has generally been measured. According to the data 
of Messrs Humphreys and Abbot, already cited, the propor- 
tion of sediment in the Mississippi is by weight, or 
by volume. The annual discharge of sediment is 
7,459,267,200 cubic feet, and the drainage basm 1,147,000 
square nules. This is equal to a loss of -g-gw a fool* 
of lock from the general surface of the drainage basm m 
1 year, or 1 foot in 6000 years. Other rivers work 
faster than this rate. The Ganges has been estimated to 
remove 1 foot of rock from its drainage area in 2358 
years, and the Po 1 foot m 729 years. Such computa- 
tions are at the best only approximations to the truth, but 
they are useful in showing liow great an amount of change 
must be effected even within comparatively short geological 
periods by the various agents which are disintegrating tho 
surface of the land. 



LAKES.] 

§ 4. Lakes. 

Depressions filled with, water on tlie surface of tlie land, 
and known as lakes, occur abundantly m the northern paits 
of both, hemispheres, and more sparingly, but often of large 
size, in warmer latitudes. They do not belong to the nor- 
mal system of erosion in which running water is the prime 
agent, and to which the excavation of valleys and ravines 
must be attributed. On the contrary, they are exceptional 
to that system, and the constant tendency of running water 
is to fill them up. Their origin, therefore, must be sought 
among some of the other geological processes. See part vn. 

Lakes are conveniently classed as fresh or salt. Those 
which' possess an outlet contain in almost all cases fresh 
water , those which have none are usually salt. 

1 Fresh-water Lakes — These, m a vast number of cases, 
are simply depressions or expansions of the valleys m which 
they he They receive a river at the upper end, together 
probably with many minor tributaries from the sides, and 
let the accumulated waters overflow at the lower end. In 
all these cases, they act as filters for the river water, 
allowing its sediment to settle, and discharging it purified 
at the outflow, to continue its course of erosion and mud- 
making down the valley. A river which flows through a 
succession of lakes cannot carry much sediment to the sea, 
unless it has a long course to run after it has passed the 
lowest lake, and receives one or more muddy tributaries. 
But the sediment which would have reached the sea and 
gone to form a delta or deposit on the sea-bed serves its 
purpose in contributing to fill up the lakes. Hence it is 
rare to find any lake with an inflowing and outflowing 
river, where proofs of the gradual encroachment of the 
land upon the water may not be gathered. 

In other cases lakes do not lie in the natural drainage 
hnes of a country, but are scattered apparently at random 
over the surface, fed by springs, rains, and streamlets from 
the slopes, or, if of large size, lying as great basins, 
receiving the collected waters of a wide region, and 
forming m this way the source out of which full-formed 
rivers emerge. From the little tarns of "Wales and the 
lochans of Scotland a series maybe traced, through innumer- 
able grades of size and form, in Scandinavia, Finland, and 
Canada, till we reach such vast sheets of inland water as 
Lakes Huron, Erie, and Superior, and the great equatorial 
lakes of Africa In lakes of this kind also the process of 
filling up may often be traced. Each tributary stream 
pushes its de Ita into the water. "Where the lakes are shallow, 
and lie in temperate countries, vegetation comes in to aid 
in the conversion of the water, first into marsh, then into 
peat-bog, and finally into dry ground. In Scotland during 
the last few centuries great changes of this kind have been 
going on. 

On large lakes the wind throws the water into waves 
which almost rival those of the ocean in size and destructive 
power. Beaches, sand-dunes, shore-cliffs, and the other 
familiar features of the meeting line between land and sea 
reappear along the margins of such great fresh-water seas 
as Lake Superior 

Three geological functions of lakes are (1) to arrest and 
equalize the drainage by regulating the outflow and pre- 
venting or lessening the destructive effects of floods 1 ; (2) 
to filter river water and permit of the undisturbed accumu- 
lation of new deposits, which in some modem cases may 
cover thousands of square miles of surface, and might attain 


1 Winds, "by "blowing strongly clown the length of a lalce, sometimes 
considerably increase for the time being the volume of the outflow. 
If tins takes place coincidently with a heavy lainfall, the flood of the 
river is greatly augmented. These features are noticed in Loch Tay 
(D. Stevenson, Reclamation of Land, p. 14). Hence, though, on the 
whole, lakes tend to moderate floods in the outflowing rivers, they 
may by a combination of circumstances sometimes increase them. 
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a thickness of nearly 3000 feet (Lake Superior has an area 
of 32,000 squaie miles , Lago Maggioie is 2800 feet deep) ; 
(3) to furnish an abode for a lacustune fauna and flora, to 
receive the remains of the plants and animals washed down 
from the surrounding country, and to entomb all these or- 
ganisms m the growing deposits, so as to preseive a record 
of the tenestrial life of the penod. The deposits in lakes 
consist of alternations of sand, silt, mud, and gravel, with 
occasional irregular seams of vegetable matter, and layers of 
calcareous marl formed from the accumulation of lacustrine 
shells, Fntomostracci , <fcc. In a lake leceiving much sedi- 
ment there will be little or no mail formed, at least not 
during the time when the sediment is being deposited. In 
clear lakes, on the other hand, where there is very little sedi- 
ment or where it only comes occasionally at wide intervals 
! of flood, beds of white marl, formed entirely of organic re- 
mains, may gather on the bottom to a depth of many yaids. 

2. Salt Lakes may be divided into tw r o classes — (a) 
those which owe their saltness to the evaporation and con- 
centration of the fresh water poured into them by their 
feeders ; and ( b ) those winch were originally parts of the 
ocean. Salt lakes of the first kind are abundantly scattered 
over the inland areas of drainage in the heait of conti 
nents, as in the great Lake of Utah, and numerous other 
minor lakes m North America, and the abundant salt lakes 
of the great plateau of Central Asia. These sheets of water 
were doubtless fresh at first, but they have progressively in- 
creased in salinity, because though the water is evaporated 
as fast as it is received, there is no escape for the dissolved 
salts, which consequently remain in the increasingly concen- 
trated liquid. Salt lakes of the second class are compara- 
tively few in number. In their case portions of the sea 
have been isolated by movements of the earth’s crust, and 
these detached areas, exposed to evaporation, which is only 
partially compensated by inflowing rivers, have shrunk m 
level, and at the same time have sometimes grown much 
salter than the parent ocean. The Caspian Sea, 180,000 
square miles in extent, and with a maximum depth of from 
2000 to 3000 feet, is a magnificent example. The sheila 
are chiefly the same as those still living in the Black Sea. 
Banks of them may be traced between the two seas, with 
salt lakes and marshes and other evidence to prove, not only 
that the Caspian was once joined to the main ocean, but 
that a great firth ran up between Europe and Asia, and 
possibly stretched completely acioss what are now the 
steppes and plains of the Tundras till it merged into the 
Arctic Sea. Even at present, by means of canals connect- 
ing the rivers Volga and Dwma, vessels can pass from the 
Caspian into the "White Sea. But the surface of the Caspian 
is now more than 80 feet below that of the Black Sea. At 
present the amount of water supplied by rivers to the 
Caspian just balances that removed by evaporation, so that 
the level appears to be no longer sinking. But though, 
owing to the enormous volume of fresh water poured into 
it by these rivers, the Caspian is not as a whole so salt as 
the main ocean, and still less so than the Mediterranean, 
nevertheless the inevitable result of evaporation is there 
manifested. Along the shallow pools which border this sea a 
constant deposition of salt is taking place, forming sometimes 
a pan or layer of rose-coloured crystals on the bottom, or 
gradually getting dry, and covered with drift sand. This con- 
centration of the water is still more marked in the great 
offshoot called the Karaboghaz, which is connected with the 
middle basin of the Caspian by a channel 150 yards wide and 
5 feet deep. Through this narrow mouth there flows from 
the main sea a constant current, which Von Baer estimated 
to carry daily into the Karaboghaz 350,000 tons of salt. 
An appreciable increase of the saltness of that gulf has been 
noticed : seals, which once frequented it, have forsaken its 
barren shores. Layers of salt are gathering on the mud at 
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tlie bottom, and tbe sounding-line, -when scarcely out of the 
water, is covered with salme crystals 1 These facts furnish 
an illustration of the circumstances under which the rock- 
salt deposits m the New Red Sandstone and other geological 
formations were probably accumulated. 

The following table shows the pi oporfcion of the saline 
materials m the waters of some salt lakes . — 



II. FRESH WATER IN THE SOLID STATE — ICE 

Fresh water under ordinary circumstances, when it 
reaches a temperature of 32 s Fahr, passes into the solid 
state by crystallizing into ice. In this condition it performs 
a series of important geological operations before being again 
melted and relegated to the general mass of liquid terrestrial 
waters. Five conditions under which ice occurs on the 
laud deserve notice, viz, frost, frozen rivers and lakes, 
hail, snow, and glaciers. 

1. Frost . — Water m fieezing expands. If it he confined 
in such a way that expansion is impossible, it remains liquid 
even at temperatures far below the freezing point , but the 
instant that the piessure is removed this chilled water 
becomes solid ice There is a constant effort on the part of 
the water to become solid, and very considerable pressure 
is needed to counterbalance its expansive power. The 
lower the temperature the greater this exerted pressure 
becomes At a temperature of 30° Fahr. the pressure must 
amount to 14G atmospheres, or the weight of a column of 
ice a mile high, or 138 tons on the square foot Conse- 
quently when the water freezes at a lower temperature its 
pressure on the walls of its enclosing cavity must exceed 
138 tons on the square foot. Bomb-shells and cannon 
filled with water and hermetically sealed have been, burst 
in strong frosts by the expansion of the freezing water 
within them It is easy to see, therefore, that we have here 
a geological agent of great potency. It is true that in 
nature the enormous pressures which can be obtained aiti- 
ficially occur rarely or not at all, because the spaces into 
which water penetrates can hardly ever be so securely 
closed as to permit the water to be cooled down very con- 
sideiably below 32° Fahr. before freezing. Still ice form- 
ing at even two or three degrees below the freezing point 
exerts an enormous disruptive force. 

Soils and rocks are all porous, and usually contain a good 
deal of moisture. When frost congeals this interstitial 
water, the particles of the soil or rock are pushed asunder 
by the expanding ice; their cohesion is loosenedor destroyed, 
so that when a thaw comes, they seem as if they have been 
ground down in a mortar. Water lodges also in the numer- 
ous joints and crevices of rocks. Freezing there, it exerts 
great pressure upon the walls between which it lies, pushing 
them asunder as if a wedge were, driven between them. 

1 Carpenter, Journ Geog Soc , vol. xvm. , JSTo. 4, quoting from 
Yon Baei’s “Kaspiselie Studien,” m Bull. Acad. Set. St JPelcrslura, 
1855-6 


When this ice melts, the separated masses do not return to 
their onginal position. Their centre of giavity in succes- 
sive winters becomes more and more displaced, untd the 
sundered masses fall apart. In mountainous districts, 
where the wmteis are seveie, and m high latitudes, a great 
deal of waste is thus produced on exposed cliffs and loose 
blocks of rock. Some measure of its magnitude may be 
seen in the heaps of angular rubbish which in these 
regions aie so frequently to be met with at the foot of 
crags and steep slopes. At Spitzbergen and on the coast 
of Greenland the amount of destruction caused by frost is 
enormous. The short and warm summer, melting the snow, 
fills the pores and joints of the rocks with water, which 
when it freezes splits off large blocks of rock from the hills, 
and sends them to the base of the declivities, where they 
are further broken up by the same cause 

2. Frozen Rivers and Lakes . — In countries where the 
wiuter temperature falls considerably below 32° Fahr., the 
lakes and rivers become solidly fiozen over. The amount 
of geological change effected during the process is probably 
hardly appreciable. But when the ice bieaks up m spring 
its power as a geological agent becomes apparent. In lakes, 
such as Lake Superior, the ice in forming encloses beach- 
pebbles and boulders, and when thaw sets in, floats these off, 
so as either to drop them in deeper water or to strand them 
on some othei part of the coast. Should a gale arise during 
the breaking up of the ice, vast piles of the latter, with 
mingled gravel and boulders, may he driven ashore and 
pushed up the beach. By this means blocks of stone, even 
of consideiable size, are sometimes forced to a great height 
inland on some of the Canadian lakes, tearing iqi the soil 
on their way, and helping to form a bank above tbe water 
level. It has been observed that during a severe fiost ico 
occasionally forms on the bottoms of rivers where it encloses 
stones and large boulders. These are borne up to the sur- 
face in cakes of ground-ice to join the rest of the super- 
ficial ice-borae detritus. Great damage is frequently done 
to quays and bridges in Canada by masses of river-ice driven 
against them on the arrival o f spring. Reference has already 
been made to the increased power of transport and erosion 
acquired by rivers liable to be frozen over, and especially 
when their ice is broken up m the higher paits of then 
courses, before it gives way m the lower 

3. Rail — When rain or aqueous vapour is cooled down 
in the atmosphere to the freezing point of water, it is 
frozen, and falls to the earth as hail or snow. The forma- 
tion of hail is not yet well understood. It is chiefly in 
summer and during thunderstorms that hail falls. When 
the pellets of ice aie frozen together so as to leach the 
ground in lumps as large as a pigeon’s egg, or larger, great 
damage is often done to cattle, flying birds, and vegetation. 
Trees have their leaves and fruit torn off, and farm crops 
are beaten down. 

4. /Snow . — In those parts of the earth’s surface where, 
either from geographical position or from elevation into the 
upper cold regions of the atmosphere, the mean annual 
temperature is below tho freezing point, tho condensed 
moisture falls chiefly as snow, and remains in great measure 
unmelted throughout the year. A line can bo traced below 
which the summer heat suffices to cause the disappearance of 
the snow, but above which the snow continues to cover the 
whole or great part of the surface. This line has received 
the name of tho snow-line, or line of perpetual snow. It 
comes down to the sea within the polar circles. Between 
these limits it rises gradually in level till it reaches its 
highest elevation in tropical latitudes. In northern Scandi- 
navia it is less than 3000 feet above the sea. None of the 
British mountains quite reach it. In tho Alps it stands at 
8500 feet, on the Andes at 18,000 feet, and on tho 
northern slopes of the Himalayas at 19,000 feet. 
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Snow exhibits two different kinds of geological behaviour, 
one conservative, the other destructive. Lying stationary 
and unmelted it exercises a protective influence on the face 
of the land, shielding rocks, soils, and vegetation from the 
effects of frost. On low grounds this is doubtless its chief 
function. When snow falls m a partially melted state it 
is apt to accumulate on branches and leaves, until by its 
weight it breaks them off, or even bears down entire trees 
Snow which falls thickly on steep mountain slopes is fre- 
quently during spring and summer detached in large sheets. 
These rush down the declivities as avalanches, and often 
create much destruction of trees, soil, crops, and houses iu 
their course, Another indirect effect of snow is seen in the 
sudden rise of the rivers when warm weather rapidly melts 
the mountain snows. Many summer floods are caused in 
this way m Switzerland. 

5. Glaciers. — (L) Nature and r Origin. — A glacier is a 
river of ice formed by the slow movement and compression 
of the snow which by gravitation creeps downward into a 
valley descending from a snow-field. The structure and 
physics of glaciers are described elsewhere (see Glaciers) 
From a geological point of view these ice-rivers may be re- 
garded as the drainage of the snow-fall above the snow-line, 
as rivers are the drainage of the rainfall. In a mountainous 
regiou, such as the Alps, or a table-land like Scandinavia, 
where a considerable mass of ground lies above the snow- 
line, three varieties of glamers have been observed, (a.) 
Glaciers of the first order, where the ice-river comes down 
well below the snow and extends into the valley, even it 
may be far below the upper limits of cultivation, or in 
northern regions approaches or even reaches the sea. In 
the Alps such, glaciers may be 20 or 30 miles long, by a 
mile or more wide, and 600 feet or more deep. ( b ) Glaciers 
of the second order, which hardly creep beyond the high 
recesses wherein they are formed, and do not therefore reach 
as far as the nearest valley. Many beautiful examples of 
this type may be seen along the steep declivities which 
intervene between the snow-covered plateau of Arctic Nor- 
way and the sea. (c ) Re-cemented glaciers, consisting 
of fragments which fall from an ice-cliff crowning preci- 
pices of rock, and are re-frozen at the bottom into a solid 
mass, creeping downward as a glacier usually of the second 
order. Probably the best illustrations in Europe are fur- 
nished by the Nus Fjord, and other parts of the noith of 
Norway. Iu some cases a cliff of blue ice appears at the 
top of the precipice, — the edge of the great “ suee-fond,” or 
snow-field, — while several hundred feet below, in the come 
or cwm at the bottom, lies the re-cemented glacier {glacier 
remanie of the Swiss), white at its upper edge, but acquir- 
ing somewhat of the characteristic blue gleam of compact 
ice as it moves towards its lower margin. 

But it is in high Arctic, and still more in Antarctic, 
latitudes that land-ice, formed from the drainage of a great 
snow-field, attains its greatest dimensions. The land in 
these regions is completely buried under an ice-cap, which 
ranges in thickness up to a depth (in the South Polar 
circle) of 10,000 feet (2 miles) or even more, Greenland 
lies under such a pall of snow that all its inequalities, save 
the mere steep mountain peaks, are concealed. The snow 
creeping down the slopes, and mounting over the minor 
bills, passes beneath by pressure into compact ice From 
the main valleys great glaciers like vast tongues of ice, 
2000 or 3000 feet thick, and sometimes SO miles or more 
in breadth, push out to sea, where they break off in huge 
fragments, which float away as icebergs. 

A glacier, like a river, is always in motion, though so 
slowly that it seems to be solid and stationary. The motion 
also, like that of a river, and for the same reason, is unequal 
in the different parts, the centre moving faster than the 
sides and bottom. This important fact was first ascertained 
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through accurate measurement by J. D. Foibes, who found 
that m the Mer de Glace of Chamoum, the mean daily i ate 
of motion m the summer and autumn was from 20 to 27 
inches m the centre, and from 13 to 19i- near the side. 
The consequence of this differential motion is seen m the 
arrangement of the lines of rubbish thrown down at the 
end of a glacier, which often present a horse-shoe shape, 
corresponding to that of the end of the ice by which they 
were discharged. 

There are some features of geological importance also in 
the behaviour of the ice as it descends its valley "When 
it has to travel over a very uneven floor, some poitions may 
get embayed, while overlying parts slide over them. A 
massive ice-sheet may thus have many local eddies in its 
lower portions, the ice there even travelling for various 
distances, according to the nature of the ground, obliquely 
to the general flow of the main mass In descending by a 
steep slope from an upper to a lower and more level part 
of its course, a glacier becomes a mass of fissured ice in 
great confusion. It descends by a slowly creeping ice-fall, 
where a river would shoot over in a rushing waterfall. A 
little below the fall the fractured ice is pressed together 
again into a solid mass as before The body of tbe glacier 
throughout its length is traversed by a set of fissures called 
crevasses, which, though at first as close-fitting as cracks in. 
a sheet of glass, widen by degrees as the glacier moves on, 
till they form wide yawning chasms, reaching, it may be, 
to the bottom of the ice, and travelling down with tb e 
glacier, but apt to be effaced by the pressing of their walls 
together again as the glacier winds down its valley. The 
glacier continues to descend until it reaches that point 
where the supply of ice is just equalled by the liquefaction. 
There it ends, and its place down the rest of the valley is 
taken by the tumultuous river of muddy water which 
escapes from under the melting extremity of the ice. A 
prolonged augmentation of the snow-fall will send the foot 
of the glacier further down the valley, a diminution of the 
snowfall with a general rise of temperature will cause it to 
retreat farther up 

(2.) Work done by Glaciers. — Glaciers have two import 
ant geological tasks to perform, — (1) to carry the debris 
of the mountains down to lower levels ; and (2) to erode 
their beds. 

a. Tiansjport — This takes place chiefly on the surface 
of the glacier. Descending its valley, the glacier receives 
and bears along on its margin the earth, stones, and rubbish 
which, loosened by frost, or washed down by rain and rills 
slip from the cliffs and slopes to the level of the ice. In 
this part of its work the glacier resembles a river whiol 
carries down branches and leaves from the woods on its 
banks. Most of tbe detritus rests on the srnface of the ice 
It includes huge masses of rock, sometimes as big as a largt 
cottage, all which, though seemingly at rest, are slowl; 
travelling down the valley with the ice, and liable at an; 
moment to slip into the crevasses which may open belov 
them. When they thus disappear they may descend to tb 
bottom of the ice, and move with it along the rocky floor 
which is no doubt the fate of the smaller stones and sand 
Bnt the large stones seem sometimes at least to be cast u] 
again by the ice to the surface of the glacier at a lowe 
part of its course. Whether, therefore, on the ice, in th 
ice, or under the ice, a vast quantity of detritus is cor 
tinually travelling with the glacier down towards th 
plains. The rubbish lying on the surface is called morain 
stuff. Naturally it accumulates on either side of th 
glacier, where it forms the so-called lateral moraine 
When two glaciers unite, their two adjacent lateral moraine 
are brought together, and travel thereafter clown the centr 
of the glacier as a medial moraine. A glacier, formed b 
the union of many tributaries in its upper parts, may ha\ 
X. — 36 
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many medial lines of moraine, so many indeed as some- ' 
times to be entirely covered with, debris to the complete 
concealment of the ice. At such parts the glacier resembles 
a bare field or earthy plain rather than a solid mass of clear 
ice of which only the surface is dirty with rubbish At 
the point where the glacier ends, the pile of loose materials 
is tumbled upon the valley in what is called the terminal 
moraine. 

In such comparatively small and narrow ice-sheets as the 
present glaciers of Switzerland, the rock-bottom on which 
the ice moves is usually, as far as it can be examined, swept 
clean by the tnclde or rush of water over it from the melt- 
ing ice. But when the ice does not flow m a mere big 
drain (which, after all, the largest Alpine valley really is), 
but overspreads a wide area of uneven ground, there cannot 
fail to be a gieat accumulation of rubbish here and there 
underneath it. "When the broad cential plain of Switzer 
land between the Alps and the Jura was filled with ice, the 
latter certainly pushed a vast deal of mud, sand, and 
stones over the floor of the valley. This material is 
known to Swiss geologists as the moraine profonde or 
Ch icndmorane. 1 

When from any cause a glacier diminishes m size, it may 
drop its blocks upon the sides of its valley, and leave them 
there sometimes m the most threatening positions. Such 
stranded stones are known as perched blocls. They 
abound in the Swiss valleys, extending even across the 
great plain of Switzerland, and appearing in numbers 
high upon the flanks of the Jura. Since the latter moun- 
tains consist chiefly of limestone, and the blocks are of 
various ciystalhne locks belonging to the higher parts of 
the Alps, the proof of transport is irrefragable. The agent 
of removal is now recognized to have been an enormous ex- 
tension of the glacier system of the Alps, whereby the whole 
country was buried under snow and ice. Similar evidence 
abounds in the valleys among the mountainous parts of 
Britain, as well as in other parts of Europe and America, 
no longer the abode of glaciers. 

b. Erosion — The manner in which glacier ice erodes its 
channel differs in many respects from that in use by any 
other geological agent, and forms therefore one of the dis- 
tinguishing features of ice-action. This erosion is effected 
not by the mere contact and pressure of the ice upon the 
rocks, though undoubtedly fragments of rock must now 
and then be detached from this cause. It is by means 
of the fine sand, stones, and blocks of rock, which fall 
between the ice and the rocks on which it moves, that the 
grinding work of the glacier is done,. These matenals, held 
by the ice as it creeps along, are pressed against the rocky 
sides and bottom of the valley so firmly and persistently as 
to descend into each little hollow and mount over each 
ridge, yet all the while moving along steadily in one domi- 
nant direction with the general movement of the glaciers. 
As a result, the most compact resisting rocks are ground 
down, smoothed, polished, and striated. The striae vary 
from such fine lines as maybe made by the smallest grains 
of quartz up to deep ruts and grooves. They sometimes 
cross each other, one set partially effacing an older one, and 
thus pointing to shifiings m the movement of the ice. On 
the retirement of the glacier, hummocky bosses of rock 
having smooth undulating forms like dolphins’ backs are 
conspicuous These have received the name of roches 
mutomees. The stones by which this scratching and 
polishing are effected suffer in exactly the same way. 
They are ground down and striated, and since they must 
move in the line of least resistance, or f< end on,” their 

1 The present writer examined m 1869 a characteristic section of it 
near Solothuin, full of sciatched stones, and lying on the stunted 
pavement of rock to be immediately described as further characteristic 
of ice-action. 
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striae run m a general sense lengthwise. It v ill be seen, 
when we come to notice the traces of former glaciers, 
how important is the evidence given by these striated 
stones. 

As locks present great diversities of structme and hard- 
ness, and consequently vary much m the resistance they offei 
to denudation, they are necessarily worn down unequally. 
The softer, more easily eioded poitions are scooped out by 
the giindmg action of the ice, and basin-shaped or various 
irregular cavities are dug out below the level of the general 
suiface. Similar effects may be produced by an augmented 
excavating power of a glacier, as wheie the ice is strangled 
lu some nairow pait of a valley, or where, from change m 
declivity, it is allowed to accumulate m greater mass as it 
moves more slow ly onward. Such hollows, on the retirement 
of the ice, become receptacles for water, and form pools, tarns, 
or lakes, unless indeed they chance to have been already 
filled up with glacial lubbish. It is now some years since 
Professor A. C. Ramsay drew attention to this peculiar 
power of land-ice, and affirmed that the abundance of ex- 
cavated rock-basins in northern Europe and America was 
due to the fact that these regions had been extensively 
eroded by sheets of land-ice. This glaciation was due not 
to independent glaciers but to the pressure and grinding 
power of vast masses of continental ice In slioit the more 
northern parts of Europe and Noith America must have 
been m a condition like that of North Greenland at the 
present day. It is therefore among the ice-fields of Green- 
land rather than among the valley glaciers of isolated 
mountain-groups that we ought to look for analogies to the 
operations which pioduced the widespiead general glacia- 
tion of the period of the rock-basins A single valley- 
glacier retires towards its patent snow-field as the climate 
ameliorates, leaving its roches moutonnees, moraine-mounds, 
and rock-basms, yet at times discharging its water-drainago 
m such a way perhaps as to sweep down the moraine-mounds, 
fill up the basins, bury the ice-worn hummocks of rock, and 
strew the valley with gravel, earth, sand, and big blocks of 
rock. Hence the actual floor of the glacier is apt to be 
vory much obscured. But iu the case of a vast sheet of 
land-iee covering continuously a wide region, there can be 
but little superficial debris. When such a mass of ice retires 
it must leave behind it an ice-worn surface of country more 
or less shewn with the subsoil which accumulated under 
the ice and was pushed along by it, This infra-glacial 
detritus forms the Grundmonnie ( moraine profonde ) or 
bottom moraine. Wo know as yet very little regarding its 
formation in Greenland. Most of our knowledge regarding 
it is derived from a study of the till or boulder-clay of 
Britain, which is believed to represent the bottom moraine 
of an ancient ice-sheot. In countries where true boulder- 
clay occurs, numerous rock-basins are commonly to be met 
with among the uncovered portions of the rocks. 

The abundant fine sediment which gives the character- 
istic milky turbidity to all streams that escape from the 
melting ends of glaciers is an index of the amount of 
erosion nnceasiugly effected by the icc. From the end of 
the Aai glacier, for example, though by no moans one of 
the largest m Switzerland, it has been estimated that thore 
escape every day in the month of August 2 million cubic 
metres (140 million gallons) of water, containing 284,374 
kilogrammes (280 tons) of sand. 

B. Oceanic Waters. 

The area, depth, temperature, density, and composition 
of the sea have boen already treated of in part ii. Viewed 
as a dynamical agent in geology, the ocean may be studied 
under two aspects — (1) its movements, and (2) its geological 
work. 
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I. Movements of the Ocean. 

These may be grouped as— (1) tides, (2) currents, and 
(3) waves. 

1. Tides . — These are oscillations of the mass of the 
oceanic waters caused by the attraction of the sun and moon. 
We have at present to deal with them merely in so far as 
their geological bearings are concerned. In a wide deep 
ocean the tidal elevation probably produces no perceptible 
geological change It passes at a great speed, in the 
Atlantic its rate is 500 geographical miles an hour. But as 
this is merely the passing of an oscillation whereby the 
particles of water are gently raised up and let down again, 
there can hardly be any appreciable effect upon the deep 
ocean bottom. When, however, the tidal wave enters a 
narrow and shallow sea, it has to accommodate itself to a 
smaller channel, and encounters more and more the friction 
of the bottom, Hence, white its rate of motion is dimin- 
ished, its height and force are increased. It is m shallow 
water and along the shores of the land that the tides acquire 
their main geological importance. They there show them- 
selves m an alternate advance upon and retreat from the 
coast. Their upper limit has received the name of high- 
water marie , their lower that of loiv-iuater mark, the space 
between being tei med the beach. If the coast is precipitous, 
a beach can only occur m the shelving hays and creeks, 
since elsewhere the tides will rise and fall against a face of 
rock, as they do on the piers and bulwarks of a port. On 
such rocky coasts the line of high water is sometimes ad- 
mirably defined by the grey crust of barnacles adhering to 
the rocks. Where the beach is flat, and the rise and fall 
of the tide great, an area of several hundied square miles 
of sand or mud may be laid bare in one bay at low- water 

The height of the tide varies from zero up to 60 or 70 feet. 
It is greatest where, from the form of the land, the tidal wave 
is cooped up within a narrow inlet or estuary. Under such 
circumstances the advancing tide sometimes gathers itself 
into one or more large waves, aud rushes furiously up be- 
tween the converging shores, This is the origin of the “bore” 
of the Severn, which rises to a height of 9 feet, while the rise 
aud fall of the tide there amounts to 40 feet. In like manner 
the tides which enter the Bay of Bundy, between Nova 
Scotia and New Brunswick, get more and more cooped up 
as they ascend that strait, till they reach a height of 70 feet. 

While the tidal swelling is increased m height by the 
shallowness and convergence of the shores, it gains at the 
same time force and rapidity. No longer a mere oscillation 
or pulsation of the great ocean, the tide acquires a true 
movement of translation, and gives rise to currents which 
rush past headlands and through narrows m powerful 
currants and eddies. The locky and intricate navigation 
of the west of Scotland and Scandinavia furnishes many 
admirable illustrations of the rapidity of these tidal currents. 
The famous whirpool of Corryvreckan, the lurking eddies 
in the Kyles of Skye, the breakers at the Bore of Dimcans- 
bay, and tlie tumultuous tideway, grimly named by the 
northern fishermen the Merry Men of Mey, in the Pentland 
Birth, bear witness to the strength of these sea rivers. At 
the last-mentioned strait the current at its strongest runs 
at the rate of 10 miles an hour, which is fully three times 
the speed of most of our larger rivers. 

2. Currents . — Recent researches in ocean temperature 
have disclosed the remarkable fact that beneath the surface 
layer of water affected by the temperature of the latitude 
there lies a vast mass of cold water, the bottom tempera- 
ture of every ocean in free communication with the poles 
being little above and sometimes actually below the freezing 
point of fresh water. In the North Atlantic a tempeiature 
of 40° Fahr. is reached at an average depth of about 800 
fathoms, all beneath that depth being progressively colder. 
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In the equatorial parts of the same ocean the same tempeia- 
ture comes to within 300 fathoms of the surface. In the 
South Atlantic, off Cape of Good Hope, the mass of cold 
water (below 40°) comes likewise to about 300 fathoms fiom 
the surface. This distribution of temperatuie proves that 
there must be a transference of cold polar water towards the 
equator, for m the first place the tempeiature of the great 
mass of the ocean is much lower than that which is noimal 
to each latitude, and in the second place it is lower than 
that of the superficial parts of the earth’s crust underneath. 
On the other hand, the movement of water from the poles 
to the equator requires a return movement of compensation 
from the equator to the poles, and this must take place in 
the superficial strata of the ocean. Apart therefore fiom 
those rapid river-like streams which traverse the ocean, and 
to which the name of currents is given, there must be a 
general drift of warm surface water towards the poles. 
This is doubtless most markedly the case in the North 
Atlantic, where besides the current of the Gulf-sti earn there 
is a prevalent set of the surface waters towards the north- 
east. As the distribution of life over the globe is everywheie 
so dependent upon temperature, it becomes of the highest 
interest to know that a truly arctic submarine climate exists 
everywhere m the deeper parts of the sea With such 
uniformity of temperature we may anticipate that the 
abyssal fauna will be found to possess a corresponding 
sameness of character, and that arctic types may be met 
with even on the ocean-bed at the equator. 

But besides this general drift or set, a leading part in 
oceanic circulation is taken by the more defined streams 
termed currents. The tidal wave only becomes one of 
translation as it passes into shallow water, and is thus of 
but local consequeuce. But a vast body of water, known 
as the Equatorial Current, moves m a general westerly 
direction round the globe. Owing to the way in which the 
continents cross its path, this current is subject to consider- 
able deflexions. Thus that portion which crosses the 
‘Atlantic from the African side strikes against the mass ol 
South America and divides, one portion turning towards 
the south and skirting the shores of Brazil, the other bend- 
ing north-westward into the Gulf of Mexico, and issuing 
thence as the well-known Gulf-stream. This equatorial 
water is comparatively warm and light. At the same time 
the heavier and colder polar water moves towards the 
equator, sometimes in surface currents like those which 
skirt the eastern and western shores of Greenland, but more 
generally as a cold under-current which creeps over the 
floor of the ocean even as far as the equator. 

Much discussion has arisen in recent years as to the cause 
of oceanic circulation. Two rival theories have been given. 
According to one of these the circulation entirely arises 
from that of the air. The trade-winds blowing from either 
side of the equator drive the water before them until the 
north-east aud south-east currents unite in equatorial lati- 
tudes iuto one broad westerly-flowing current. Owing to 
the form of the land portions of this main current are 
deflected into temperate latitudes, and, as a consequence, 
portions of the polar water lequire to move towards the 
equator to restore the equilibrium According to the other 
view the currents arise from differences of temperature (and 
according to some, of salinity also); the warm and light 
equatorial water is believed to stand at a higher level than 
the colder and heavier polar water ; the former, therefore, 
flows down as it were polewards, while the latter moves as 
a bottom inflow towards the equator; the cold bottom 
water under the tropics is constantly ascending to the sur- 
face, whence, after being heated, it drifts away towards the 
pole, and on being cooled clown there, descends and begins 
another journey to the equator. There cau be uo doubt 
that the winds are directly the cause of such currents as 
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tlie Gulf-stream, and therefore, indirectly, of return cold 
currents from the polar regions. It seems hardly less 
certain that, to some extent at least, differences of tempera- 
ture, and therefore of density, must occasion movements in 
the mass of the oceanic waters. The discussion of this 
subject, however, belongs to another pait of this work. 1 
The main facts for the geological reader to grasp are — that 
a system of circulation exists in the ocean , that warm 
currents move round the equatorial regions, and are turned 
now to the one side now to the other by tbe form of the 
continents along and round which they sweep; that cold 
currents set m from poles to equatoi ; and that, apart from 
actual currents, there appears to be an extremely slow 
“creep” of the polar water under the warmer upper layers 
towards the equator. 

3. Waves and Ground-Swell . — A gentle hieeze curls into 
ripples the surface of water over which it blows. A strong 
gale or furious storm raises the surface into waves The 
agitation of the water m a storm is prolonged to a great 
distance beyond tbe area of the original disturbance, and 
then takes tbe form of the long heaving undulations termed 
ground-swell. Waves which break upon the land are 
called breakers, and the same name is applied to the 
ground-swell as it bursts into foam and spray upon the 
rocks. The concussion of earthquakes sometimes gives rise 
to very disastrous earthquake-waves, as already explained. 

The height and force of waves depend upon the bieadth 
and depth of sea over which the wind has driven them, and 
the form and direction of the coast-line. The longer the 
“fetch,” and the deeper the water, the higher the waves. 
A coast diiectly facing the prevalent wind will have larger 
waves than a neighbouring shore which presents itself 
at an angle to this wind or bends round so as to form a 
lee-shore The highest waves in the narrow British seas 
probably never exceed 15 or 20 feet, and usually fall shoit 
of that amount. The greatest height observed by Dr 
Scoresby among the Atlantic waves was 43 feet 2 

Ground-swell propagated across a broad and deep ocean 
produces by far the most imposing breakers. So long as 
tbe water remains deep and no wind blows, the only trace 
of the passing ground-swell on the open sea is the huge 
broad heaving of the surface. But when the water shallows, 
the superficial part of the swell travelling faster than the 
bottom begins to curl and crest as a huge billow or wall of 
water, which finally bursts with enormous force against the 
shore. Such billows, even when no wind is blowing, often 
cover the cliffs of the north of Scotland with sheets of 
water and foam up to heights of 100 or even nearly 200 
feet. At Dunnet Head during north-westerly gales the 
windows of the lighthouse, at a height of upwards of 300 
feet above high-water mark, are said to be sometimes 
broken by stones swept up the cliffs by the sheets of sea 
water which then deluge the building. 

A single roller of the ground-swell 20 feet high falls, 
according to Mr Scott Russell, with a pressure of about a 
ton on every square foot. Mr Thomas Stevenson conducted 
some yearn ago a series of experiments on the force of the 
breakers on the Atlantic and North Sea coasts of Britain. 
The average force in summer was found in the Atlantic to 
be 611 lb per square foot, while m winter it was 2036 B>, 
or more than three times as great. But on several occa- 
sions, both in the Atlantic and .North Sea, the winter 
breakeis were found to exert a pressure of three tons per 

1 The reader may consult Maury’s Physical Geography of the Sect, 
but more particularly Dr Carpenter’s papers in the Proceedings of the 
Royal Society for 1869-73, and Journal of It. Geographical Society 
for 1871-77, on the side of temperature; and Herschel’s Physical 
Geography , and Dr Cioll’s Climate and Time, on the side of the wauls. 

4J Brit. Assoc. Rep., 1850, p 26 The reader will find a table of 
the observed heights of waves lound Great Britain m Mr T. Stevenson’s 
treatise on Harbours, p. 20. 


squat e foot, and afc Dunbar as much as three tons and a 
half. 3 Besides the waves pioduced by ordinary wind action, 
others of an extiaordinary size and destructive power aie 
occasionally caused by a violent cyclone-storm. The mere 
diminution of atmospheric pressure iu a cyclone must tend 
to raise the level of the ocean within the cyclone limits. 
But the further furious spiral m-rushing of the air towards 
the centre of the low pressure area drives the sea onward, 
and gives rise to a wave or succession of waves having great 
destructive power. Thus, on 5th October 1864, during a 
great cyclone which passed over Calcutta, the sea rose in 
some places 24 feet, and swept everything before it with 
irresistible force, drowning upwards of 48,000 people. 

4. Ice on the Sea.— In this place may be most con- 
veniently noticed the origin and movements of the ice which 
in circumpolar latitudes covers the sea. This ice is derived 
from two sources — (1) the freezing of the sea itself, and 
(2) the seaward prolongation of land-ice. 

1. Three chief types of sea-ice have been observed (a ) 
In the Arctic sounds and bays the littoral waters freeze along 
the shores and form a cake of ice which, upborne by the 
tide and adhering to the land, is thickened by successive 
additions below, as well as by snow above, until it forms a 
shelf of ice 120 to 130 feet broad and 20 or 30 feet high 
This shelf, known as the ice-foot, serves as a platform on 
which the abundant debris loosened by tbe severe frosts of 
ail arctic winter gathers at the foot of the cliffs It is more 
oi less completely broken up in summei, but forms again 
w ith the early frosts of the ensuing autumn (b ) The sur- 
face of the open sea likewise freezes over into a continuous 
solid sheet which m summer breaks up into sepaiate masses 
sometimes of large extent. This is what navigators teim 
floe-ice, and the separate floating cakes are known as floes. 
Ships fixed among these floes have been drifted with the ice 
for hundreds of miles until at last liberated by its disrup 
tion. ( c .) In the Baltic Sea, off the coast of Labrador and 
elsewhere, ice has been observed to form on the sea-bottom. 
It is known as ground-ice or anchor ice. In the Labradoi 
fishing-grounds it forms even at considerable depths. 
Seals caught in the lines at those depths are brought up 
sometimes solidly frozen. 

2. In the Arctic regions the vast glaciers which drain the 
snow-fields and descend to the sea extend for some distance 
from the land until large fragments break off and float away 
seawards. These detached masses are icebergs. Their 
shape and size greatly vary, but lofty peaked forms are 
common, and they sometimes rise from 200 to 300 feet 
above the level of the sea. As only about a ninth part of 
the ice appears above water, these larger bergs must some- 
times be from 2000 to 3000 feet thick from base to top. 
They consequently require water of some depth to float 
them, but they are often seen aground. In the Antarctic 
regions, where one vast sheet of ice envelops the land 
and extends into the sea as a high rampart of ice, the 
detached icebergs often reach a great size, and are charac- 
terized by the frequency of a flat tabular form. 

II. Geological Woiik or the Sea. 

I. Influence on Climate. — Were there no agencies in 
nature for distributing temperature, there would be a regu- 
lar and uniform diminution in the mean annual tempera- 
ture from equator to poles, and the isothermal lines, or lines 
of equal heat, would coincide with lines of latitude. But 
no such geneial correspondence actually exists. If we look 
at a chart of tlie globe with the isothermal lines drawn 
across it, we shall find that their divergences from the 
parallels are striking, and most so where they approach and 
cross tlie ocean. Currents from warm regions raise the 

3 Trane. Roy, Sor. Tidin'., xvi, 25 ; treatise on Harbours, p. 42, 
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temperature of the tracts into which they flow those from very slow erosion may take place even at considerable 
cold legions lower it The ocean, m short, is the great depths. It is m the upper portions of the sea, however, 
distributor of temperature over the globe. As an lllustra- where, owing to cunents, tides, and waves, the water 
tion the two opposite sides of the Atlantic may be taken, suffers most disturbance, that the mam mechanical erosion 
The cold arctic current flowing southward along the goes on The depth to which the influence of waves and 
north-east coast of Ameiica reduces the mean annual tern- ground-swell may extend seems to vary gieatly according 
perature of that region. On the other hand, the Gulf-stream to the situation. The astronomei -royal states that ground- 
brings to tlie shores of the nortli-west of Europe a tempera- swell may break in 100 fathoms water. 1 It is common to 
ture much above what they would otherwise enjoy Dublin find boulders and sbingle disturbed at a depth of 10 
and the south-eastern headlands of Labrador, lie m the same fathoms, and even driven from that depth to the shore, and 
parallel of latitude, yet differ as much as 18° m their mean waves may be noticed to become muddy from the working 
annual temperature, that of Dublin being 50°, and that of up of the silt at the bottom when they have reached water of 
Labrador 32° Fahr. Dr Croll has calculated that the Gulf- 7 or 8 fathoms m depth. 5 Gentle movement of the bottom 
stLeam conveys nearly half as much heat from the tropics water is said to be sometimes indicated by ripple-marks on 
as is received from the sun by the entire Arctic regions. 1 the fine sand of the sea-floor at a depth of 600 feet. A 

II. Erosion. — The chemical action of the sea upon the good test for the absence of serious abrasion is furnished 
locks of its bed and shores has not yet been properly by the piesence of fine mud on the bottom. 'Wherever 
studied. 2 It is evident, however, that changes analogous that is found, we may be tolerably sure that the bottom at 
to those effected by fresh water on the land must be m pro- that place lies beyond the reach of ordi n ary breaker action. 6 
gress. Oxidation, and the formation of carbonates, no doubt Fiom the upper limit at which the accumulation of mud is 
continually take place. We may judge indeed of the nature possible to bigh-water maik, and in exposed places up to 
aud rapid Lty of some of these changes by watching the 100 feet or moie above lngh-water mark, lies the zone 
decay of stones and material employed in the construction within which the sea does its work of abrasion. To this 
of piers. At the Dell Rock lighthouse, twenty-five different zone, even where the breakers are heaviest, a greater 
kinds and combinations of iron were exposed to the action extreme vertical range can hardly be assigned than 300 feet, 
of the sea, and all yielded to corrosion. Mr Mallet — as the and m most cases it probably falls far short of that extent, 
lesult of experiments with specimens sunk m the sea — con The mechanical work of erosion by the sea is done in 

eluded that from y^-ths to T ^ths of an inch in depth in iron four ways • — (1) the enoimous force of the breakers suffices 
castings 1 inch thick, and about -j^tlis of an inch of to tear off fragments of the solid rocks ; (2) the alternate 
wrought iron, will be destroyed in a century in clear salt compression and expansion of the airm the crevices of rocks 
water. Mr Stevenson, in leferring to these experiments, exposed to heavy breakers dislocates rocks even above the 
remarks that he has m his possession specimens of iron limits of wave-action; (3) the hydraulic pressure of those 
which show even a more rapid rate of decay. In castings portions of large waves which enter fissures and cavities 
used at the Bell Rock the loss has been at the rate of an forces asunder masses of rock ; (4) the waves make use 
inch in a century. “ One of the bars which was free from of the loose fragments within their reach m battering down 
air holes had its specific gravity reduced to 5 '63, and its the cliffs exposed to their fury. 

transveise strength from 7409 to 4797 ffi>, and yet presented (1) Abundant examples of tbe dislodgement of huge 
no external appearance of decay Another apparently blocks of rock from tbeir parent masses are furnished by 
sound specimen was reduced in stieugtk from 40G8 ft> to the precipitous shoies of Caithness, and of the Orkney and 
2352 lb, having lost nearly half its strength in fifty yeais.” 3 Shetland Islands. It sometimes happens that demonstra- 
Similar results were recently ob- 
served by Mr Grotke, resident en- 
gineer at the railway bridge across 
the Firth of Tay. A cast-iron cylin- 
der which had been below water for 
only sixteen months was found to 5W 
be so corroded that a penknife could 
be stuck through it in many places 
An examination of the shore will 
sometimes reveal a good deal of quiet 
chemical change on the outer crust 




of rocks exposed to the waves, Such 


rocks as basalt hare their felspar figs. 7 and 8 -Sections of 
decomposed, and show the presence 
of carbonates by effervescing briskly with acid. One of 
then minerals, augite, is occasionally replaced by pseudo- 
morphs of carbonate of iron. 

It is mainly by its mechanical action that the sea accom- 
plishes its erosive work. This can only take place where 
the water is m motion, and, other things being equal, is 
greatest where tbe motion is strongest. Hence we cannot 
suppose that erosion to any appreciable extent can be 
effected m the abysses of the sea, where the only motion 
possible is that slow creeping of the polar water along the 
bottom, already referred to But where the euuents 
are powerful enough to move grains of sand and gravel, 

1 See papers by Dr Choll on “ Gulf-stieam and Ocean-currents,” m 
Gaol. Mo/;, and Phil Mag foi I860, 1870-74, and Climate and Time. 

2 See Bischofs Chemical Geology, vol. i. chap vu. 

;l T. Stevenson on Ilaiboms, p. 47. 


he Bound Skeiry of Whalsey, Shetland (fiom Stevenson’s Harlow s, p. 32) , 
a, 6, c, and cl, positions of blocks moved by the sea. 

tion of the height to which the effective force of breakers 
may reach is furnished at lighthouses built on exposed 
parts of the coast. Thus, at Uhst, a door was broken open 
at a height of 195 feet above the sea, and at the Bishop 
Rock lighthouse a bell was wrenched off at a level of 100 
feet above high-water mark. 7 Some of tbe most remark- 
able instances of tbe power of breakers have been observed 
by Mr Thomas Stevenson among the islands of the Shetland 
group On tbe Bound Skerry he found that blocks of rock 
up to 9% tons m weight had been washed together at a 
height ot nearly 60 feet above the sea, that blocks weighing 
from 6 to 1 3|- tons had been actually quarried out of their 
original bed, at a height of from 70 to 75 feet, and that a 

4 Encyclopedia Mdrogoolitana, art. “ "Waves.” 

5 T. Stevenson on Harbours, p. 15. 6 Ibid. 7 Ibid ,p. 31. 
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block of nearly 8 tons had been driven before the waves at 
the level of 20 feet above the sea, over very rough ground, 
to a distance of 73 feet (figs. 7 and 8). He likewise 
records the moving of a 50-ton block by the waves at 
Ban ahead, m the Hebrides 1 At Plymouth also, blocks of 
several tons in weight have been known to be washed about 
the break water like pebbles. 2 

(3 ) But, besides their mechanical force, waves acquire a 
singular and most effective aid from the air. It is a fact 
familiar to engineers that, even from a vertical and appar- 
ently perfectly solid wall of well-built masoniy exposed to 
heavy seas, stones will sometimes be started out of their 
places, aucl that when this happens a rapid enlargement of 
the cavity may be effected, as if the walls were breached 
by a severe bombardment. At the Eddystone lighthouse, 
during a storm in 1840, a door which had been securely 
fastened against the force of the surf from without, was 
actually duven outward by a pressure acting from within 
the tower, in spite of the strong holts and hinges, which 
were bioken. We may infer that, by the sudden sinking 
of a mass of water hurled against the building, a partial 
vacuum was formed, and that the air inside forced out the 
door in its efforts to restore the equilibrium 3 This explana- 
tion may partly account for the way in which the stones 
are started from their places in a solidly built sea-wall. 
But besides this cause we must also consider a perhaps still 
more effective one m the coudensatiou of the air driven 
before the wave between the joints and crevices of the 
stone3, and its subsequent instantaneous expansion when the 
wave drops. During gales when large waves are driven to 
shoie, many tons of water are poured suddenly into each 
cleft and cavern withm reach. These volumes of water, as 
they rush in, compress the air into every joint and pore of 
the rock at the further end, and then quickly retiring, exert 
such a suction as from time to time to bring down part of the 
walls or loof The sea may thus gradually form an inland 
passage for itself to the surface above, in a “ blow-hole ” or 
“ puffing-hole,” through which spouts of foam and spiay are 
m storms shot high into the air. On the more exposed 
portions of the west coast of Ireland numerous examples of 
suck blow-holes occui. In Scotland, likewise, they may 
often be observed, as in the Bullers (boileis) of Buchan on 
the coast of Abei dee n shire, and the Geary Pot near 
Arbroath. Magnificent instances occur among the Orkney 
ancl Shetland Islands, some of the more shattered rocks of 
these northern coasts being, as it were, honeycombed by sea- 
tunnels, many of which open up into the middle of fields 
or moors. 

(3 ) The sea-water which, as part of an inrtishing wave, 
fills the gullies and clunks of the shore-rocks exerts the 
same pressure upon the walls between which it is confined 
as the rest of the wave is doing upon the face of the cliff. 
Each cleft so circumstanced becomes a kind of hydraulic 
press, the potency of which is to be measured by the force 
with which the waves fall upon the rocks outside — a force 
which often amounts to three tons on the square foot 
There can be little doubt that by this means considerable 
pieces of a cliff are from time to time dislodged. 

3 Stevenson, op. at , pp. 21-37. 

2 The reaclei will hear m mini that the specific gravity of todies 
is greatly reduced when in water, ancl still more m sea-water. The 
following examples will illustrate this fact (Stevenson on Harbours, 

P- 107) - 



Spec. 

Gun, 

No. of cub. feet to 
a Ion m air 

No. of feet to a (on 
in sea -watei of sp. 
giav, 1*028 

Basalt 

2 09 

11*9 

18 26 

Bed gi mute 

2 71 

13 2 

21 30 

Sandstone 

2 41 

148 

26 00 

Canncl coal 

I'd 

23 3 

70 00 


3 Walker, Pi no. Inst. Civ. Engin. . i 15; Stevenson’ sHarbou/s, p. 10. 
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(4 ) But probably oy far the largest amount of erosion 
accomplished by the sea is due not to its own direct 
mechanical impetus, but to the blows dealt by the boulders, 
gravel, or sand which it hurls against the shores. This 
action was aptly compared by Playfair to a kind of artil- 
lery. 4 During a stouu upon a shingly coast we may hear, 
at a distance of several miles, the grind of the stones 
against each other, as they are dragged back by the secoil 
of the waves which had launched them forward. In this 
tear and weai the loose stones are ground smaller, and 
acquire the smooth round form so characteristic of a surf- 
beaten beach. At the same time they bruise and wear 
down the solid cliffs against which they may be driven. 
Wherever the rock is much jointed, or from any cause 
presents less resistance to attack, it is excavated into 
gullies, creeks, and caves, its harder parts standing out 
as promontories are pierced; gradually a series of detached 
buttresses and sea stacks appears as the cliff lecedes, and 
these in turn are wasted until they become mere skerries 
and sunken surf-beaten reefs. Of this progiess of destruc- 
tion the more exposed parts of the British coast-lme furnish 
many admirable examples. The west coast of Ireland, ex- 
posed to the full swell of the Atlantic, is in innumerable 
localities completely undermined by caverns, into which the 
sea enters from both sides. In many places the cliffs are 
as vertical as walls, this feature depending upon their joints, 
which enable slice after slice to be undermined and removed. 
The precipitous coasts of Skye, Sutherland, Caithness, 
Porfar, Kincardine, and Aberdeenshire abound in the most 
impiessfve lessons of the waste of a rocky sea-margin ; while 
the same picturesque features are prolonged m to the Orkney 
and Shetland Islands, the magnificent cliffs of Hoy towering 
as a vast wall some 1200 feet above the Atlantic breakers, 
which are tunnelling and fretting their base 

If such is the progress of waste wheie the materials con- 
sist of the most solid rocks, we may expect to meet with at 
least equally impressive proofs of decay wheie the coast-line 
can oppose only soft sand or clay to the maich of the 
breakers. Again, the geological student in Britain can 
examine for himself many illustrations of this kind of de- 
struction around the shores of these islands. Within the 
last few hundred years entire parishes with their towns and 
villages have been washed away, and the tide now ebbs ancl 
flows over districts which in old times wero cultivated fields 
and cheerful hamlets. The coast of Yorkshire between 
Elamborough Head and the mouth of the Humber, and also 
that between the Wash and the mouth of the Thames, suffer 
at a specially rapid late, for the cliffs in these parts consist 
in great measure of soft clay. In some places this loss is 
said to amount to 3 feet per annum. 

While investigating the proofs of decay along the shore, 
the geologist endeavours to ascertain to what extent the 
action of the waves is assisted by that of ram, springs, frosts, 
aucl general atmospheric disintegration. Ho often finds that 
the progress of the waves depends not so much upon their 
own labours as upon those of the terrestrial agencies already 
described. A crumbling cliff, battered and wasted by the 
breakers, will yield to him abundant evidence of tho manner 
in whiph the other agents of destruction prepare tho way 
for its final demolition ancl removal by tho sea , and lie will 
learn that the very blocks of stone which give the waves 
so much of their efficacy are in great moasuro furnished to 
them by these eo-oporating agents. If the cutting back of 
a cliff were mainly tho work of tho sea, we ought to find tho 
cliff overhanging, because tho sea acts only at its base. But 
the fact that hi the vast majority of cases sea-cliffs, instead 
of overhanging, slope backward, at a greater or less angle, 
from the sea, shows that the waste from subaerial action is 


Tlln sit ot inns of the Hvttmum Theory, sec 07- 
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really greater tlian that from the action of the breakers. 
What the sea chiefly does is to break down and wash away 
the rubbish that falls from the clifls, and thus to leave an 
ever fresh surface for renewed denudation. 

(5.) Among the erosive operations of the sea must be in- 
cluded what is performed by floating ice. Along the margin 
of arctic lands a good deal of work is done by the broken 
up floe-ice and ice-foot. These cakes of ice, driven ashoie 
by stoims, tear up the soft shallow- water or littoral deposits, 
rub and scratch the locks, and push gravel and blocks of 
rock before them as they strand on the beach. Icebergs 
also, when they get aground m deep water, must greatly 
disturb the sediment accumulating theie, and must grind 
down any submarine rock on which they grate as they aie 
driven along. 

The general result of the erosive action of the sea 
on the land is the production of a submarine plain. As 
the sea advances by cutting slice after slice away from the 
coast, successive lines of beach pass under low-water mark. 
The whole of the littoral belt, as far down as wave action 
has influence, is continually being ground down by the 
moving detritus. If no change of level between sea and 
land should take place, the sea might conceivably eat 
Lbs way slowly far into the land, and produce a gently slop- 
ing yet almost horizontal selvage of plain coveied perman- 
ently by the waves. In such a submarine plain the influ- 
ence of geological structure, and notably of the relative 
powers of resistance of different rocks, would make itself 
conspicuous. The present promontories caused by the 
superior hardness of their component rocks would no doubt 
be represented by ridges on the subaqueous plateau, while 
the existing bays and creeks worn out of softer rocks would 
be marked by lines of valleys or hollows 

III. Transport. — The sea by means of its surface-drifts 
and currents carries sedimentary material to great distances 
and strews them over its floor. Near land, where the 
movements of the water are active, much coarse detritus 
is tiansported along shoie or swept farther out to sea. A 
prevalent wind, by creating a current in a given direction 
along a coast-line, will cause the shingle to travel coast- 
wise, the stones getting more and more rounded and reduced 
in size as they recede from their sources The Chesil 
Bank, which runs as a natural breakwater 16 miles long 
connecting the Isle of Portland with the mainland of 
Dorsetshire, consists of rounded shingle which is constantly 
being driven westwards. On the Moray Firth the reefs of 
quartz-rock about Cullen furnish abundance of shingle, 
which moves westwards along the coast for more than 
15 miles. The coarser sediment probably seldom goes 
much beyond the littoral zone. Fine gravel, however, is 
pushed along the bottom by currents even at 600 fathoms ; 
for at that depth in the North Atlantic between the 
Faroe Islands and Scotland small pebbles of volcanic and 
other rocks are dredged lip which have probably been 
carried by au arctic under-curreut from the north. At 
greater depths the force of currents at the bottom must be 
too feeble to push along any detritus. But much fine 
sediment is carried in suspension by the sea for long dis- 
tances from land. Some rivers, as the Amazon, pour so 
much silt into the sea as to discolour its water for several 
hundred miles away from land. After wet weather the 
coast-waters round the shores of the British Islands are some- 
times made turbid from the quantity of mud brought down 
from the land. Dr Carpenter found the bottom waters of 
the Mediterranean to be everywhere permeated by an ex- 
tremely fine mud, derived no doubt from the rivers and 
shores of that sea, borne away out far from laud, and 
settling slowly down upon the bottom. He remarks that 
the characteristic blueness of the Mediterranean may bo 
explained, like that of the Lake of Geneva (as shown by Dr 
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Tyndall), by the diffusion of those exceedingly minute 
sedimentary particles through the water 

But the most startling evidence of the wide extent to 
which transport takes place m the ocean is that supplied 
by the observations made during the voyage of the 
“ Challenger.” From the abysses of the Pacific Ocean, at 
the furthest distances from land, the dredge brought up 
bushels of rounded pieces of pumice of all sizes up to 
blocks a foot m diameter. These fragments were all evi- 
dently water-worn, and almost certainly were derived from 
the land. Some small pieces indeed were taken on the 
surface in the tow-net. Bound volcanic islands, and off 
the coasts of volcanic tracts of the mainland, the sea is 
sometimes covered with floating pieces of water-worn pumice 
swept out by flooded rivers These fragments drift away 
for hundreds or even thousands of miles until, becoming 
water-logged, they sink to the bottom. Their universal 
distribution was one of the most noticeable features in the 
dredgings of the “ Challenger.” The clay which is found 
on the bottom of the ocean at the greatest distances from 
any shore may be partly due to its transport in that condi- 
tion from land, but more probably to the decomposition of 
the drifted pumice. 1 

Another not unimportant process of marine tiansport is 
that performed by floating ice. Among the arctic glaciers 
moraine stuff is of rare occurrence ; but occasional blocks 
of rock and heaps of earth and stones fall from the cliffs 
which rise above the general waste of snow. Hence on the 
icebergs that float off from these glaciers, rock debris some- 
times may be observed. It is transported southward for 
hundreds of miles until, by the shifting or melting of the 
bergs, it is dropped into deep water. The floor of certain 
portions of the North Atlantic in the pathway of the bergs 
must be plentifully strewn with this kind of detritus. By 
means of the ice-foot also, an enormous quantity of earth 
and stones is every year borne away from the shore as the 
ice breaks up, and strewn over the floor of the sounds, bays, 
and channels. 

IY. Reproduction — The sea being the receptacle for 
the material worn away from the land must receive and store 
up in its depths all that vast amount of detritus by the re- 
moval of which the level and contouis of the land are in 
the course of time so greatly changed. The deposits which 
take place withm the area covered by the sea may be 
divided into two groups — the inorganic and organic. It is 
the former with which we have at present to deal ; the 
latter will be discussed with the other geological functions 
of plants and animals. The inorganic deposits of the sea- 
floor are partly ( a ) land-derived or terrigenous, partly ( b ) 
abyssal. 

(a.) Land-derived or Terrigenous . — These may be con- 
veniently grouped according to their relative places on the 
sea-bed. 

(1.) Shore Deposits. — The most conspicuous and familiar 
are the layers of gravel and sand which accumulate between 
tide-marks. As a rule, the coarse materials are thrown up 
about the upper limit of the beach. They seem to remain 
stationary there ; but if watched and examined from time 
to time, they will be found to be continually shifted by high 
tides and storms, so that the bank or bar of shingle retains 
its place though its component pebbles are being constantly 
moved. Below the limit of coarse shingle upon the beach 
lies the zone of fine gravel, and then that of sand. These 
zones are far from being constant ; yet when they all occur 
on the same beach, they tend to range themselves according 
to their relative coarseness, the rougher detritus lying at 
the upper, and the finer towards the lower edge of the 
shore. The nature of the littoral accumulations on any 

1 Munay, Proc . Roy. Soc Edin., 1876-7, p. 247. 
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given part of a coast-line must depend eitlier upon the 
character of the shore-rocks which at that locality are 
hroken up by the waves, or upon the set of the shore-cur- 
rents and the kind of detritus they bear with them. Coasts 
exposed to heavy surf, especially where of a rocky charac- 
ter, are apt to present beaches of coarse shingle between 
their projecting promontories. Sheltered bays, on the other 
hand, where wave action is comparatively feeble, afford a 
fathering ground for fine sediment such as sand and mud. 
Estuaries and inlets into which riveis enter frequently show 
wide muddy flats at low water. The mud brought down 
by the fresh water is allowed to sink to the bottom when 
the motion of the current is checked as it enters the sea. 

(2.) Infra-Littoral and Deepei-Water Deposits. — These 
extend fiorn below low-water mark to a depth of sometimes 
as much as 2000 fathoms, and reach a distance from land 
varying up to 200 miles or even more. Neai land, and in 
comparatively shallow watei, they consist of banks or sheets 
of sand more larely mixed with gravel The bottom of the , 
North Sea, for example, which between Britain and the 
continent of Europe lies at a depth never reaching 100 
fathoms, is irregularly marked by long ridges of sand en- 
closing here and theie hollows where mud has been 
deposited. In the English Channel laige banks of gravel 
extend through the Straits of Dover as far as the entrance 
to the North Sea. These features seem to indicate the 
line of the chief mud-bearing streams from the land, and 
the general disposition of currents and eddies in the sea 
which covers that region, the gravel ridges marking the 
tracks of the more rapidly moving currents, while the 
muddy hollows point to the eddies where the fine sediment 
is permitted to settle on the bottom It is possible, how- 
ever, that the inequalities on the floor of the North Sea, and 
their peculiarities of sediment, may not be due wholly to 
modern accumulations, but partly to the contour of the 
ground before it was submerged and the land connexion 
between Britain and Europe was destroyed 

During the course of the voyage of the “ Challenger,” 
the approach to land could always he foretold from the 
character of the bottom, even at distances of 150 and 200 
miles from land. The deposits were found to consist of 
blue and green muds derived from the degradation of older 
ctystalhne rocks. At depths of 100 to 700 fathoms they 
are often coloured green by glauconite. At greater depths 
they consist of blue or dark slate-coloured mud with a thin 
upper layer of red or brown. Throughout these land-denved 
sediments pai tides of mica, quartz, and other minerals are 
distributed, the materials becoming coarser towards land. 
Pieces of wood, portions of fruits, and leaves of trees occur 
in them, and further indicate the reality of the transpoit of 
material from the land. Shells of pteropods, larval gastero- 
pocls, and lawellibranchs are tolerably abundant in these 
muds, with many infra-littoral species of Funminifera, and 
diatoms. Below 1500 or 1700 fathoms pteropod shells 
seldom appear, while at 3000 fathoms hardly a forammifer 
or any calcareous organism remains (Murray, Proc. Hoy. Soc. 
Min., 1876, p. 519). Bound volcanic islands the bottom 
is found to be covered with grey mud and sand derived from 
the degradation of volcanic rocks. These deposits can be 
traced to great distances, as at Hawaii for 200 miles or 
more. Pieces of pumice, scoriae, Ac., occui in them, 
mingled with marine organisms, and more particularly with 
abundant grains, incrustations, and nodules of an earthy 
peroxide of manganese. Near coral-reefs the sea-floor is 
coated with a white calcareous mud derived from the 
abrasion of the coral. The east coast of South America 
supplies a peculiar red mud which is spread over the 
Atlantic slope down to depths of more than 2000 fathoms. 

(b.) Abyssal . — Passing over at present the organic de- 
posits which fuim so characteristic a feature on the floor 
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of the deeper and more open parts of the ocean, we come 
to certain red and grey clays found at depths of more than 
2000 fathoms down to the bottoms of the deepest abysses, 
These consist of exceedingly fine clay, coloured sometimes 
red by iron-oxide, sometimes of a chocolate tint from 
manganese oxide, with grains of quartz, mica, pumice, 
scorise, peroxide of manganese, and other mineral substances, 
together with Foraminifera , and in some regions a large 
proportion of siliceous Ecidwlana. Mr Murray has shown 
the high probability that these clays result from the decom- 
position of pumice and fine volcanic dust transported from 
volcanic islands into mid-ocean. The extreme slowness of 
their deposit is strikingly brought out in the tracts farthest 
removed from land. From these localities gieat numbers 
of sharks’ teeth, with ear-bones and other bones of whales, 
were dredged up m the “ Challenger ” expedition, — some 
of them quite fresh, others partially crusted with peroxide 
of manganese, and some completely and thickly surrounded 
by that substance. We cannot suppose that sharks and 
whales so abound in the sea as to cover the floor of the 
j ocean with a continuous stratum of their remains. No 
doubt each haul of the dredge which brought up so many 
bones represented the droppings of many generations. The 
successive stages of manganese incrustation point to a long, 
slow, undisturbed period, when so little sediment accumu- 
lated that the bones dropped at the beginning remained at 
the end still uncovered, or only so slightly coveied as. to 
be easily scraped up by the dredge. In these deposits, 
moreover, Mr Murray has found numerous minute spheiular 
particles of metalhc non which theie is every reason to 
believe aie of cosmic origin — portions of the dust of meteo- 
rites which in the course of ages have fallen upon the sea- 
bottom. Such particles no doubt fall all over the ocean; 
but it is only on those parts of the bottom which, by their 
distance from any land, receive accessions of deposit with 
extreme slowness, and where therefore .the present surface 
may contain the dust of a long succession of years, that it 
has been possible to detect them. 

The abundant deposit ot peroxide of manganese over the 
floor of the deep sea is one of the most singular features of 
recent discovery. It occurs as an earthy incrustation round 
bits of punnee, bones, and other objects. The nodules 
possess a concentric arrangement of lines not unlike those 
of uiinary calculi. That they are formed on the spot, and 
not drifted from a distance, was made abundantly clear 
from their containing abyssal organisms, and enclosing more 
or less of the surrounding bottom, whatever its nature might 
happen to be. Mr Murray refers their origin to the decom- 
position of the manganese-bearing minerals in the univer- 
sally diffused volcanic detritus. Quite recently Mr J. Y. 
Buchanan has dredged similar manganese concretions trom 
some of the deeper parts of Loch Fyne. In connexion with 
the chemical reactions indicated by these nodules as taking 
place on the sea-bottom, reference may be made to a still 
more remarkable but yet unpublished discovery made by 
Mr Murray in the course of his examinations of the 
materials brought up from the same abyssal deposits. He 
has detected abundant minute concretions or bundles of 
crystals which on analysis aie found to resemble olivine in 
composition. These silicates (there may be several of them) 
have certainly been formed directly on the sea-bottom, for 
they are found gathered round abyssal organisms, . It is 
difficult to overestimate the importance of this fact in re- 
ference to the chemistry of marine deposits. 

From a comparison of the results of the dredgings made 
in recent years in all parts of the oceans, it is impossible to 
resist the conclusion that there is nothing in the character 
of the deep-sea deposits which finds a parallel among tho 
maiine geological formations visible to us on the land. . It 
is onlvamona the comnarativelv shallow water accumulations 
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of tlie existing sea tliat we encounter analogies to tlie older 
formations. And tlius we reach by another and a new 
approach the conclusion which on very different grounds 
has been arrived at, viz., that the present continental ridges 
have existed from the remotest times, and that the marine 
strata which constitute so large a portion of their mass have 
been accumulated not as deep water formations, but m com- 
paratively shallow water along their flanks. 

Section III — Life 

Among the agents by which geological changes are carried 
on upon the suiface of the globe living organisms must be 
enumeiated. Both plants and animals co-operate with the 
inorganic agents m promoting the degradation of the land , 
and in some cases, on the other hand, they protect rocks from 
decay. Again by the accumulation of their remains they 
form extensive formations both upon the land and m the sea 
Their operations may hence be described as alike destructive, 
conservative, and reproductive. Under this heading also 
we may notice the influence of man as a geological agent. 

I. Destructive Action. — Plants aid m the general pro- 
gress of disintegration m various ways. 1. By keeping the 
surfaces of rocks moist, and thus promoting both the 
mechanical and chemical dissolution of the locks. This 
action is especially shown by liverworts, mosses, and 
other plants which only thrive in copious moisture. 2 
By producing through their decay carbonic and other 
acids, which, with decaying organic matter taken up 
by passing moisture, become potent in effecting the 
chemical decomposition of rocks, and m promoting the 
disintegration of soils. 3 By inserting their roots or 
branches between joints of rock, which are thereby loosened, 
so that large shoes may be eventually wedged off. On the 
sides of wooded hills and cliffs this process may often be 
seen ; even among old ruins an occasional sapling ash or 
elm may be found to have cast its roots round a portion of 
the masonry and to be slowly detaching it from the rest of 
the wall. 4. By attracting ram, as thick woods, forests, 
and mosses do, and thus accelerating the general scouring 
of a country by running water. The indiscriminate de- 
struction of the woods in the Levant has been assigned with 
much plausibility as the main cause of the present desicca- 
tion of that region. 5. By promoting the decay of dis- 
eased and dead plants and animals, as when fungi over- 
spread a damp rotting tree or the carcase of a dead animal. 

Of the destructive influences of animal life numerous 
illustrations might be given 1. The composition and 
auangement of soil are affected. 'Worms are continually 
engaged m bringing up the lower portions of the soil to the 
surface, and thus increase its fertility and its capability of 
being washed away by rain, Burrowing animals, by throw- 
ing up the soil and subsoil, expose these to be dried and 
blown away by the wind. At the same time their subter- 
ranean passages serve to drain off the superficial water and 
to injure the stability of the surface of the ground above 
them. In Britain the mole aud rabbit are familiar ex- 
amples. In North America the prairie dog has undermined 
extensive tracts of pasture land in the west. In Cape 
Colony wide areas of open country seem to be in a constant 
state of eruption fiom the burrowing operations of multi- 
tudes of Bathyergi and ChrysocMons — small mole-like 
animals which bring up the soil and bury the grassy vegeta- 
tion under it. 2. The flow of streams is sometimes inter- 
fered with, or even diverted, by the operations of animals. 
Thus the beaver, by constructing dams, checks the cunent 
of water-courses, intercepts floating materials, and sometimes 
even diverts the water into new channels. This action is 
typically displayed m Canada and other parts of North 
America. The embankments of the Mississippi are some- 
times weakened to such an extent by the burrowmgs of the 
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ci ay-fish as to gave nay and allow the liver to inundate the 
surrounding country. Similar results have happened in 
Europe from the subterranean operations of rats. 3, Some 
Mollusca (P kolas, Saxicava, Teredo, Ac.) bore into stone or 
wood, and by the number of contiguous perforations 
greatly weaken the material. Pieces of drift-wood are soon 
riddled with long holes by the teredo ; while wooden piers, 
and the bottom of wooden ships, are often rapidly perfor- 
ated The saxicavous shells, by piercing rocks and leaving 
open cavities for ram and sea water to fill, promote the 
decay of the stone 4. Many animals exercise a ruin- 
ously destructive influence upon vegetation. Of the many 
insect plagues of that kind it will be enough to enumerate 
the locust, phylloxera, and Colorado beetle. The pasture in 
some parts of the south of Scotland has in recent years 
been much damaged by mice, which have increased in 
numbers owing to the indiscriminate shooting and trapping 
of owls, hawks, and other predaceous creatures. Grass- 
hoppers cause the destruction of vegetation in some parts 
of Wyoming and other western territories of the United 
States. The way in which animals destroy each other, 
often on a great scale, may likewise be included among the 
geological operations now under description, 

II. Conservative Action. — This is admiiably shown 
by many kinds of vegetation. 1. The formation of a 
stratum of tuif protects the soil and rocks from being 
rapidly disintegrated and washed away by atmospheric 
action. Hence the surface of a district so protected is 
denuded with extreme slowness except along the lines 
of its water-courses. 2. Many plants, even without 
forming a layer of turf, serve by their roots or branches to 
protect the loose sand or soil on which they grow from 
being removed by wind. The common sand-carex and 
other arenaceous plants bind the loose sand-dunes of our 
coasts, and give them a permanence which would at once 
be destroyed were the sand laid bare again to storms. In 
Noith America the sandy tracts of the western territories 
are in many places protected by plants known as sage-brush 
aud grease- wood. The growth of shrubs and brushwood 
along the course of a stream not only keeps the alluvial 
banks from being so easily undermined and removed as 
would otherwise be the case, but serves to arrest the sedi- 
ment in floods, filtering the water, and thereby adding to 
the height of the flood plain. On some parts of the west 
coast of France extensive ranges of sand-hills have been 
gradually planted with pine woods which, while preventing 
the destructive inland march of the sand, also yield a large 
revenue in timber, and have so improved the climate as to 
make these districts a lesort for pulmonary invalids. In 
tropical countries the mangrove grows along the margin of 
the sea, and not only protects the land, but adds to its 
breadth, by forming and increasing an alluvial belt along 
the coast. 3. Some marine plants likewise afford protec- 
tion to shore rocks. This is done by the calcareous nulli- 
pores, which form upon, them a hard incrustation ; likewise 
by the tangles and smaller fuci which grow abundantly on 
the littoral zone and break the force of the waves, or 
diminish the effects of ground swell. 4. Forests and brush- 
wood protect the soil, especially on slopes, from being washed 
away by ram. This is shown by the disastrous results of 
the thoughtless destruction of such woods. According 
to Reclus (La Terre, p. 410), in the three centuries from 
1471 to 1776, the “vigueries,” or provostry-districts of the 
French Alps, lost a third, a half, and even three-fourths of 
their cultivated ground, and the population has diminished 
in somewhat similar proportions. From 1836 to 1866 the 
departments of Hantes and Basses Alpes lost 25,000 in- 
habitants, or nearly one-tenth of their population — a 
diminution which has with plausibility been assigned to the 
reckless removal of the pine forests, whereby the steep 
X. — 37 
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mountain sides have been washed bare of their soil. The 
desiccation of the countries bordering the eastern Mediter- 
ranean has been ascribed to a similar cause. 5. In mountain 
districts pine forests exercise also an important conservative 
function m preventing the formation or arresting the pro- 
gress of avalanches. In Switzerland some of the forests which 
cross the lines of frequent snow-falls are carefully preserved. 

Animals do not exert any important conservative action 
upon the earth’s surface, save in so far as they form new 
deposits, as will be immediately referred to. In the prairie 
regions of Wyoming and other tracts of North America, 
some interesting minor effects are referable to. the herds of 
roving animals which migrate over these territories. Pro- 
fessor Comstock describes the trails made by the bison, the 
elk, and the big-horn or mountain-sheep as firmly-trodden 
tiacks on which vegetation will not grow for many years. 
All over the region traversed by the bison numerous circular 
patches of grass are to be seen whicb have been formed on 
the hollows where this animal has wallowed. Onginallythey 
are shallow depressions formed iu great numbers where a 
herd oE bisons has rested for a time. On the advent of the 
rains they become pools of water ; thereafter grasses spring 
up luxuriantly, and so bind the soil together that these 
grassy patches, or “ bison-wallows,” may actually become 
slightly raised above the general level if the surrounding 
ground becomes parched and degraded by the winds (lie- 
connaissance of iV. W. Wyoming, 1875, p. 175). 

HI. Reproductive Action. — Both plants and animals 
conti lbute materials towards new geological formations. Their 
remains are enclosed in deposits of sand and mud and there 
preserved. But they form of themselves not unimportant 
accumulations. Of plant formations the following illustra- 
tive examples may be given. (1.) Peat-Mosses . — These are 
accumulations of marshy vegetation which occur in tem- 
perate and arctic latitudes, sometimes to a depth of 40 feet 
or more. In Europe they have been largely formed by 
plants of the genus Sphagnum , which, growing as a spongy 
fibrous mass over wet ground, die in their lower parts and 
send out new fibres above. It is this lower decaying 
stratum which forms the peat Every stage of the process 
may be seen m a large moss, from the green living plants 
at the top, through fibrous brown turf full of the scarcely 
decayed rootlets of the Sphagnum , down to the compact 
brown or almost black peat at the bottom. Many peat- 
mosses were at one time lakes which have been gradually 
filled up by the accumulation of marsh-plants. Peat pos- 
sesses a great antiseptic power ; the bodies of animals which 
have been entombed m it are sometimes preserved for 
many centuries. ( 2 ) Mangrove Swamps. — On the low moist 
shores and river mouths of tropical countries, the mangrove 
tree plays an important geological part. It grows in such 
situations m a dense jungle, sometimes 20 miles broad, 
which fringes the coast as a grepn selvage, and runs up if 
it does not quite occupy creeks and inlets. The mangrove 
flourishes in sea-water even down to low-wator mark, form- 
ing there a dense thicket which, as the trees drop their 
radicles and take root, grows outward into the sea. It is 
singular to find terrestrial birds nestling in the branches 
above and crabs and barnacles living among the roots below. 
By this network of subaqueous radicles and roots the water 
isfilteied of its sediment, which, retained among the vegeta- 
tion, helps to turn the spongy jungle into a firm soil. On 
the coast of Florida the mangrove swamps stretch for long 
distances as a belt from 5 to 20 miles broad, which winds 
round the creeks and inlets. At Bermuda tlio mangroves 
co-operate with grasses and other plants to choke up the 
creeks and brackish lakes. In these waters calcareous algse 
abound, and as their remains are thrown up amidst the sand 
and vegetation they form a remarkably calcareous soil. 
(3.) Diatom Mud or Earth . — As the minute siliceous plants 
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called diatoms occur both in fresh and salt water, the de- 
posit formed from their congregated remains is found both 
on the sites of lakes and on the sea-floor. “ Infusorial ” 
earth and “ tnpoli powder ” consist mainly of the frustules 
and fragmentary debris of diatoms which have accumulated 
on the bottoms of lacustrine areas. Towards the Antarctic 
| circle the “ Challenger” met with Diatomacece m abundance, 
both in the surface waters of the ocean and on the bottom. 
They form at depths of from 1260 to 1975 fathoms a pale 
straw-coloured deposit, which when dried is white and very 
light. 

Animal formations are chiefly composed of the remains 
of the lower grades of the animal kingdom, especially of 
Mollusca, Actmosoa , and Foraminifera. (1.) In some cases 
they are calcareous. Lime, chiefly in the form of carbonate, 
is the mineral substance of which the solid parts of animals 
are mainly built up. Hence the great majority of the accum- 
ulations formed of animal remains are calcareous. In 
fresh water they are represented by the marl of lakes a 
white, chalky deposit consisting of the mouldering remains 
of Mollusca , Entomostraca, and partly of fresh-water algse. 
On the sea-bottom in shallow water they consist of beds of 
shells, such asthe oyster-banks of English seas. The fringing, 
harrier, and atoll coral-reefs of warm seas are conspicuous 
examples of wide and thick masses of rock formed from the 
accumulated growth of animal organisms. The great reef 
of Australia, for example, is 1250 miles long, from 10 to 90 
miles broad, and more than 1800 feet thick. The coral 
rock, though formed by the continuous growth of the polyps, 
gradually loses any distinct organic structure, and acquires 
an internal crystalline character owing to the infiltration of 
water through its mass, whereby carbonate of lime is carried 
down and deposited in the pores and crevices as in a grow- 
ing stalactite. Great quantities of calcareous mud are pro- 
j duced by the breakers which beat upon the outer edge of 
the reefs. This mud is partly washed up upon the reefs 
and aid 3 in their consolidation, but in great measure it is 
swept away by the ocean currents and distributed over many 
thousands of square miles of the sea-floor. In deep water 
over the bed of the Atlantic and other oceans a i omarkable 
calcareous ooze occurs which is formed of the remains of 
Foraminifera , aad chiefly of species of the genus Globigerim. 
It is next m abundance to the red and grey clays of the 
deep sea. It is a pale-grey marl, sometimes red from 
peroxide of iron, or brown from peroxide of manganese; and 
it usually contains more or less clay, even with occasional 
fragments of pumice. (2.) Siliceous deposits formed from 
animal exuviae are illustiated by another of the deop-sea 
formations brought to light by the “ Challenger” researches. 
In certain regions of the western and middle Pacific Ocean, 
the bottom was found to be covered with an ooze consisting 
almost entirely of Itadiolaria. These minute organisms 
occur, indeed, more or less abundantly in almost all deep 
oceanic deposits. From the deepest sounding yet taken 
(4575 fathoms, or moro than 5 miles) a radiolarian ooze 
was obtained. The spicules of sponges likewise furnish 
materials towards these siliceous accumulations. (3.) 
Phosphatic deposits, in the great majority of cases, betoken 
some of the vertebrate animals, seeing that phosphate of 
lime enters largely into the composition of their bones and 
occurs in their excrement. The most typical modern accumu- 
lations of this nature are the guano beds of rainless islands 
off the western coasts of South America and Southern Africa. 
In these regions immense flocks of sea-fowl have in the 
course of centuries covered the ground with an accumulation 
of their droppings to a depth of sometimes 30 to 80 feet, 
or even more. This deposit, consisting chiefly of organic 
matter and ammoniacal salts, with about 20 per cent, of 
phosphate of lime, has acquired a high value as a manure, 
and is being rapidly cleared off. It could only have been 


GEOLOGY 



INFLUENCE OF MAN,] 

preserved in a rainless or almost rainless climate. On tlie 
west of Europe isolated stacks and rocky islands in tlie sea 
are often seen to be white from tlie droppings of clouds of 
sea bucb , but it is merely a tlnn crust, wduch is not allowed 
to grow thicker in a climate where rams are frequent and 
heavy. 

IY. Man as a Geological Agent — No suivey of 
the geological workings of plant and animal life upon 
the surface of the globe can be complete which does 
not take account of the influence of man — an influence 
of enoimous and increasing consequence m physical geo- 
graphy, for man has introduced, as it were, an element of 
antagonism to nature. Not content with gathering the 
fruits and capturing the animals winch she has offered for 
his sustenance, he has, with advancing civilization, engaged 
m a contest to subdue the earth and possess it. His war- 
fare indeed has often been a blind one, successful for the 
moment, but leading to sure and sad disaster. He has, for 
instance, stripped off the woodland from many a region of 
hill and mountain, gaming his immediate object in the 
possession of their stores of timber, but thereby laying bare 
the slopes to parching droughts or fierce rams. Countries 
once rich m beauty, and plenteous in all that was needful 
for his support, are now burnt and banen, or washed bare 
of their soil. It is only m comparatively recent year3 that 
he has learnt the truth of the aphorism — “ Homo Natures 
minister et mterpres .” 

But now, when that truth is coming more and more to 
be recognized and acted on, man’s influence is none the less 
marked. His object still is to subdue the earth, and he 
attains it, not by setting nature and her laws at defiance, 
but by enlisting her in his service. Within the compass 
of this article it is impossible to give more than merely a 
reference to this vast subject. The action of man may be 
witnessed on climate, on the flow of water, on the charac- 
ter of the terrestrial surface, and on the distribution of 
life. 1 

1. On Climate. — Human interference affects meteoro- 
logical conditions — (1) by removing forests and laying 
bare to the sun and winds areas which weie previously kept 
cool and damp under trees, or which, lying on the lee side, 
were protected from tempests , as already stated, it is 
supposed that the wholesale destruction of the woodlands 
formerly existing in countries bordering the Mediterranean 
has been in part the cause of the present desiccation of 
these districts ; (2) by drainage, the effect of this opera- 
tion being to remove rapidly the discharged rainfall, to 
lessen the evaporation, and thereby to diminish the rainfall 
and somewhat increase the general temperature of a country; 
(3) by the other processes of agriculture, such as the 
transformation of moor and bog into cultivated land, and 
the clothing of bare hillsides with green crops or plantations 
of coniferous and hardwood trees. 

2. On the Flow of Water. — 1. By increasing or diminish- 
ing the rainfall man directly affects the course of the 
waters over the land. 2. By his drainage operations he 
makes the rain to run off more rapidly than before, and 
thereby increases the floods in the rivers. 3. By wells, 
bores, mines, or other subterranean works he interferes with 
the underground waters and consequently with the dis 
charge of springs. 4. By embanking rivers he confines 
them to narrow channels, sometimes increasing their scour, 
and enabling them to carry their sediment further seaward, 
sometimes causing them to deposit it over the plains and 
raise, their level. 

3. On the Surface of the Land. — Mali’s operations alter 

1 The reader will find much suggestive matter la Marsh’s Man and 
N ature, a work which, as its title denotes, specially treats of this 
subject. A new and enlarged edition of this volume was published 
m 1874 under the title of The Earth as Modified by Human Action. 
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the aspect of a country in many ways: — (1) by chang- 
ing forest into bare mountain, or clothing baie mountains 
with forest ; (2) by promoting the growth or causing the 
removal of peat-mosses , (3) by heedlessly uncovering sand- 
dunes, and thereby setting in motion a piocess of destruc- 
tion -which may convert hundreds of acres of fertile land 
into waste sand, or by prudently planting the dunes with sand- 
lovmg vegetation or pmes, and thus arresting their landward 
progress ; (4) by so guiding the course of rivers as to make 
them aid him in reclaiming waste land, and bunging it 
under cultivation; (5) by piers and bulwarks, whereby the 
ravages of the sea aie stayed, or by the thoughtless re* 
inoval fiom the beach of stones which the waves had 
themselves thrown up, and which would have served for a 
time to protect the land, (6) by forming new deposits either 
designedly or incidentally. The roads, bridges, canals, 
railways, tunnels, villages, and towns with which man has 
covered the surface of the land will in many cases form a 
permanent recoid of his presence. Under his hand the 
whole surface of civilized countries is very slowly covered 
by a stratum, either formed wholly by him, or due in great 
measuie to his operations, and containing many relics of his 
presence. The soil of old cities has been increased to a 
depth of many feet by the lubbish of his buildings ; the 
level of the streets of modern Borne stands high above that 
of the pavements of the Caesars, and that again above the 
roadways of the early republic. Over cultivated fields his 
potsherds are turned up m abundance by the plough. The 
loam has risen withiu the walls of his graveyards, as gene- 
ration after generation has mouldered theie into dust. 

4. On the Distribution of Life . — It is under tins head, 
perhaps, that the most subtle of human influences come. 
Some of man’s doings in this domain are indeed plain 
enough, such as the extirpation of wild animals, the 
diminution or destruction of some foims of vegetation, the 
introduction of plants and animals useful to himself, and 
especially the enormous predominance given by him to the 
cereals and to the spread of sheep and cattle. But no such 
extensive disturbance of the normal conditions of the distri- 
bution of life can take place without carrying with it many 
secondary effects, and setting in motion a wide cycle of 
change and of reaction in the animal and vegetable kingdoms. 
Eor example, the incessant warfare waged by man against 
birds and beasts of prey in districts given up to the chase 
leads sometimes to unforseen results. The weak game is 
allowed to live, which would otherwise be killed off and 
give more room for the healthy remainder. Other animals 
which feed perhaps on the same materials as the game are 
by the same cause permitted to live unchecked, and thereby 
to act as a further hindrance to the spread of the protected 
species. But the indirect results of man’s interference with 
the regime of plants and animals still require much pro- 
longed observation. 

"From this brief and imperfect outline the reader may 
perceive that man takes an important place as a geological 
agent, and that in future ages the traces of his interference 
will introduce a new element of difficulty into the study of 
geological phenomena. 

PABT iV.-STBtJCTtJBAL GEOLOGY, 

OE THE ARCHITECTURE OF THE EARTH’S CRUST. 

Having considered the nature of the materials constitut- 
ing the crust of the earth, and the operation of the different 
agencies by which these materials are produced, arranged, 
and modified, we may now proceed to examine the structure 
of the crust itself with the view of marking how its com- 
ponent parts have been put together. Since by far the 
largest portion of the crust consists of sedimentary or 


GEOLOGY 



292 


[tv. stkuctukaL. 


GEOLOGY 


aqueous rocks, it will be of advantage to treat of them first, 
noting, in the first place, their original characters as result- 
ing from the circumstances under which they were formed, 
and afterwards, the modifications subsequently effected 
upon them. Many of these superinduced structures, which 
are not peculiar to sedimentary, but occur more or less 
markedly in all rocks, may be conveniently described to- 
gether. The distinctive characters of the igneous or 
eruptive rocks, as portions of the architecture of the crust 
will then be described; and lastly, those of the crystalline 
schists and other associated rocks to which the name of 
metamorphic is usually applied. 

I. Stratification and its Accompaniments. 

The term “stratified,” so often applied as a general 
designation to the aqueous or sedimentary rocks, expresses 
their leading structural feature. They are arranged in 
layers or strata, an arrangement characteristic of them alike 
in hand-specimens and in the cliffs of mountains. Not that 
every morsel of aqueous rock exhibits evidence of stratifica- 
tion. But it is this characteristic which is least frequently 
absent. The general aspects of stratification will be best 
followed in an explanation of the terms by which they are 
expressed. 

Lamince are the thinnest paper-like layers of deposit in 
a stratified rock. Such fine layers only occur where the 
material is fine-grained, as iu mud or shale, or where fine 
scales of some mineral have been plentifully deposited, as 
in micaceous sandstone. Iu some laminated rocks the 
lamina cohere so firmly that they can hardly be split open, 
and the rock will break more readily across them than in 
their direction. More usually, however, the planes of 
lamination serve as convenient divisional planes by means 
of which the rock can be split open. The frequency with 
which laminae can be separated from each other, indicating, 
as it does, a failure of coherence between the layers of 
deposit, may probably be taken as a proof that these layers 
were originally laid down at intervals of sufficient duration 
to admit of a considerable amount of consolidation of pne 
layer before the deposition of the next. It is quite possible 
that in many, if not in most cases, these intervals were of 
longer duration than thosfe required for the successive 
deposit of the lamince. In estimating therefore the length 
of time represented by say one foot of such finely lami- 
nated rock, we might reasonably regard the actual time 
occupied in deposition as only a small fraction of the whole 
interval. 

The existence of lamince points to tranquil conditions of 
slow intermittent deposit, The sediment has been borne 
at intervals and fallen over the same area of undisturbed 
water. Regularity of thickness and persistence of litho- 
logical character among the laminae may he taken to indi- 
cate periodic currents, of approximately equal force, from 
the same quarter. In some cases successive tides in a 
sheltered estuary may have been tbe agent of deposition. 
In others the sediment was doubtless brought by recurring 
river-floods. A great thickness of laminated rock, like the 
massive shales of Palaeozoic formations, points to a prolonged 
period of quiescence, ancl probably, in most cases, to slow, 
tranquil subsidence of the sea-floor. On tbe other hand, 
the alternation of thin bands of laminated rock with others 
coarser in texture and non-laminated suggests consider- 
able oscillation of currents from different quarters bearing 
different qualities ancl amounts of sediment. 

Strata or Beds are layers of rock varying from an mch or 
less up to many feet in thickness. A stratum may be made 
up of many laminae, if the nature of the sediment and mode 
of deposit have favoured the production of this structure 
This has very commonly been the case where the sediment 


has been exceedingly fine-grained. Where the materials 
are of coarser grain, the strata, as a rule, are not laminated, 
but form the thinnest parallel divisions of the mass of rock. 
Strata, like laminae, may either cohere firmly, or, as more 
usually happens, be separable with more or less ease from 
each other. In the former case we may suppose the upper 
to have followed the lower bed without the lapse of an 
interval long enough to allow of the consolidation of the 
latter. The common merging of a stratum into that which 
overlies it must no doubt be regarded as evidence of more 
or less gradual change in the conditions of deposit. Where 
the overlying bed shows no cohesion with that below it, the 
interval was probably of some duration. A stratum may 
be one of a series of similar beds in the same mass of rock. 
Thus a thick sandstone consists of many individual strata, 
varying it may be very considerably in their respective 
thicknesses. Or a stratum may be complete and distinct 
| in itself, as where one of limestone or ironstone runs 
through the heart of a series of shales. As a general rule 
we may conclude that wherever among sedimentary accu- 
mulations stratification is exceedingly well-marked the 
rocks were formed rather slowly, and that where it is weak 
or absent the conditions of deposit were more rapid, with- 
out the intervals and changes necessary for the production 
of the distinctly stratified structure. 

False-bedding , Current-bedding . — Some strata, particu- 
larly sandstones, are marked by an irregular lamination, 
wherein the laminae, though for short distances parallel to 
each other, are oblique to the general stratification of the 
mass, at constantly varying angles and in different direc- 
tions. The accompanying section (fig. 9) illustrates this 



Fig 9.— Section of false-bedded strata on the const of Waterford. 1 


structure, which is known by the name of false-bedding or 
current-bedding. The finer lines in this drawing represent 
the laminae of deposit, the stronger lines mark successive 
surfaces on which these laminae were laid down. Such a 
structure points to frequent changes in the direction of the 
currents by which the sediment was carried along and de- 
posited. Sand pushed over the bottom of a sheet of water 
by varying currents tends to accumulate irregularly in 
bands and ridges, which often advance with a steep slope 
in front. The upper and lower surfaces of the bank or bed 
of sand may remain parallel with each other as well as with 
the underlying bottom, yet the successive laminar composing 
it may lie at an angle of 30° or even more. We may illustrate 
this structure by the familiar formation of a railway em- 
bankment. The top of the embankment on which the 
permanent way is to be laid is kept level, but the advancing 
end of the earth-work shows a steep slope over which the 

1 The woodcuts in this Part are (with the exception of Nos. 20 and 
31) from the article Geology in the last edition of the JEncy. Brit., 
written by the late J. B. Jukes, F.R.S. 
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workmen are constantly discharging' waggon-loads of rubbish. 
Hence the embankment, if cut open longitudinally, would 
present a “ false-bedded ” structure, for it would be found 
to consist of many irregular layers inclined at a high angle 
in the direction in which the formation of the mound had 
advanced. In the accompanying figure (fig. 10) the water 



Fig. 10.— Section illustrating the production of false-bedding. 


moving in the direction of the arrow may drop sand 
at b, which will correspond in lamination with the general 
stratification of the locality ; but when the current reaches 
the steep front of one of the advancing sand sheets it will 
allow the sand to roll down the slope, and may continue to 
bring fresh supplies of sediment until the slope is gradually 
effaced. Now and then, however, instead of laying down 
sediment, a current of greater strength than usual may 
appear and sweep away portions of the sediment already 
deposited. 

Irregularities of Bedding due to Inequalities of Deposition 
or of Erosion . — A sharp ridge of sand or gravel may be laid 
down under water by current-action of some strength. 
Should the motion of the water diminish, finer sediment 
may be brought to the place and be deposited around and 
above the ridge. In such a case the stratification of the 
later accumulation will end off abruptly against the flanks 
of the older ridge, which will appear to risB up through 
the overlying bed. In fig. 11, for example, the lower bed 



Fig. 11.— Mound of day with ironstone halls (a), covered by beds of eoal (bb). 

seems to have been locally heaped up into the shape of a 
mound or ridge before the coal was accumulated over it. 
Appearances of this kind are not uncommon in some coal- 
fields, where they are known to the miners as “rolls,” 
“swells,” or “horses’ backs.” A structure exactly the 
reverse of the preceding occurs where a stratum has been 
scooped out before the deposition of the layers which cover 
it. This has often been observed in mining for coal. 
Channels have been cut out of a coal-seam, or rather out of 
the bed of vegetation which ultimately became coal, and 
these channels, ramifying and winding sometimes like those 
of streamlets on flat ground, have been filled up with sandy 



Fig. 12. — Section of New Red Sandstone, voad-cutting near Wolverhampton. 
1, Red and white clay or marl; 2, Brown sandstone with irregtdar patches of 
marl; 3, Red marl, partially eroded before the deposition of 4, Brown sand- 
stone eroded before the formation of 5, Calcareous sandstone or cornstone. 

or muddy sediment. In fig. 12 a section is given of a 
remarkable series of such erosions, where beds of clay and 
sandstone have been extensively denuded in the intervals 
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between the deposit of the successive beds. In these and 
similar cases it is evident that the erosion took place con- 
temporaneously with the accumulation of the deposits as a 
whole. We cannot tell, of course, how long an interval 
elapsed between the formation of a given stratum and that 
of the next stratum which lies upon its eroded surface, nor 
how much depth of rock may have been removed in the 
erosion. When, however, as in the instances with which 
we are dealing, the structure occurs among conformable 
strata, evidently united as one lithologically continuous series 
of deposits, we may reasonably infer that the missing por- 
tions are of small moment and that the erosion was merely 
due to the irregular and more violent action of the very 
currents by which the sediment of the successive strata was 
supplied. 

The case is very different when the eroded strata are 
inclined at a different angle to those above them, and are 
strongly marked off by lithological distinctions. In some 
of the coal-mines in central Scotland, for instance, deep 
channels have been met with entirely filled with sand, 
gravel, or clay belonging to the general superficial drift of 
the country. These channels have evidently been water- 
courses worn out of the coal-measure strata at a compara- 
tively recent geological period, and subsequently buried 
under the glacial accumulations. There is a complete dis- 
cordance between them and the Palseozoic strata below, 
pointing to the existence of a vast interval of time. 

Hippie-marl ’. — The surface of many beds of sandstone is 
marked with lines of wavy ridge and hollow, such as may 
be seen on any shore from which the tide has retired. 
This kind of surface is known as “ripple-mark.” It may 
be formed on dry blown sand by the action merely of the 
wind, and it is of everyday occurrence under shallow water, 
not merely on sea-shores, but on the floors of lakes and of 
river-pools. The water, gently agitated by the wind in 
a given direction, throws the surface of the underlying 
sediment into ripples which tend to run at right angles to 
the course of movement. But as the wind veers from point 
to point, producing corresponding changes in the direction 
of the water-currents, the ripples on the bottom are not 
strictly parallel, but often coalesce, intersect, and undulate 
in their course. Their general direction, however, suffices 
to indicate the quarter whence the chief movement of the 
water has come. No satisfactory inference can be drawn 
from the existence of a rippled surface as to the depth of 
water in which the sediment was accumulated. As a rale 
it is in water of only a few feet or yards in depth that 
ripple-mark is formed. But it may be produced at any 
depth to which the agitation caused by wind on the upper 
waters may extend. 

On an ordinary beach each tide usually effaces the ripple - 
marks made by its predecessor, and leaves a new series to be 
obliterated by the next tide. But where the markings are 
formed in water which is always receiving fresh accumula- 
tions of sediment, a rippled surface may be gently over- 
spread by the descent of a layer of sediment upon it and 
may thus he preserved. Another series of ripples may then 
be made in the overlying layers, which in turn may be buried 
and preserved under a renewed deposit of sand. In this 
way a considerable thickness of such ripple-marked strata 
may be accumulated, as has frequently taken place among 
geological formations of all ages. 

An examination of any sandy beach from which the sea 
has recently retired brings before us many modifications of 
the perfect ripple-mark. The ridges may be seen to grow 
more and more notched and irregular, until at last the beach 
seems to be dotted over with little, flat, dome-shaped 
mounds, or as if the ridges of the ripple-mark had been 
furrowed across. These modifications are doubtless due to 
the partial effacement of the ridges by subsequent action 
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of the water agitated by wind from a different quarter. 
Such indications of shallow-water conditions may often 
bo observed among old arenaceous deposits, as in tlie 
Cambrian and Silurian rocks. In like manner we may 
frequently detect, among those ancient formations, small 
isolated or connected linear ridges directed from some com- 
mon quarter, like the current-marks frequently to be found 
behind projecting fragments of shell, stones, or bits of 
sea-weed on a beach from which the tide lias just retired. 

Sun-crach , Painpittuicjs, Proofs may not infre- 
quently be found that during deposition aqueous strata have 
been laid bare to air and sun. The nature and validity of 
this evidence will be best ascertained by observations made 
at the margin of the sea, or of any inland sheet of water, 
which from time to time leaves tracts of mud or fine sand 
exposed to sun and rain. The way in which the muddy 
bottom of a dried-up pool cracks into polygonal cakes when 
exposed to the sun may be illustrated abundantly among 
geological formations of all ages. These desiccation-cracks, 
or sun-cracks, could nob have been produced so long as 
the sediment lay under water. Their existence therefore 
among any strata proves that the surface of rock on which 
they lie was exposed to the air and dried before the next 
layer of water-borne sediment was deposited upon it. 

With these markings are not infrequently associated 
prints of rain-drops. The familiar effects of a heavy shower 
upon a surface of moist sand or mud may be witnessed 
among rocks even as old as parts of the Cambrian system. 
In some cases the rain-prints are found to be ridged up on 
one and the same side in such a manner as to indicate that 
the rain-drops as they fell were driven along in a slanting 
direction. The prominent side of the markings therefore 
indicates the side towards which the wind blew. 

Numerous proofs of shallow shore-water, ancl likewise of 
exposure to the air, are supplied by markings left by ani- 
mals. Castings and trails of worms, tracks of mollusks and 
crustaceans, fin-marks of fishes, footprints of birds, reptiles, 
and mammals, may all be preserved and give their evidence 
regarding the physical conditions under which sedimentary 
formations were accumulated. It may f requen tly be noti ced 
that such impressions are associated with ripple-marks, rain- 
prints, or sun-cracks ; so that more than one kind of evi- 
dence may be gleaned from a locality to show that it was 
sometimes laid bare of water. 

Gas-spurts . — The surfaces of some strata, usually of a 
dark colour and containing much organic matter, may be 
observed to be raised into little heaps of various indefinite 
shapes, not, like the heaps associated with worm burrows, 
connected with pipes descending into the rock, nor composed 
of different material from the surrounding sandstone or 
shale. These may be conjectured to be duo to the inter- 
mittent escape of gas from the decomposing organic matter 
in the original sand or mud, as we may sometimes witness 
in operation among the mud flats of rivers and estuaries. 
On a small scale these protrusions of the upper surface of a 
deposit may be compared with the well-known mud-lumps 
at the mouths of the Mississippi, where the muddy bottom 
rises into mounds sometimes to a height of several yards 
above the water, from the top of which great quantities of 
carburotted hydrogen gas make their escape, together with 
water and mud. 

Concretions . — Many sedimentary rocks are marked by the 
occurrence of concretions in them, either distinct in aspect 
and composition from . the general mass of the rock, or 
forming really part of that mass, though separated from the 
rest by their being agglutinated into concretionary forms. 
Such concretions, where they differ in petrographical 
characters from the surrounding matter, are almost invari- 
ably of original or contemporaneous formation, that is, were 
formed at the same time as fcho strata among which they 


lie. Where, however, they appear to be merely com- 
pacted portions of the stratum, they may be regarded as 
generally due to some subsequent change effected upon the 
rock. 

Contemporaneous coueretions most commonly consist of 
carbonate of iron, carbonate of lime, or silica. Many clay- 
ironstone beds assume a nodular form, and this mineral 
occurs abundantly in the shape of separate nodules in shales 
and clay-rocks. The nodules have frequently formed round 
some organic body such as a fragment of plant, a shell, 
bone, or coprolite. That the carbonate of iron -was slowly 
precipitated during the formation of the bed of shale in 
which its nodules lie may often be satisfactorily proved by 
the lines of deposit passing continuously through the 
nodules. In many cases the internal first-formed parts of a 
nodule have contracted more than the outer and more compact 
crust; and have cracked into open polygonal spaces which 
are commonly filled with calcite. Similar concretions of 
carbonate of lime occur in some clays and in connexion with 
limestones. Concretions of silica occur in limestone of 
many geological ages (see ante , p. 239). The flints of the 
English chalk are a familiar example, but similar siliceous 
concretions occur even in Lower Silurian limestones. The 



silica in these cases has not infrequently been deposited 
round organic bodies such as sponges, sea-urchins, and 
mollusca, which are completely enveloped in it and have 
even themselves been silicified. Iron-bisulphide (pyrito or 
marcasite) often assumes the form of concrotions, more 



Fig. 14.— Sketch of part of a block of black chert in tho limestone near Dublin, 

particularly among clay-rocks, and those, though presenting 
many eccentricities of shape, round like pistol-shot or 
cannon-balls, kidney-shaped, botryoidal, (fee., agree in usu- 
ally possessing an internal fibrous radiated structuro. 
Phosphate of lime is found as concretions in formations 
where the coprolitos and bones of roptilos and other animals 
have been collected together. 

Concretions produced subsequently to the formation of 
the rock may be observed in some sandstones, which, when 
exposed to tho weather, decompose into largo round balls. 
Some shales exhibit this structure in a still more striking 
manner, inasmuch as the concretions consist of tho general 
mass of the laminated shale, and the lines of stratification 
pass through them and mark them out distinctly as super- 
induced upon the rock. .Some magnesian limestones are 
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so concretionary as to resemble masses of conglomerate, yet 
the concretions, among all their fantastic shapes and with 
their acquiied crystalline texture, may often be found to 
retain traces of the original stiatification of the rock Beds 
of rock-salt may likewise be observed to be maiked with 
traces of a concretionary arrangement. 

Ordei of Superposition — the Foundation of Geological 
Chronology . — As sedimentaiy strata are laid down upon one 
another m a more or less nearly hoiizontal position, the 
underlying beds must be older than those which cover them. 
This simple and obvious truth is termed the law of super- 
position. It furnishes the means of determining the 
chronology of rocks, and though other methods of as- 
certaining this point are employed, they must all be based 
originally upon the observed order of superposition. The 
only case where the apparent superposition may be decep- 
tive is where the strata have been inverted. In the Alps, 
for example, the rocks composing huge mountain masses 
have been so completely overturned that the highest beds 
appear as if regularly covered by others which ought pio- 
perly to underlie them. But these are exceptional occur- 
rences, where the true order can usually be made out from 
other sources of evidence. 

Alternations of Strata . — Though great variations occur 
in the nature of the strata composing a mass of sediment- 
ary rocks, it may often be observed that certain repe- 
titions occur. Sandstones, for example, are found to be 
interleaved with shale above, and then to pass into shale; the 
latter may in turn become sandy at the top and be finally 
covered by sandstone, or may assume a calcareous character 
and pass up into limestone. Such alternations bring before 
us the conditions under which the sedimentation took place. 
A sandstone group indicates water of comparatively little 
depth, moved by changing currents, bringing the sand now 
from one side now from another. The passage of such a 
group into one of shale points to a diminution in the motion 
and transporting power of the water, perhaps to a sinking 
of the tract, whereby only fine mud was then intermittently 
brought into it. The advent of a limestone above the shale 
serves to show that the water cleared, owing to a deflexion 
of the sediment-carrying currents, or to continued and 
perhaps more rapid subsidence, and that Forammtfera , 
corals, crinoids, Mollusca, or other lime-secreting organisms, 
established themselves upon the spot. Shale overlying the 
limestone would tell of fresh inroads of mud, which 
destroyed the animal life that had been flourishing on the 
bottom ; while a return of sandstone beds would mark how, 
in the course of tune, the original conditions of troubled 
currents and shifting sandbanks returned. Such alterna- 
ting groups of sandy, calcareous, and argillaceous strata are 
well illustrated among the Jurassic formations of England. 

Associations of Strata , — Certain kinds of strata very com- 
monly occur together, because the conditions under winch 
they were formed were apt to arise in succession. One of 
the most familiar examples is the association of coal and 
fire-clay. A seam of coal is almost invariably found to lie 
on a bed of fire-clay, or on some argillaceous stratum. The 
reason of this union becomes at once apparent when we 
learn that the fire-clay formed the soil on which the plants 
grew that went to form the coal. Where the clay was 
laid down under suitable circumstances vegetation sprang 
up upon it. Again conglomerate and sandstone occur 
together rather than conglomerate and shale, because the 
agitation of the water which could form and deposit coarse 
detritus, like that composing conglomerate, was too great 
to admit of the accumulation of fine silt. For a similar 
reason we may look for shale or clay rather than sandstone 
as an accompaniment of limestone. 

j Relative Persistence of Strata , — Observation of what 
takes place on any lake bottom, estuary, or sea-margin 
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teaches that some kinds of sediment are much more 
widely spread than others, and prepares us to find that 
the same has been the case in past time, and therefore 
that some kinds of sedimentary rocks possess far greater 
persistence than others As a general rule it may be 
said that the coarser the gram the more local the extent 
of a rock. Conglomerates are thus by much the most 
variable and inconstant of all sedimentary formations. 
They suddenly sink down from a thickness of several 
hundred feet to a few yards, or die out altogether, to 
reappear perhaps further on, in the same wedge-like or len- 
ticular fashion. Sandstones are less liable to such extremes 
of inconstancy, but they too are apt to thin away and to 
swell out again. Shales are much more persistent, the 
same zone being often traceable for many miles. Limestones 
sometimes occur in thick local masses, as among the 
Silurian formations of Wales and Scotland, but they often 
also display remarkable continuity. Three thin limestone 
bands, each of them only 2 or 3 feet in thickness, and 
separated by a considerable thickness of intervening sand- 
stones and shales, can be traced through the coal-fields of 
central Scotland over an area of at least 1000 square miles. 
Coal-seams also possess great persistence. The same seams, 
varying slightly m thickness and quality, may often be 
traced thoughout the whole of an extensive coal-field. 

What is thus true of individual strata may be affirmed 
also of groups of such strata. A thick mass of sandstone 
will be found as a rule to be more continuous than one of con- 
glomerate, but less so than one of shale. A series of lime- 
stone-beds will usually be found to stretch further than either 
of them. But even to the most extensive stratum or group 
of strata there must be a limit. It must end off and give place 
to others, either suddenly, as a bank of shingle is succeeded 
by the sheet of sand heaped against its base, or very gradu- 
ally, by insensibly passing into other strata on all sides. 

Great variations m the character of stratified rocks may 
frequently be observed xn passing from one part of a 
country to another along the outcrop of the same rocks. 
Thus at one end we may meet with a thick series of sand- 
stones and shales which, traced in a certain direction, may 
be found passing into limestones. A group of strata may 
consist of massive conglomerates at one locality, and may 
graduate into fine fissile flagstones in another. A thick 
mass of clay maybe found to alternate more and more with 
shelly sands as it is traced outward, until it loses its 
argillaceous nature altogether. No difficulty need be felt 
in admitting the strict contemporaneity of these diverse 
layers of sediment. At the present time we see how coarse 
shingle may be formed along the beach at the same time 
that the finest mud is being laid down on the same sea- 
bottom further from land. Could we raise up that bottom, 
we should doubtless find as gradual a passage from tbe 
littoral to the deeper water deposits as we do among the 
geological formations of the earth’s crust. The existing 
differences of character between the deposits of the shore 
and of the opener sea would no doubt continue to be main- 
tained, with slight geographical displacements, even if the 
whole area were undergoing subsidence, giving rise to a thick 
group of littoral beds in one tract and of deeper-water ac- 
cumulations at another. In like manner among the forma- 
tions of former geological periods the same conditions of de- 
posit appear sometimes to have continued for a considerable 
period. Hence the thick Mountain or Carboniferous Lime- 
stone of Derbyshire is gradually replaced northwards by the 
thick sandstoneshales, ironstones, and coal seams of Scotland. 

Overlap . — When strata have been laid down in a subsid- 
ing region wherein the area of deposit gradually increased, 
the sediment must have spread over a progressively augment- 
ing surface. By this means the later portions of a sedi- 
mentary series will extend beyond the limits of the older 
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parts, and will repose directly upon the shelving bottom, 
with none of those older strata underneath them This 
relation ts called Overlap (see fig 59). The higher or newer 
members are said to overlap the older. This structure may 
often be detected among formations of all geological ages. 
It brings before us the shore line of ancient land-surfaces, 
and shows how, as these sank under water, the giavels, 
sands, and silts gradually advanced and covered them. 

Relative Lapse of Time represented by Strata and by the 
Intervals between them .— Of the absolute length of time 
represented by any strata or groups of strata we can 
form no satisfactory estimates. Certain general conclu- 
sions may indeed be drawn, and comparisons may be 
made between different series of rocks. Sandstones 
fall of false-bedding were probably accumulated more 
rapidly than finely-laminated shales or clays. It is not 
uncommon in certain Carboniferous formations to find huge 
coniferous tranks imbedded in an inclined position m 
sandstone. These trees seem to have been carried along 
and to have sunk, their heavier or root-end touching the 
bottom, and their upper end pointing upward in the direc- 
tion of the current, exactly as m the case of the snags of 
the Mississippi The continuous deposit of sand at last 
rose above the level of the trunks and buried them. It 
is clear then that the rate of deposit must have been 
sufficiently rapid to have allowed a mass of 20 or 30 feet 
of sand to accumulate before the decay of the wood; 
though modern instances are known where, under ceitam 
circumstances, submerged trees may last for some centuries. 
Continuous layeis of the same kind of deposit suggest 
a persistence of geological conditions; numerous alterna- 
tions of different kinds of sedimentary matter point to 
vicissitudes or alternations of conditions. As a rule, we 
should infer that the time represented by a given thickness 
of similar strata was less than that shown by the same 
thickness of dissimilar strata, because the changes needed 
to bring new varieties of sediment into the area of deposit 
would usually require the lapse of some time for their 
completion. But this conclusion might often he erroneous. 
It would he best supported when, from the very nature of 
the rocks, wide variations m the character of the water- 
bottom could be established. Thus a group of shales 
followed by a fossiliferous limestone would almost always 
mark the lapse of a much longer period than an equal 
depth of sandy strata Limestones made up of organic 
remains which lived and died upon the spot, and whose 
remains are crowded together generation above generation, 
must have demanded many years for their formation. 

But in all speculations of this kind we must hear in mind 
that the length of time represented by a given depth of 
strata is not to be estimated merely from their thickness or 
lithological characters. It has already been pointed out 
that the interval between the deposit of two successive 
laminae of shale may have been as long as, or even longer 
than, that required for the formation of one of the laminae. 
In like manner, the interval needed for the transition from 
one stratum or kind of strata to another may often have 
been more than equal to the time required for the formation 
of the strata on either side. But the relative chronological 
importance of the bars or lines in the geological record can 
seldom be satisfactorily discussed merely on lithological 
grounds. This must mainly he decided on the evidence 
of organic remains, as will he shown in part v. By this 
kind of evidence it can be made nearly certain that the 
intervals represented by strata were in many cases much 
shorter than those not so represented, — in other words, that 
the time during which no deposit of sediment went on was 
longer than that wherein deposit did take place. 

Groups of Strata . — Passing from individual strata to 
large masses of stratified rock, the geologist finds it needful 
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for convenience of reference to subdivide these into groups. 
He avails himself of two bases of classification — (1) litho- 
logical characters, and (2) organic remains. 

1 The subdivision of stratified rocks into groups accord- 
ing to their mineral aspect is an obvious and easily applied 
classification Moreover, it often serves to connect together 
rocks formed continuously m certain circumstances which 
differed from those under which the strata above and below 
were laid down, — so that it expresses natural and original 
subdivisions of strata In the middle of the English Car- 
boniferous system of rocks, for example, a zone of sandy 
and pebbly beds occurs, known as the Millstone Gnfc. No 
abrupt and sharp line can he drawn between these strata 
and those above and below them. They shade upward and 
downward into the beds between which they lie. Aet they 
form a conspicuous belt, traceable for many miles by the 
scenery to which it gives rise. The red rocks of central 
England, with their red sandstones, marls, rock-salt, and 
gypsum, form likewise a well-marked group or rather series 
of groups It is obvious, however, that characters ot this 
kind, though sometimes wonderfully persistent over wade 
tracts of country, must be at best but local. The physical 
conditions of deposit must always have been limited in ex- 
tent A group of strata showing great thickness in one 
region will be found to die away as it is traced into 
another. Or its place is gradually taken by another group 
which, even if geologically contemporaneous, possesses 
totally different lithological characters Just as at the 
present time a group of sandy deposits gradually gives 
place along the sea-floor to others of mud, and these to 
others of shells or of gravel, so in former geological periods 
contemporaneous deposits were not always lithologically 
similar Hence mere resemblance in mineral aspect usually 
cannot be regarded as satisfactory evidence of contem- 
poraneity except withm comparatively contracted areas. 
The Carboniferous Limestone of Ireland is a thick cal- 
careous group of rocks, full of corals, criuoids, and other 
organisms, which hear witness to the formation of these 
rocks in the open sea. But if these limestones, with tlicir 
characteristic marine fossils, are traced into the north of 
England and Scotland, they are found to pass into sand- 
stones and shales, with numerous coal-seams, and only a 
few thm beds of limestone. The soft clay beneath the city 
of London is represented in the Alps by hard schists and 
contorted limestones We conclude therefore that litho- 
logical agreement when pushed too far is apt to mislead us, 
partly because contemporaneous strata often vary greatly 
m their lithological character, and partly because the same 
lithological characters may appear again and again in dif- 
ferent ages. By trusting too implicitly to this kind of 
evidence, we may be led bo class together rocks belonging 
to very diffeient geological periods, and on the other hand 
to separate groups which really, in spite of their seeming 
distinction, were formed contemporaneously. 

2. It is by the remains of plants and animals imbedded 
among the stratified rocks that the most satisfactory sub- 
divisions of the geological record can be made, as will be 
more fully stated in parts v, and vi. A chronological sue 
cession of organic forms can be made out among the rocks of 
the earth’s crust. A certain common facies or type of fossils 
is found to characterize particular groups of rock, and to 
hold true even though the lithological constitution of the 
strata should greatly vary. Moreover, though comparatively 
few species are universally diffused, they possess remarkable 
persistence over wide areas, and even when they are re- 
placed by others, the same general facies of fossils remains. 
Hence the stratified formations of two countries geographi- 
cally distant, and having little or no lithological resemblance 
to each other, may he compared and paralleled zone by zone, 
simply by moans of their enclosed organic remains, 
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II. Joints. 

All rocks are traversed more or less distinctly by vertical 
or highly inclined divisional planes termed Joints. Soft 
rocks indeed, such as loose sand and uncompacted clay, do 
not show these lines ; but wherever a mass of clay has been 
subjected to some pressure and consolidation, it will usually 
be found to have acquired them. It is by means of the 
intersection of joints that rocks can be removed in blocks ; 
the art of quarrying consists in taking advantage of these 
natural planes of division. J oints differ in character accord- 
ing to the nature of the material which they traverse ; 
those in sedimentary rocks are usually distinct from those 
in crystalline masses. 

1. In Sedimentary Bodes . — Joints vary in sharpness of 
definition, in the regularity of their perpendicular end 
horizontal course, in their lateral persistence, in number, and 
in the directions of intersection. As a rule, they are most 
sharply defined in proportion to the fineness of grain of 
the rock. In limestones and close-grained shales, for 
example, they often occur so clean-cut as to be invisible 
until revealed by fracture or by the slow disintegrating 
effects of the weather. The rock splits up along these con- 
cealed lines of division whether the agent of demolition be 
the hammer or frost. In coarse-textured rocks, on the other 
hand, joints are apt to show themselves as irregular rents 
along which the rock has been shattered, so that they 
present an uneven sinuous course, branching off in different 
directions. In many rocks they descend vertically in 
straight lines at not very unequal distances, so that the 
spaces between them are thus marked off into so many wall- 
like masses. But this symmetry often gives place to a 
more or less tortuous course with lateral joints in various 
random directions, more especially where the different 
strata vary considerably in lithological characters. A single 
joint may be traced sometimes for many yards, or even for 
several miles, more particularly when the rock is fine- 
grained, as in limestone. But where the texture is coarse 
and unequal, the joints, though abundant, run into each 
other in such a way that no one in particular can be identi- 
fied for so great a distance. The number of joints in a 
mass of stratified rock varies within wide limits.- Among 
strata which have undergone little disturbance the joints 
may be separated from each other by intervals of several 
yards. But in other cases where the terrestrial movement 
appears to have been considerable, the rocks are so jointed 
as to have acquired therefrom a fissile character that has 
nearly or wholly obliterated their tendency to split along 
the lines of bedding. 

An important feature in the joints of stratified rocks is 
the direction in which they intersect each other. As the 
result of observation we learn that they possess two domi- 
nant trends, one coincident in a general way with the 
direction in which the strata are inclined to the horizon, 
and the other running transversely at a right angle or 
nearly so. The former set is known as dip-joints, because 
they run with the dip or inclination of the rocks, the latter 
is termed strike-joints , inasmuch as they conform to the 
general strike or mean outcrop. It is owing to the existence 
of this double series of joints that ordinary quarrying opera- 
tions can be carried on. Large quadrangular blocks can 
be wedged off, which would be shattered if exposed to the 
risk of blasting. A quarry is usually worked to the dip of 
a rock, hence the strike-joints form clean-cut faces in front 
of the workmen as they advance. These are known as 
“backs,” and the dip-joints which traverse them as “cutters.” 
The way in which this double set of joints occurs in a quarry 
may be seen in fig. 15, where the parallel lines which 
traverse the shaded and unshaded faces mark the successive 
strata. The broad white spaces running along the length 


of the quarry behind the seated figure are strike-joints or 
“backs,” traversed by some highly inclined lines which 
mark the position of dip-joiDts or “ cutters.” The shaded 



Fig. 15. — Joints in limestone quarry near Mallo-w, co. Cork. (Gr, V Da Noyer.) 


ends looking towards the spectator are “cutters” from 
which the rock has been quarried away on one side. 

In some conglomerates the joints maybe seen traversing 
the enclosed pebbles as well as the surrounding matrix, 
Large blocks of hard quartz are cut through by them as 
sharply as if they had been sliced in a lapidary’s machine, 
and the same joints can be traced continuously through 
many yards of the rock. Such facts show that the agency 
to which the jointing of rocks was due must have operated 
with considerable force. 1 Further indication of movement 
is often supplied by the rubbed and striated surfaces of 
joints. These surfaces, termed slickensides, have evidently 
been ground against each other. They are often coated 
with haematite, calcite, chlorite, or other mineral, which has 
taken a cast of the striae and then seems itself to be striated. 

Joints form natural lines for the passage downward and 
upward of subterranean water. They likewise furnish an 
effective lodgment for surface water which, frozen by a 
lowering of temperature, expands into ice, and wedges off 
blocks of rock in the manner already described. As they 
serve, in conjunction with bedding, to divide stratified rocks 
into large quadrangular blocks, their effect on cliffs and other 
exposed masses of rock is seen in the apparently splintered, 
dislocated aspect so familiar in mountain scenery. 

Occasionally a prismatic or columnar form of joints may 
be observed among stratified rocks. When this occurs 
among unaltered strata it is usually among those which 
have been chemically formed, as in gypsum, where, as 
observed by .Mr Jukes in the Paris Basin, some beds are 
divided from top to bottom by vertical hexagonal prisms. 
A columnar structure has often been superinduced upon 
stratified rocks by contact with intrusive igneous masses. 
Sandstones, shale, and coal may be observed in this condi- 
tion. The columns diverge perpendicularly to the surface of 
the injected and altering substance, so that when the later 
is vertical the columns are horizontal, or when it undulates 
the columns follow its curvatures. Beautiful examples of 
this character occur among the coal-seams of Ayrshire. 

2. In Crystalline ( Igneous ) Bocks . — While in stratified 
rocks the divisional jfianes consist of lines of bedding and 
of joint, cutting each other usually at a high if not a right 
angle, in massive igneous rocks they include joints only ; 
and as these do not as a rule present the same parallelism 
as lines of bedding, unstratified rocks, even though as full 
of joints, have not the same regularity of arrangement as in 
the stratified formations. Granite, for example, is traversed 
by two sets of chief or “ master-joints,” cutting each other 
somewhat obliquely. Their effect is to divide the rock into 
long quadrangular, rhomboidal, or even polygonal columns. 

1 See an interesting series of experiments by M. Daubree {Comptes 
I Rendus, Ixxxvi., 1878) on tbe production of faults and joints. 

X. — 38 
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Bat a third set may usually be noticed cutting across the 
columns, though less continuous and dominant than the 
others. When these transverse joints are few in number or 
occasionally absent, columns many feet in length can be 
quarried out entire. Such monoliths have been from early 
times employed in the construction of obelisks and pillars. 

In rocks of finer grain than granite, such as many cliorites 
and dolerites, the numerous perpendicular joints give the 
rock a prismatic character. The prisms however are 
unequal in dimensions, as well as in the number and pro- 
portions of their sides, a frequent diameter being 2 or 3 
feet, though they may sometimes be observed three times 
thicker, and extending up the face of a cliff for 300 or 400 
feet. It is by means of joints that precipitous faces of 
rock are produced and retained, for, as in the case ^ of 
those in stratified masses, they serve as openings into which 



Fig. 1C.— Joints In granite, Kiiliney Hill, Dunlin. (G. V. Du Noyer.) 


frost drives every year its wedges of ice, whereby huge slices 
are stripped off. They likewise give rise to the formation of 
those fantastic pinnacles and fretted buttresses so generally 
to be observed among igneous rocks in which they occur. 
But undoubtedly the most striking series of joints to be 
found among igneous rocks is in the regularly columnar, or 
as it is often called, basalti c structure. This structure has 
been already (ante, p. 249) described in connexion with 
modem volcanic rocks. It may be met with in rocks of 
all ages. It is as well displayed among the felsites of the 
Lower Old Red Sandstone, and the basalts of the Carboni- 
ferous Limestone in central Scotland, as among the Tertiary 
lavas of Auvergne or the Vivarais, 

3. In Foliated Rocks . — The schists likewise possess their 
joints, which approximate in character to those among the 
massive igneous rocks, but they are on the whole less dis- 
tinct aud continuous, while their effect in dividing the rocks 
into oblong masses is considerably modified by the trans- 
verse lines of foliation. These lines play somewhat the 
same part as those of stratification do among the stratified 
rocks, though with less definiteness and precision. 


III. Inclination of Rocks, 

The most casual observation is sufficient to satisfy us 
that the rocks now visible at the earth’s surface are seldom 
in their original position. We meet with sandstones and 
conglomerates composed of water-worn p>articlos, yet form- 
ing the angular scarps of lofty mountains ; shales and clays 
full of the remains of fresh- water shells and land-plants, yet 
covered by limestones made up of marine organisms, and 
these limestones rising into great ranges of hills, or undu- 
lating into fertile valleys, and passing under the streets of 
busy towns. Such facts, now familiar to every reader, and 
even to many observers who know little or nothing of 
systematic geology, point unmistakably to the conclusion 
that the rocks have in many cases been formed under water, 
sometimes in lakes, more frequently in the sea, and that 
they have been elevated into land. 

But further examination discloses other and not less 


convincing evidence of movement. Judging from what 
takes place at the present time on the bottoms of lakes and 
of the sea, we confidently infer that when the strata now 
constituting so much of the solid framework of the land 
were formed, they were laid down either horizontally or 
at least at low angles. When, therefore, we find them in- 
clined at all angles, and even standing on end, we conclude 
that they have been disturbed. Over wide spaces they 
have been upraised bodily with little alteration of their 
original horizontally ; but in most places some departure 
from that original position has been effected. 

The inclination thus given to rocks is termed their dip. 
Its amount is expressed in degrees measured from the plane 
of the horizon. Thus a set of rocks half-way between the 
horizontal aud vertical position would be said to dip at an 
angle of 45°, while if vertical they would be marked with 
the angle of 90°. The edges of strata, where they come up 
to the surface, are termed their outcrop or basset, When 
they crop out , that is, rise to the surface, along a perfectly 
level piece of ground, the outcrop runs at a right angle to 
the dip. But any inequalities of the surface, such as 
valleys, ravines, hills, and ridges will cause the outcrop to 
describe a circuitous course, even though the dip should 
remain perfectly steady all the while. If a line of precipit- 
ous gorge should run directly with the dip, the outcrop 
will there be coincident with the dip. The occurrence of a 



Fig. IT.— Vortical strata, originally deposited horizontally or at low angles. 

gently shelving valley in that position will cause the out- 
crop to descend on one side and to mount in a correspond- 
ing way on the other, so as to form a V-shaped indentation 
in its course. A ridge, on the other hand, will produce a 
deflexion in the opposite direction. Hence a scries of 
parallel ridges and valleys running in the same direction as 
the dip of the strata underneath would cause the outcrop 
to describe a widely serpentinous course. Again, should tho 
rocks be vertical, the outcrop will necessarily correspond with 
the dip, and continue to do so irrespective altogether of any 
irregularities of the ground. The lower therefore tho anglo 
of inclinatiou the greater is the effect of surface inequalities 
upon the line of outcrop ; the higher the angle the less is 
that influence, till when the beds stand on end it ceases. 

A line drawn at a right anglo to the dip is called tho 
strike of the rocks. Prom what has just boon said this 
line must coincide with outcrop when the surface of the 
ground is quite level, and also when tho bods are vertical. 
At all other times they are not strictly coincident, but the 
outcrop wanders to and fro across the strike according to 
the changes in the angle of inclination and in tho form of 
the ground. Tho strike may be a straight lino or may 
curve rapidly in every direction, according to the behaviour 
of the dip. If, for instance, a sot of beds dips for half a 
mile continuously to tho north, the strike will ran for that 
distance as a straight oast and west line. If tho dip gradu- 
ally changes to north-west and west, and then by south- 
west to south, it is obvious that the strike must curve round 
by north-east, north, and north-west till it once more 
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becomes parallel witli its former course. Both of the course or level-bearing, A level or underground road-way, 
parallel lines of strike run in an east-and-west direction, driven through a coal-seam at right angles to the clip, will 
but in the one the dip is to the south, and in the other to undulate in its course if the clip changes in direction, but 
the north.. . it may be made perfectly level and kept so throughout a 

The strike may be conceived as always a level line on the whole coal-field so long as it is not interfered with by any 
plane of the horizon, so that no matter how much the dislocations or other disturbances of the regularity of the 
ground may undulate, or the outcrop may vary, or the dip rocks. 

may change, the strike will remain level. Hence in The accompanying figures (figs, 18 and 19) will serve 
mining operations it is commonly spoken of as the level - to show some of these terms as expressed on maps and 



Fio. 18.— Geological map of a portion of a roclcy coast-line, and tlie country inland. (J. B. Juices,) 


sections. Fig. 18 represents a geological map in which cliff (BB) to the inland country (CO), the outcrop is seen 
a series of strata dips in a south-south-easterly direction (S. to be deflected a little so as to cross the plateau along a 
28° E.). The angle of inclination increases from 35° at the slightly more northerly line than on the beach. A section 
northern to 50° at the southern end of the beach. On the drawn at a right angle to the strike along the line DD 
flat shore (AA) outcrop and strike coincide, but along would show the structure represented in fig. 19. Such a 
the inner margin, where the ground ascends in a line or section, expressing graphically the result of careful measure* 



J Fio. ID.— Section along the line DD on fig. 18. 

ment in. the field, would give not only the order of succes- The total thickness of rock measured at right angles to the 
sion of' "beds at the surface, but their actual depth at any dip in fig. 19 is somewhat more than 850 feet. These 
point beneath it. Tims a bore or shaft sunk at the point various strata, if restored to their original position, would 
marked d on the map would have to pass through rather lie one over the other to that depth. If they were on end 
more than 425 feet of rock before reaching the stratum b. they would occupy exactly that breadth of ground. But 
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the inclined position of strata makes them cover more 
horizontal space ; in the present instance it increases that 
space to 1200 feet. 

A convenient rule was given many years ago by the late 
Mr Charles Maclaren of Edinburgh for estimating the 
thickness of strata inclined at angles of less than 45°. The 
real thickness of a mass of inclined strata is T Vth of its ap- 
parent thickness for every 5° of dip. Thus if a set of beds 
dip steadily in one direction at 5° for a horizontal space oE 
1200 feet measured across the strike, their actual thickness 
will be -ji-th or 100 feet. If the dip) be 15°. the true thick- 
ness will be y\ths or 400 feet, and so on. 

IY. CiJEVATur.ES op Bocks. 

A little reflexion will show that though, so far as regards 
the trifling portions of the rocks visible at the surface, we 
might regard the inclined surfaces of the strata as parts of 
straight lines, they must nevertheless be parts of large 
curves. Take, for example, the section given in fig. 19. 
At the north end of that section we observe the beds to 
plunge one after another into the earth at an angle of 35°. 
By degrees the inclination increases until it reaches 50°. 
As there is no dislocation or abrupt change of angle, but a 
gradual transition, it is evident that the beds at the north 
end cannot proceed indefinitely downward at the same 
angle which they have at the surface, but must bend round 
to accommodate themselves to the higher inclination which 
sets in southwards. By prolonging the lines of the beds 
for some way beneath the sea-level, we can show graphically 
the nature of the curve. In every instance therefore 
where, in walking over the surface, we traverse a series of 
strata which gradually, and without dislocations, increase 
or diminish in inclination, we cross part of a great curva- 
ture in the strata of the earth’s crust. 

Such foldings, however, can often be distinctly seen, 
either on some cliff or coast-line, or in the traverse of a 
piece of hilly or mountainous ground. The observer can- 
not long continue his researches in the field without dis- 
covering that the rocks of the earth’s crust have been almost 
everywhere thrown into curves, usually so broad and gentle 
as to escape observation except when specially looked for. 
The outcrop of beds at the surface is commonly the trunca- 
tion of these curves. The strata must once have risen above 
the present surface, and in many cases may be found 
descending to the surface again with a contrary dip, the 
intervening portion of the undulation having been worn 
away. 

If then the inclination of rocks is so closely connected 
with their curvature, a corresponding relation must hold 
between their strike and curvature. In fact, the prevalent 
strike of a region is determined by the direction of the axes 
of the great folds into which the rocks have been thrown. 
If the curves are gentle and inconstant there will be a cor- 
responding variation in the strike. But should the rocks 
be strongly plicated, there will necessarily be the most 
thorough coincidence between the strike and the direction 
of the plication. 

The curvature occasionally shows itself among horizontal 
or gently inclined strata in the form of an abrupt inclina- 
tion, and then an immediate resumption of the previous 
flat or sloping character. The strata are thus bent up and 
continue on the other side of the tilt at a higher level. 
Such bends are called monoclines or monodinal folds, 
because they present only one fold, or one half of a fold, 
instead of the two which we see in an arch or trough. The 
most notable instance of this structure in Britain is that 
of the Isle of Wight, of which a section is given in fig. 
20. The Cretaceous rocks on the south side of the island 
rapidly rise in inclination till they become nearly vertical. 
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The Lower Tertiary strata follow with a similar steep dip, 
but rapidly flatten down towards the north coast, Some 
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Fig. 20.— Section of the Isle of Wight— a monoclinal curve, a, Chalk; b, Wool- 
wich and Reading hells ; c, London clay; d, Bagshot series; e, Hendon series ; 
/, gr, Osborne and Bembridge series. 

remarkable cases of the same structure have been brought 
to light by Mr J. W. Powell in his survey of the Colorado 
region. 

It much more frequently happens that the strata have 
been bent into arches and troughs, so that they can be seen 
dipping under the surface on one side of the axis of a fold, 
and rising up again on the other side. Where they dip 
away from the axis of movement the structure is termed an 
anticline or anticlinal fold ; where they dip towards the 



Fig. 21.— Plan of unticllniu and synclinal folds. 


axis, it is a syncline or synclinal fold. The diagram in fig. 
21 may be taken to represent a series of strata (1-17) 
thrown into an anticline (AA') and syncline (BB'). A sec- 
tion drawn across these folds in the line CD would show 




Fig, 22,— Section of anteillnal and synclinal folds on the lino CD (fig. 21). } 

the structure given in fig. 22. Here we see that, at the 
part of the anticlinal axis (A) where the section crosses, bed 
No. 4 forms the crown of the arch, Nos. 1, 2, and 3 being 
concealed beneath it. On the east side of the axis the 
strata follow each other in regular succession as far as No. 
13, which, instead of passing here under the next in order, 
turns up with a contrary dip and forms the centre of a 
trough or syncline (B). From underneath No. 13 on the 
east side, the same beds rise to the surface which passed 
beneath it od the west side. The particular bed marked EF 
has been entirely removed by denudation from the top of 
the anticline, and is buried deep beneath the centre of the 
syncline. 

Such foldings of strata must always die out unless they 
are abruptly terminated by dislocations. In the cases given 
in fig. 21, both the arch and trough are represented as 
diminishing, the former towards the north, the latter 
towards the south. The observer in passing northwards 
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along the axis of that anticline finds himself getting into 
progressively higher strata, as the fold sinks down. On the 
other hand, in advancing southwards along the synclinal 
axis, he loses stratum after stratum and gets into lower 
portions of the series. ’When a fold diminishes in this way 
it is said to “nose out.” In fig. 21 there is obviously a 
general inclination of the beds towards the north, besides 
the outward dip from the anticline and the inward dip from 
the syncline. Hence the anticline noses out to the north 
and the syncline to the south. 

It occasionally happens that the maximum movement 
either of upheaval or subsidence lias taken place not along 
a line of axis but at some one point. Hence arise, on the 
one hand, dome-shaped elevations of strata where the dip 
is outward from a centre (quaquaversal), round which, the 
beds are disposed in successive parallel layers or rings, and, 
on the other hand, circular basin-shaped depressions, towards 
the centre of which there is a general inclination of the 
rocks. 

So great has been the compression to which rocks have 
been subjected during the process of curvature that the 
folds may often he found inverted. This has taken place 



Fig. 23.— Section of inclined axes, showing consequent inversion of strata. 


abundantly in regions of great plication. The Silurian up- 
lands of the south of Scotland, for instance, have the arches 
and troughs tilted in one direction for miles together, so that 
in one half of each of them the strata lie bottom upwards. 
It is in large mountain-chains, however, that inversion can 
be seen on the grandest scale. The Alps furnish numerous 
striking illustrations. On the north side of that chain the 
older Tertiary rocks have been so completely turned over 
for many miles that the lowest beds now form the tops of 
the hills, while the highest lie deep below them. Indivi- 
dual mountains, such as the Glarnisch, present stupendous 
examples of inversion, great groups of strata being folded 
over and over above each other as we might fold carpets. 



Fig. 24.— Curved and contorted rocks, near Old Ilead of Kinsale. (Du Noyer.) 


Where curvature has been carried so far, we may nearly 
always discover localities at which it has been so intensified 
that the strata have been corrugated and crumpled till it 
becomes almost impossible to follow out any particular bed 
through the disturbance. On a small scale instances of such 
extreme contortion may now and then be found at landslips, 
where fissile shales have been pressed forward by advancing 
heavy masses of more solid rock. But it is of course among 
the more plicated parts of mountain-chains that the struc- 
ture receives it best illustrations. Hew travellers who have 
passed the upper end of the Lake of Lucerne can have failed 
to notice the remarkable cliffs of contorted rocks near 
Fluelen. But innumerable examples of equal or even 
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superior grandeur may be observed among the more precipit- 
ous valleys of the Swiss Alps. No more impressive testi- 
mony could be given to the potency of the force by which 
mountains were upheaved. 

Y. Dislocations of Rocks. 

The movements which the crust of the earth has under- 
gone have not only folded and corrugated the rocks, hut 
have fractured them in all directions. These dislocations 
may he either simple fissures, that is, rents without any 
vertical displacement of the mass on either side, or faults, 
that is, rents where one side has been pushed up or has 
sunk down. It is not always possible in a shattered rock 
to discriminate between joints and true fissures. The joints 
indeed have sometimes served as lines along which Assuring 
has taken place. It is common to meet with traces of fric- 
tion along the walls of fissures even when no proof of actual 
vertical displacement can be gleaned. The rock is more or 
less shattered on either side, and the contiguous faces present 
numerous slickensided surfaces. Mineral deposits may also 
commonly be observed encrusting the cheeks of a fissure, 
or filling up, together with broken fragments of rock, the 
space between the two walls. 

p In a large proportion of cases, however, there lias been 
displacement as well as fracture, and the rents have become 
faults as "well as fissures, Faults on a small scale are 
sometimes sharply-defined lines, as if the rocks had been 



(Fig. 25.— Section of clean-cut fault. 


sliced through and fitted together again after being shifted 
(fig. 25). In such cases, however, the harder portions of 
the dislocated rocks will usually be found slickensided. 
More frequently some disturbance has occurred on one or 
both sides of the fault. Sometimes in a series of strata the 
beds on the side which has been pushed up are bent down 



Fig. 26.— Section of strata, bent at a line of fault. 

against the fault, while those on the opposite side are bent 
up (fig. 26). Most commonly the rocks on both sides are 
considerably broken, jumbled, and crumpled, so that the 
line of fracture is marked by a belt or wall-like mass of 
fragmentary rock. Where a dislocation has occurred 
through materials of very unequal hardness, such as solid 
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limestone bands and soft shales, or where its course lias been 
undulating, the relative shifting of the two sides has occa- 
sionally brought opposite prominences together so as to 
leave wider interspaces, as in fig, 27. The actual breadth 



of a fault may vary from a mere chink into which the point 
of a knife could hardly be inserted up to a band of broken 
rock many yards wide. But in these latter cases we inay 
usually suspect that so great a breadth of fractured materials 
has heen produced not by a single fault but by a series of 
closely adjoining and parallel faults. 

Faults are sometimes vertical, but are generally inclined. 
The largest faults, that is, those which have the greatest 



Fig, 28.— Section of a vertical ancUnclined fault. 


vertical displacement, slope at high angles, while those of 
only a few feet or yards may be inclined as low as 18° or 
20°. The inclination of a fault from the vertical is called 
its hcule. In fig. 28, for example, the fault between A and 
0 being vertical has no hade, but that between 0 and B 
hades at an angle of 70° from the vertical to the right 
hand. The amount of displacement is represented as the 
same in both instances, so that the level of the bed a is 
raised between the two faults at 0 above the uniform 
horizon which it retains beyond them. 

That faults are vertical displacements of parts of the 
earth’s crust is most clearly shown when they traverse 
stratified rocks, for the regular lines of bedding and the 
originally flat position of these rocks afford a measure of 
the disturbance. Accordingly we may consider here the 
effects of faults as they traverse (1) horizontal, (2) inclined, 
or (3) undulating strata, 

1. In the above section (fig. 28) two faults are supposed 
to traverse a set of horizontal strata, and to displace them 
in opposite directions. Hence the portion between them 
appears as if it had been pushed up, or as if the part on 
either side had slipped down. The amount of vertical dis- 
placement is measured from the end of any given stratum, 
say ci, on one side of the fault, to its corresponding end on 
the other side. Suppose, for example, that the black band 
in fig. 29 represents a known stratum such as a seam of 
eoal, which, having heen explored in underground operations, 
is known to he cub by a fault at a depth of a hundred yards 
below the surface at A, and to lie 200 yards deep on the 
other side of the fault below B. Theamount of displacement 
is the vertical distance between the two severed ends a and h. 
This is termed the throw of a fault. From these two sections 
(figs, 28 and 20) we see that the horizontal distance to which 
the two ends of a faulted stratum may be separated does not 
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depend upon the amount of throw but upon the angle of 
the hade. In the left-hand fault in fig. 28 there is no hade, 



Fig. 29,— Measurement of the throw of a fault, 
for the fault is vertical; consequently there is no lateral 
displacement. In fig. 29, however, where tlxe fault hades 
considerably, there is a lateral shift of the bed, the end a 
being 150 yards to the left of h. In this example the 
lateral shift is half as much again as the vertical. It is 
obvious that a fault of this kind must seriously affect the 
value of a coal-field; for while the coal-seam might be 
worked up to a on the one side and to 1) on the other, there 
would be a space of 150 yards of barren ground between 
these two points where the seam never could be found. The 
lower the angle of hade the greater the breadth of sucli 
barren ground. Hence the more nearly vertical the lines 
of fault, the better for the coal-fields. 

In the vast majority of cases faults hade in the direction 
of downthrow, in other words, they slope away from the 
side which lias risen. Consequently the mere inspection 
of a fault in any natural or artificial section suffices in most 
cases to show which side has been elevated. In mining 
operations the knowledge of this rule is invaluable, for it 
decides whether a coal seam, dislocated by a fault, is to be 
sought for by going up or down. In fig. 29, for example, 
a miner working from the right and meeting with the fault at 
5, would know from its hading towards him that he must 
ascend to find the coal. On the other hand were he to 
work from the left and catch the fault at ct, he would see 
that it would be necessary to descend. According to ibis 
rule a normal fault never brings one part of a bed below 
another part, so as to be capable of being pierced twice by 
the same vertical shaft. Exceptional cases, however, whore 
the hade is reversed, do occasionally appear. In fig.. 30 a 
series of strata, 1 to 11, are represented a.s folded in an 
inverted anticline, and broken through by a fault along the 
axis, tlie portion on the right side having been pushed up. 



The effect of the movement has been to make the ends of 
the beds on that sido overlie higher beds on the other side. 
A shaft would thus pierce the same stratum twice. In- 
stances of reversed faults are chiefly met with in much dis- 
turbed districts, such as mountain chains, where the rocks 
have been affected by great undulations and corrugations. 
But instances on a small scale, like that in fig. 31, may now 
and then be encountered even in lowland districts, where 
no great disturbance bus taken place. 

2. Faults traversing inclined strata usually group them." 
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selves into two series, one running in tire same general 
direction as the clip of the strata, the other approximating 



to the trend of the strike. They are accordingly classified 
as dip-faults and strike-faults. They are not always to be 
sharply marked off from each other, for the dip-faults will 
often be observed to deviate considerably from the normal 
direction of dip, and the strike-faults from the prevaleut 
strike, so that in such cases they pass into each other. 

A clip-fault produces at the surface the effect of a lateral 
shift of the strata. This effect increases in proportion as 
the angle of dip lessens. It ceases altogether when the beds 
are vertical. Fig. 32 may be taken as a plan of a dip-fault 



Fig, 32.— Plan of strata cut by a dip-fault. 

traversing a series of strata which dip northwards at 25°. 
The beds on the east side look as if they had been pushed 
horizontally southwards. That this apparent horizontal 
displacement is due really to a vertical movement, and to 
the subsequent planing down of the surface by denuding 
agents, will be clear if we consider what must be the effect 
of the vertical ascent or descent of the inclined beds on one 
side of a dislocation. Take the bed a in fig. 32, and 
suppose it to be still unbroken by the fault. It will then 
run in a straight east and west line. When the fault takes 
place, the part on the west side is pushed up, or, what 
comes to the same, that on the east side is let down. A 
horizontal plane cutting the dislocated stratum will show 
the portion on the west side lying to the north of that on 
the east side of the fracture. The effect of denudation has 
usually been practically to produce such a plane, and thus 
to exhibit an apparently lateral shift. This surface displace- 
ment has been termed the heave of a fault. Its dependence 
upon the angle of dip of the strata may be seen by a com- 
parison of figs. 33 and 34. In the former figure the 
bed a, once prolonged above the present surface (marked 
by the horizontal line), is represented as having dropped 
from db to ec, the angle of inclination being 25°. The 
heave amounts to the horizontal distance between b and e. 
But if the angle should rise to 60°, as in fig. 34, though 
the amount of throw or vertical displacement remains the 
same, we see that the heave or horizontal shift diminishes 
to about a quarter of what it is in fig. 33. This diminu- 


tion would continue with every increase of inclination in 



Fig. 33. — Section along the line of a fault in strata dipping at 25°. 


Strike -faults, where they exactly coincide with the strike, 
may sometimes remove the outcrop of some strata by never 



Fig. 34.— Section along the line of a fault in strata dipping at 00°. 

allowing them to reach the surface. Fig. 35 shows a plan 
of one of these faults (FF), having a downthrow to tlie 
north. In crossing the ground from north to south we pass 
successively over the edges of all the beds, except Nos. 3 


North 



Smith 

Fig. 35.— Plan of a strike-fault, 


and 4, which are cut out by the fault as shown in fig. 
36, which is a section drawu across the ground at a right 
angle to the strike. It seldom happens, however, that such 
strict coincidence between faults and strike continues for 



more than a short distance. The dip is apt to vary a little 
even among comparatively undisturbed strata, and every 
such variation causes the strike to undulate and thus to be 
cut more or less obliquely by the line of dislocation, which 
may nevertheless run quite straight. Moreover, any in- 
crease or d iminu tion in the throw of a strike-fault will of 
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course have the effect of bringing the dislocated ends of the 
beds against the line of dislocation. In fig. 37, for in- 



Fig. 37.— Plan of strata traversed by a diminishing strike-fault. 


stance, which represents in plan another strike-fault, we see 
that the amount of throw is diminishing towards the left so 
as to allow lower beds to successively appear, until, at the 
extreme left side of the ground, the fault merely brings one 
part of the same bed (No. 5) against another part. 

3. Their effects become more complicated where faults 
traverse undulating and contorted strata. Sometimes we can 
distinctly trace an undulation as the result of a fault. In 
the flat limestone beds shown in fig. 38, for example, 



Fig. 38.— Curving of strata on one side of a fault. 

there can be no doubt that the gentle depression from d to 
c would not have taken place but for the existence of the 
fault ab. But in all countries where the rocks have been 
thrown into folds and corrugations these structures are tra- 
versed by faults. It then often happens that the same 
fault appears to he alternately a downthrow on opposite 
sides. Let us suppose a series of gently rolling strata to 
be cut by a transverse fault as in the diagram in fig. 39. 



At each of the two ridges on the near side of the fault 
the effect is an upthrow, while in the intervening valley it 
is a downthrow. On the opposite side of the fault each of 
these effects is reversed. It rarely happens, however, that 
a fault makes any such visible crack at the surface. The 
rocks have all been worn down so much that it is usually 
only by careful examination of their dip that the existence 
of faults can be determined. 

The influence of faults upon curvatures may be illustrated 
by a plan and sections of a dislocated anticline and syncline, 
which will also show clearly how the apparently lateral dis- 
placement of outcrop produced by dip-faults is due to 
vertical movement. Fig. 40 represents a plan of -strata 
thrown into an anticlinal fold AA and a synclinal fold SS, 
and traversed by a fault FF, which is au upthrow to the 


left hand. We have seen that a dip-fault always shifts the 
outcrop to the dip on the upthrow side, and this will be 



Fig. 40. — An anticline (A) and syncline (S), dislocated by a fault. 

observed to be the case here. Beginning at the upper side 
of the diagram, which may be called north, we notice that 
the bed act, dipping towards the lower side or south at 60°, 
is truncated by the fault at u, and that the portion on the 
upthrow side is shifted forwards or southward. Crossing 
the syncline we meet with the same bed, and as the upthrow 
of the fault still continues on the same side we must go 
some way southwards on the downthrow side before we 
meet with its continuation. On the southern slope of the 
anticline the same bed once more appears, and again is 



Fig. 41.— Suction along the upcast sido of the fault in fig. 40. 
shifted forwards as before. A section along the left or 
upcast side (uu) of the fault would give the structure re- 
presented in fig. 41 ; while one along the downcast side 



Fig. 42. — Section along the downcast side of same fault. 

(dd) would be as in fig. 42. These two sections clearly 
prove that the shifting of the outcrops at the surface can 



Fig. 43.— Flan of single fault. 

be simply explained by a mere vertical movement. They 
also show that faults which cross anticlinal and synclinal 
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folds narrow the anticlines but widen the synclines on the 
downthrow side, while they widen the anticlines and 
narrow the synclines on the upthrow side. 

Dislocation may take place either by a single fault or as the 
combined effects of two or more. Where there is only one 
fault, as in fig. 43, one of its sides may be pushed up or let 
down, or there may be a simultaneous opposite movement on 
either side. In such cases, there must be a gradual dying 
out of the dislocation towards either end; and there will usu- 
ally be one or more points where the displacement has reached 
a maximum. Sometimes, as shown in fig. 44, a fault with 
a considerable maximum throw (35 feet, yards, or fathoms, 
in the drawing) splits into minor faults at the terminations. 
Examples of this kind occur not infrequently in coal-work- 



Fig. 44.— Plan of a fault splitting into minor faults. 

ings. In other cases the offshoots take place along the 
line of the main fissure (fig. 45). Exceedingly complicated 



Fig. 45.— Plan of main fault, with branches. 


examples occur in some coal-fields, where the connected 
faults become so numerous that no one of them deserves 
to be called the main or leading dislocation. 

The subsidence or elevation of a large mass or block of 
rock has more usually taken place by a combination of 
faults. If we suppose two fissures to meet at a point, as 
at b in fig. 46, and to die out respectively at a and c, the 



intervening triangular mass ed may be moved upwards or 
downwards, or it may remain stationary while the surround- 


ing ground is displaced. The maximum displacement in 
such an instance would be sought for towards b ; in the 
direction e there would be no displacement at all. 

It often happens that, by a succession of parallel and 
adjoining faults, a series of strata is so dislocated that a 
given stratum which may be near the surface on one side is 
carried down by a series of steps to some distance below. 
Excellent examples of these step-faults (fig. 47) are to be 



Fig. 47. — Section of strata cut by step-faults. 

seen in the coal-fields on both sides of the upper part of the 
estuary of the Forth. Instead, however, of having the 
same downthrow, parallel faults frequently show a move- 
ment in opposite directions. If the mass of rock between 
them has subsided relatively to the surrounding ground, 
they are trough-faults (fig. 48). They enclose wedge-shaped 
masses, of which the apices, formed by the junction of two 



faults, point downwards. In the accompanying section 
(fig. 49) of a portion of the thick coal of South Stafford- 
shire, drawn to scale by Mr J ohnson of Dudley ( Records 
of Geol Survey, vol. i. part 2, p. 313), the commencement 
of a trough-fault is shown in the centre of the figure. 

The late Mr Jukes carefully described this interesting section, and 
showed that the coal must once have been more arched than now, 
and that on the cessation of the elevatory process the fractured 
pieces adjusted themselves to their new position by means of disloca- 
tions. The mass of higher beds (A) driven as a wedge into the coal, 
has hindered the bed from regaining its horizontality, and at the 
same time has caused the adjacent parts of the coal (BB) to be so 
crushed by the enormous pressure as to have been reduced to “ a 
paste of coal dust and very small coal ” ( Memoir on South Stafford- 
shire Coal-field , 2ded., p. 194). 

It will be observed that the hade of the faults is towards 



Fig. 49.— Section of a faulted part of the thick coal of South Staffordshire. 


the downthrow side, and that the wedged-shaped masses 
with broad bottoms have risen, while those with narrow 
bottoms and broad tops have sunk. 

It has been already {ante, p. 261) pointed out that faults 
are traceable to the effects of elevation. The general hade 
or inclination of faults towards the side of downthrow was 
satisfactorily explaiued by the late Mr Jukes in the last 
edition of the present work, 


“ Suppose,” he says, “ that in diagram fig. 50 we have a portion 
of the earth’s crust, of which AB is the surface, and CD a plane 
acted on by some widespread force of expansion tending to bulge 
upwards the part ABCI). If then a fracture takes place along tlie 
line EB, it is obvious that the expanding force will, on the side of 
AC, have the widest base CP to act upon, while it will have a pro* 
portionately less mass to move in the part AEOP, which grows 
gradually smaller towards the surface, than ou the other side of the 
fault, where, with the smaller base PD, the mass BDBE continually 
grows larger towards the surface. The mass G will consequently be 
X, — 39 
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luucli more easily raised into the position AeC f, than the mass H 
into the position D/'Be', the elevation of which. could hardly take 



c “ F T) 

Fig. 50. 


place without leaving a great open gap along the line of fault 
between PE anti f'd, and, moreover, without leaving the projecting 
piece d overhanging without any support. 

‘ ‘ This is yet more clearly perceptible if we suppose two such 
fissures, as in fig. 51, inclining towards each other, since, if we sup- 



ose the included piece I to be elevated into the position indicated 
y the dotted lines, it becomes utterly unsupported unless we sup- 
pose huge dykes or ejections of igneous roclc to issue out along each 
fault. But this would remove the case from the class of fractures 
we are at present considering.” 

Trougli-faults offer at first some difficulty. In fig. 48, 
for example, it is evident that in both the wedge-shaped 
masses (A and B) there has been subsidence. The becl X 
is cut by four faults. In the space B two of these faults 
hade towards each other, and as they have the same amount 
of throw the level of the bed remains unchanged on either 
side. In the other trough, however, the fault a has a throw 
twice as much as that of b which it completely cuts off. 
The two faults d and /neutralize each other, and are con- 
nected with a vertical fissure without any throw. The fault 
a however descends with its persistent hade and dislocates 
the bed Z and the other strata below. Mr Jukes proposed 
the following satisfactory explanation of this kind of struc- 
ture. 

“ Suppose the bods AA , BB, &c., (fig. 52) to have been formerly 
in a state of tension, arising from the bulging tendency of ah 



internal force, and ono fissure, FE, to havo been formed below, 
which on its course to the surface splits into two, ED and EC. 
If the olevatory force were then continued, the wedgo-liko piece 
of rock IV between thoso two fissures, being unsupported, as tho 
rocks on each side separated, would settle down into the gnp ns 
in fig. 53. If the elevatory action wero greater near tho fissure than 
farther from it, tho single fissure below would havo a tendency to 
gapo upwards, and swallow down tho wodge, so that eventually this 
might settle down, and become fixed at a point much below its 
previous relative position. Considerable friction and destruction 
of the rocks, so as to cut off the corner ffh (fig. 53) on either side, 
would probably Lake place along the sides of the fissures, and thus 
widen the gap, and allow the wedge-shaped piece W to settle down 
still further. 


I O G Y [iV. STRUCTURAL. 

“ When the forces of elevation were withdrawn, the rocks would 
doubtless have a tendency to settle down again, but these newly- 



included wedge-shaped, and other masses, would no longer fit into 
the old spaces, so that great compression and great lettered pressure 
might then take place.” 

In fig. 49 an excellent illustration is afforded of bow an 
arcbedmass of strata has been faulted, and bow trough-faults 
have been formed. 

VT.— Cleavage. 

There is yet another system of divisional planes, termed 
cleavage , by which rocks are sometimes traversed. When 
this structure is well developed it divides a rock into 
parallel laminae, which run at a high angle quite independ- 
ently of stratification or any other divisional planes. It is 
most perfect in proportion to the fineness of grain of the 
material in which it occurs. Hence fine argillaceous rocks 
show it admirably. An ordinary roofing slate ' may be 
taken as au illustration of a cleaved rock; its opposite 
surfaces are cleavage-planes , while the opposite faces of a 
slab of shale would be stratification-plaues. Though most 
perfectly exhibited by clay-slate, cleavage occurs in other 
rocks, even in old lavas and tuffs, limestones, and sandstones 
or greywackes ; but as the texture increases in coarseness 
the cleavage lines become more undecided and further apart. 
The structure may be observed to vary in distinctness in 
the same face of rock, being well-defined among bands of 
slate, but becoming faint or even disappearing in intercalated 
beds of sandstone or grit. 



Pig. fi'L—Sketeh (by tho Info Mr Du Moyer) of a block of variegated slate from 
Devil’s Glen, county Wink low. The crumpled hands mark tho bedding, and ( ho 
tine perpendicular stria; in front are the cleavage planes; tho lino lines on tho 
darkened side merely represent shadow, and must not be taken for pianos of 
division in the rock. It will bo observed that the cleavage planes do not pass 
■ through the white hands. 

The direction of cleavage usually remains persistent over 
considerable regions, and, as was shown by Sedgwick, corns- 
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sponils on the whole with, the strike of the xocks. It is, 
however, independent of bedding. Among curved rocks the 
cleavage planes may be seen tiaversing the contortions 
without sensible deflexion fLom their normal direction, 
parallelism, and high angle. Mr Jukes pointed out that 
over the whole of the south of Ireland the trend of the 
cleavage seldom departs 10° from the normal direction 
E. 25° N , no matter what may be the differences in character 
and age of the locks which it ciosses. Some of the more 
obvious characters of cleavage are shown m fig. 54, which 
represents a block of cleaved variegated slate about 18 inches 
in height. The left side of the block which is in shadow is 
formed by a smooth cleavage plane, and the whole block might 
be split into lammse parallel to that plane as shown by the 
cleavage lines m front. The lines of stratification are 
marked by the white and dark contorted bands, the axes 
of which evidently correspond nearly with the direction of 
the cleavage These bands are commonly marked m nature 
by zones of different colour, and sometimes of texture. In 
the present instance the while bands are rnoie sandy than 
the lest of the mass, and the cleavage-planes only partially 
enter them. This specimen is further interesting as it 
bears witness by its puckered bedding to the great lateral 
pressuie in vntuo of which, as we have already seen (ante, 
p 2G1), the cleavage structure has been produced. 

VII Igneous Rocks as Part op the Structure 
op the Earth’s Crust. 

In this section we shall consider the part taken by igneous 
rocks in the architecture of the earth’s crust. Their litho- 
logical differences having already been described in part 
ii., it is their larger features in the field that now require 
attention, — features which m some cases can he well illus- 
trated by refeience to the action of modem volcanoes, and 
in other cases bung before us parts of the economy of vol- 
canoes which can never be reached in any recent cone. A 
study of the igneous rocks of former ages thus serves to 
augment our knowledge of volcanic action. 

At the outset an obvious distinction must be drawn 
between those igneous masses which reached the surface and 
consolidated there, like modem lava streams or showers of 
ashes, and those which we must believe never found their 
way to the surface but consolidated at a greater or less 
depth beneath it. There must be the same division to be 
drawn in the case of every active volcano of the present day. 
But we can examine only the materials which reach the sur- 
face, and we can but speculate as to the nature and arrange- 
ment of what still lies underneath. In the revolutions to 
which the crust of the earth has been subjected, however, 
the subterranean continuations of volcanic sheets have often 
been laid bare, and not only so, but sections have been 
opened into the very heart of masses which, though molten 
and eruptive, seem never to have been directly connected 
with actual volcanic outbursts. All those subterranean 
intruded masses, which are now revealed at the surface only 
after the removal of the depth of rock which once covered 
them, may be grouped together into one division under the 
names plutonic, intrusive , or subsequent. On the other 
hand, all those which came up to the surface as ordinary 
volcanic rocks, whether molten or fragmental, and were 
consequently contemporaneously iaterstratified with the 
formations which happened to be in progress on the surface 
at the time, may be classed iu a second group under the 
names volcanic, interbeclded, or contemporaneous. 

It is obvious of course that these are only relative terms. 
Every truly volcanic mass which, by being poured out as 
a lava-stream at the surface, came to be regularly inter- 
stratified with contemporaneous accumulations, must have 
been directly connected below with molten matter which 
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did not reach the surface. One part of the total mass 
therefore would be included m the second group, while 
another portion, if ever exposed by geological revolutions, 
would be classed with the first group. Seldom, howevei, 
cau the same masses which flowed out at the surface be 
tiaced directly to their original underground prolonga- 
tions. It is evident that an intrusive lock, though 
necessarily subsequent m age to the rocks tin ough which it 
has been thrust, need not be long subsequent Its lelative 
date can only be certainly affirmed with leference to the 
rocks through which it has broken. It may be older than 
other rocks through which it has not been intruded but 
which lie almost immediately above it. The probable 
geological date of its eruption must be decided by the evi- 
dence to be obtained from the grouping of the rocks all 
around. Its intrusive character can only certainly deter- 
mine the limit of its antiquity. We know that it must be 
younger than the rocks it has invaded , how much younger 
must be otherwise determined On the other hand, an m- 
terbedded or contemporaneous igneous rock has its date 
precisely fixed by the geological horizon on which it lies 
A lava-bed or tuff intercalated among strata containing 
Sphenopteris affims, Lepidodendron veltheimianum, Leper- 
ditia, and other associated fossils, would unequivocally 
prove the existence of volcanic action at the suiface during 
the Lower Carboniferous peiiod, and at that particular part 
of the period represented by the horizon occupied by the 
volcanic bed. An mterbeddedand anintrusive mass found on 
the same platform of strata would not necessarily be coeval. 
On the contrary, the latter, if clearly intruded along the 
horizon of the former, would necessarily be posterior in date 
It will be understood then that the two groups have their 
respective limits determined solely by their relations to the 
rocks among which they may happen to lie. 

The value of this classification for geological purposes is 
great. It enables the geologist to place and consider by 
themselves the granites, quartz-porphyries, and other crys- 
talline masses which, though lying sometimes peihaps at 
the roots of ancient volcanoes, and therefore intimately con- 
nected with volcanic action, yet owe their special characteis 
to their having consolidated under piessure at some depth 
within the earth’s crust; while he arranges m another 
series the lavas and tuffs which, thrown out to the surface, 
bear the closest resemblance to the ejected materials from 
modem volcanoes. He is thus presented with the records 
of hypogene igneous action in the one group, and with 
those of superficial volcanic action in the other He is 
furnished with a method of chronologically arranging the 
volcanic phenomena of past ages, and is thereby enabled to 
collect materials for a history of volcanic action over the globe 
In adopting this classification for unravelling the geologi 
cal structure of a region where igneous rocks abound, the 
geologist will encounter instances where it may be difficult 
or impossible to decide in which group a particular mass of 
rock must be placed. He will bear in mind, however, that 
after all, such schemes of classification are proposed only 
for convenience in systematic work, and that there are no 
corresponding hard and fast lines in nature. He will recog- 
nize that all crystalline or glassy igneous rocks, whether the 
portion visible be interbedded or intrusive, must be intru- 
sive at a greater or less depth from the surface Every 
contemporaneous sheet has proceeded from some internal 
pipe or mass, so that though interbedded and contemporane- 
ous with the strata at the top, it is intrusive in relation to 
the strata below. But we cannot always assert that an 
intrusive mass must have been connected with an outflowing 
interbedded sheet above. 

Section I. — Plutonic , Intrusive , or Subsequent Igneous Rocks, 
Under this section we have to consider the part played 
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by igneous rocks which, either possessing a crystalline 
(sometimes glassy or felsitic) structure have been in- 
jected in a fluid or at least viscous condition into other 
locks, or having been blown, into fragments have consoli- 
dated in volcanic pipes. After some practice in the field 
the geologist learns to recognize these rocks, and to distin- 
guish them from the similar masses which must be placed 
m the contemporaneous series. As a rule their crystalline 
texture is coarser than in that series, only in a few raie 1 
cases does a cellular or amygdaloidal character appear, and 
the fragmental accompaniments so characteristic of the con- 
temporaneous sheet are only found m the actual vents of 
eruption. Granite, syenite, felsite, dionte, basalt, and 
agglomerate occur in this form. 

The general law which has governed the intrusion of 
igneous rock within the earth’s crust may be thus stated . 
every fluid mass impelled upwards by pressure from below, 
or by the expansion of its own imprisoned vapour, has 
sought egress along the line of least resistance What that 
lme was to be has depended in each case upon the stiucture 
of the terrestrial crust and the energy of eruption 
In many instances it has been determined by an already 
existent dislocation, in others by the planes of stratification, 
or by the surface of junction of two unconformable foima- 
tions, or by irregular cracks and rents, or by other more 
complex lines of weakness Sometimes the intruded mass 
has actually fused and obliterated some of the rock which 
it has invaded, incorporating this portion into its own 
substance The shape of the channel of escape has neces- 
sarily determined the form of the intrusive rock, as the 
mould regulates the form assumed by a mass of cast-iron 
This offers a very convenient means of classifying the 
intrusive rocks. According to the shape of the mould m 
which they have solidified, they may be arranged as — (1) 
amorphous masses, (2) sheets, (3) veins and dykes, and 
(4) necks. 

I. Amorphous Masses. — These consist chiefly of crys- 
talline coarse -textured rocks Granite and syenite aio 
the most conspicuous, but there are to be included also 
various quartz-porphyries, felsites, diontes, &c Where 
rocks occur in this form which also are found in sheets 
and dykes as well as contemporaneous beds, it is com- 
monly observed that they are more coarsely crystalline 
in the form of amorphous masses than in any other. 
JDolerifcic rocks afford many examples of this characteristic 

Granitic Bosses — It was once a firmly-held tenet that 
granite is the oldest of rocks, the foundation on which all 
other rocks have been laid down. This idea no doubt 
originated in the fact that granite is found rising fiom 
beneath gneiss, schist, and other crystalline masses which 
m their turn underlie very old stratified formations. The 
intrusive character of granite, shown by its numerous rami 
fying veins, proved it to be later than at least those rocks 
which it had invaded. Nevertheless tbo composition and 
structure of gneiss and mica-sclnst were believed to be best 
explained by supposing these rocks to have been derived 
from the waste of granite, and thus, though the existing 
intrusive granite had to be recognized as posterior in date, 
it was regarded as only a subsequent protrusion of the 
vast underlying granitic crust. In this way the idea 
of the primeval or fundamental nature of granite held its 
ground. 

From what lias already (ante, p. 258) been said regard- 
ing the fusion and consolidation of rocks, and the evidence 
supplied on this subject by granite itself, it will readily be 
understood that the first or original crust could hardly have 
been one of granite. That rock, so far as can be made out 
by careful microscopic examination, appoars to have always 
consolidated under considerable pressure, and m the pre- 
sence of superheated water and even of liquid carbonic 
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acid— -conditions which probably never obtained at the 
earth’s immediate surface The original crust may have 
been of a glassy character like some of the vitreous lavas ; 
but whatever it was, no trace of it has ever been or is ever 
likely to be found. 

The presence of granite at the existing surface must in all 
cases be due to the removal by denudation of the masses 
of lock under v Inch it originally consolidated The fact 
that, wherever extensive denudation of an ancient series of 
crystalline rocks has taken place, a subjacent granite nucleus 
is apt to appear does not prove that rock to be of a prim 
eval origin. It shows, however, that the lowei . portions of 
crystalline rocks very generally assume a granitic type, and 
it suggests that if at any part of the eaith we could 
boie deep enough into the crust we should probably come 
to a granitic layer. That this layer, even if general 
lound the globe, is not always of the highest geological 
antiquity is abundantly clear fiom the fact that in many 
cases it can be proved to be of later elate than fossiliferous 
formations the geological position of which is known ; that 
is, the granitic layer has invaded these formations, lising 
up through them, and probably melting down portions of 
them m its progress. This is true not only of ancient 
Palaeozoic but of other stratified rocks of various much 
more recent ages. So that we must conclude that granite 
does not belong exclusively to the earliest nor to any one geo- 
logical period, but rathei that it has been formed at various 
epochs, and may even, be forming now, wherever the con- 
ditions reqtiued for its production have existed. As a 
matter of fact giamte occurs much more frequently in 
association with older and therefore lowei than with newer 
and higher rocks But a little reflexion shows us that this 
must be the case. Granite having a deep-seated origin 
must rise through the lower and more ancient masses before 
it can reach the overlying more recent formations. But 
many protrusions of granite would doubtless never ascend 
beyond the lower rocks. Subsequent denudation would be 
needed to reveal these protrusions, and this very process 
would remove the later formations and at the same time 
any portions of the granite which might have reached 
tliem. 

Granite frequently occurs m the central parts of moun- 
tain chains ; sometimes it foims there a kind of core round 
winch the various gneisses, schists, and other ciystallmo 
rocks are arranged with moie or loss irregulanty More 
fiequently it appears in. huge eruptive bosses which traverse 
indifferently the rocks on the line of which they rise. 
Sometimes it even overlies the schistoso and otliei locks, 
as m the Piz de Graves in the upper Engadme, whore a 
wall-like mass of granite, with syenite, dionte, and altered 
rocks, may be seen resting upon schists. In the Alps and 
other mountain ranges it is found likewise in large bed-like 
masses which run in the samo general direction as the rocks 
with which they are associated. 

Many of the most characteristic features of granitic bosses 
can be admirably studied where the rock has risen through 
i contorted sedimentary formations, which form undulating 
or hilly ground rather than mountains The granite of the 
south-east and east of Ii eland, the south of Scotland, and 
the south-west of England may be taken as illustrative 
examples. 

Iu the south-east of Trelaud a mass of granite TO miles 
in length and from T to 17 in width stretches from north- 
east to southwest, nearly along the slake of the Lower 
Siluriau rocks. These strata, however, have not been 
upraised by it in such a way as to expose their lowest beds 
dipping away from the granite. On tlio contrary, they 
seem to have been contorted prior to tho appearance of that 
rock ; at least they often dip towards it, or lie horizontally 
or undulate upon it, apparently without any reference to 


GEOLOGY 



PLUTONIC IGNEOUS POCKS.] GEOLOGY 309 


movements winch, it could liave produced As Mr Jukes 
has shown, the Silurian strata are underlaid by a vast mass 
of Cambrian rocks, all of which must have been invaded by 
the granite before it could have reached its present horizon 
He mfeis that the granite must have slowly and irregularly 
eaten its way upward thiough the Silurian locks, absorbing 
much of them into its own mass as it rose For a mile or 
more the stratified beds next the granite have been altered 
into mica-schist, and are pierced by numerous veins from 
the invading rock. Within the margin of the granitic 
mass belts or rounded irregular patches of schist are 
enclosed; but in the central tracts where the granite is 
widest, and where therefore we may suppose the deepest 
parts of the mass have been laid bare, no such included 
patches of altered rock occur From the manner in which 
the schistose belt is disposed round the granite, it is evident 
that the upper surface of the latter rock where it extends 
beneath the schists must be veiy uneven. Doubtless it 
rises in some places much nearer to the present surface of 
the ground than at others, and sends out veins and strings 
which do not appear above ground. If, as Mr Jukes sup- 
poses, a thousand feet of the schists could be restoied at 
some parts of the granite belt, no doubt the belt would 
there be entirely buried , or if, on the other hand, the same 
thickness of rock could be shipped off some parts of the 
band of schist, the solid granite underneath would be laid 
bare The extent of granite suiface exposed must thus be 
largely determined by the amount of denudation, and by 
the angle at which the upper surface of the granite is 
inclined beneath the schists. Where the inclination is 
high, prolonged denudation will evidently do comparatively 
little in widening the belt But where the slope is gentle, 
and especially where the surface undulates, the removal for 
some distance of a comparatively slight thickness of rock 
may uncover a large breadth of underlying granite. 1 

Recent observations by Professor Hull and Mr Traill of 
the Geological Survey have shown that in the Mouine 
Mountains a mass of granite has in some paits risen up 
through highly inclined Silurian rocks, which consequently 
seem to be standing almost upright upon an undeilying 
boss of granite. The strata are shaiply truncated by the 
crystalline mass, and are indurated but not otherwise 
altered The intrusive nature of the granite is well shown 
by the way in which numerous dykes of dark melaphyre 
are cut off when they reach that lock 2 

In the Lower Silurian tract of the south of Scotland 
several large intrusive bosses of granite occur. The strata 
do not dip away from them on all sides, but with trifling 
exceptions maintain their normal 3ST.E and S W. strike up 
to the granite on one side, and resume it again on the 
other The granite indeed occupies the place of so much 
Silurian grey wacke and shale There is usually a metamor- 
phosed belt of variable width in which, as they approach 
the granite, the stratified rocks assume a schistose or 
gneissoid character. Numerous small, dark, often angular 
patches or fragments of mica-schist may be observed along 
the marginal parts of the granite. Similar features are 
presented by the granite bosses of Devon and Cornwall 
which have risen through Devonian strata. 

The manner m which some bosses of granite penetrate 
the rocks among which they occur strongly reminds one 
of the structure of volcanic necks or pipes The granite is 
found as a circular or elliptical mass which seems to 
descend vertically through the surrounding rocks without 
seriously altering or disturbing them, as if a tnbe-sliaped 
opening had been blown out of the crust of the earth up 
which the granite had risen Several of the granite masses 
of the so uth of Scotland exhibit this character very strik- 

1 See Jukes’s Manual of Geoloc/y, 3d ed , p. 243 

3 Horizontal Section Ho 22. Geol, Surv. Ireland. 


ingly. That granite and granitoid rocks have actually been 
associated with volcanic action is shown by the way in 
which they occur m connexion with the Tertiary volcanic 
rocks of Skye, Mull, and other islands in the Inner Hebrides. 
As Mr Jukes suggested many years ago, granite or granitoid 
masses may lie at the roots of volcanoes, and may be the 
source whence the more silicated lavas, such as trachyte and 
liparite, proceed 3 

That some granite, however, is of metamorphic origin, 
that is to say, has been produced by the gradual softening 
and recrystallization of other rocks at some depth within 
the crust of the earth, seems to be now satisfactorily estab- 
lished Such granite may be looked upon as the extreme 
of metamorphism, the various schists and gneisses being less 
advanced stages of the process Provided the chemical 
composition of the altered rock be the same as that of 
granite, it is not necessaiy that the granite resulting from 
its alteration should be supposed to differ in any noteworthy 
particular from ordinary intrusive or igneous granite. The 
members of the Geological Survey of Ii eland have indeed 
distinguished two granites in Galway, one of which they 
regard as metamorphic, the other as igneous. The former 
is characterized by the occurrence of two felspars (orthoclase 
and oligoclase) ; the latter contains only one (orthoclase). 
More recently, however, m the east of the country they 
have separated two groups of granites, of which the intru- 
sive masses are composed of dark-coloured quartz, ortho- 
clase, albite, and black mica (Mourne Mountains), while the 
metamorphic variety is formed of grey felspar, quartz, and 
black mica. The mmeralogical composition of granite 
formed by the metamorphism of other and specially sedi- 
mentary rocks must necessarily vary with that of the masses 
out of which it has arisen. In some cases there is a regular 
gradation from true granite outward into the schistose and 
gneissose masses. But this passage need not always occur, 
for if the granite was subject to unequal pressure (which it 
assuredly would in most cases be) it would in its soft, pasty 
condition undoubtedly be squeezed into any rents made m 
the surrounding rocks, and would thus imitate exactly a 
truly igneous mass, which in actual fact it would then be. 
When a mass of granite rises through unaltered or only 
locally altered strata, it may fairly be assumed to be 
igneous and intrusive. When, on the other hand, it 
is intimately associated with extensive masses of schist 
and gneiss, many of which can only be distinguished 
from it by their foliated stiucture, its metamorphic origin 
may at least be strongly suspected. Fundamentally, indeed, 
igneous and metamorphic granite seem to be due only to 
different modifications of the same subterranean processes 
A mass of originally sedimentary rocks may be depressed 
to a depth of several thousand feet within the earth’s crust, 
subjected there to vast pressure and considerable heat in 
presence of interstitial water or steam, and may thus be 
metamorphosed into crystalline schists. A portion of this 
mass, undergoing extieme alteration, may so completely lose 
all trace of its original fissile structure as to become 
amorphous crystalline granite, some of which may even be 
thrust as veins into the less highly changed parts above and 
around. One stage further would bring before us a con- 
nexion opened between the surface and such a deep-seated 
granitic mass, and the consequent ascent and outburst of 
acid lavas and their fragmental accompaniments. 

Amorphous Masses of Diorite. Ac . — On a smaller scale 
usually than granite, other crystalline rocks assume the 
condition of amorphous bosses. Syenite, diorite, quartz- 
porphyry, and members of the basalt family have often 
been erupted in irregular masses, partly along fissures, 
partly along the bedding, but of ten involving and appar- 

3 Manual of Geology, 2d ed., p. 93; Geikie, Trans. Geol Soc. 
JSdin , ii. 301; Judd, Quart, Journ, Geol, Soc , xxx. 220. 
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ently melting up portions of the rocks through which they 
have made their way. Such bosses have frequently tortu- 
ous boundary-lines, since they send out veins into or cut 
capriciously across the surrounding rocks. In Wales, as 
shown by the maps and sections of the Geological Survey, 
the Lower Silurian formations are pierced by huge bosses 
of different crystalline rocks, mostly included under the 
old term “ greenstone,” which, after running for some way 
with the strike of the strata, turn round and break across 
it, or branch and traverse a considerble thickness of strati- 
fied rock. In central Scotland numerous masses of dolerite 
and quartziferous diabase have been intruded among the 
Lower Carboniferous formations. One horizon on which 
they are particularly abundant lies about the base of the 
Carboniferous Limestone series. Along that horizon they 
rise to the surface for many miles, sometimes ^ ascending or 
descending in geological position, and breaking here and 
there abruptly across the strata. There can be little doubt 
that they have actually melted down some parts of the 
stratified rocks, particularly the limestone. Considerable 
petrographical differences occur among them which may 
perhaps be in some measure due to the incorporation of 
such extraneous material into their mass. Gaps occur 
where these intrusive rocks do not rise to the surface, but 
as they resume their position again nob far off, it may he 
presumed that they are really connected under these blank 
intervals. 

The amount and nature of the alteration produced on 
contiguous rocks by the invasion of an intrusive boss 
vary necessarily with the character and bulk of the igneous 
mass, as well as with the susceptibility of the surrounding 
rock to metamorphism. Induration is generally traceable ; 
shales are hardened into porcelain, jasper, Lydian -stone, or 
some other flinty argillaceous rock. Sandstones are con- 
verted into a kind of lustrous quartz-rock. Limestones are 
made to assume a granular or crystalline texture, passing 
into marble or sometimes into dolomite. Under favour- 
able conditions crystals of garnet, analcime, pyrite, and 
other minerals are developed in the surrounding altered 
rock. 

There can be little doubt that, though the' portions of 
these rocks now visible consolidated under a greater or less 
depth of overlying rock, they must in many cases have been 
directly connected with superficial volcanic action. Some 
of them may have been underground ramifications of the 
ascending molten rock which poured forth at the surface iu 
streams of lava. Others may mark the position of intruded 
masses which were arrested in their ascent in the unsuccess- 
ful attempt to open a new volcanic vent. 

II. Sheets. — These are masses of crystalline rock which 
have been intruded as sheets between other rocks, and now 
appear as more or less regularly defined beds. In almost all 
cases it will be found that these intrusions have taken place 
between the planes of stratification. The ascending mass of 
molten matter, after breaking across the rocks, or rather 
after ascending through fissures either previously formed 
or opened at the time of the outburst, has at last found its 
path of least resistance to lie along the bedding planes of 
the strata. Accordingly it has thrust itself between the 
beds, raising up the overlying mass and solidifying as a 
nearly or exactly parallel cake or bed. 

It is evident that one of these intercalated intrusive 
sheets of igneous rock must present such points of resem- 
blance to a truly contemporaneous bed of lava as to make it 
occasionally a somewhat difficult matter to determine its 
true character, more especially when, owing to extensive 
denudation, only a small portion of the rock can now be 
seen. The following characters mark intrusive sheets, 
though they must not be supposed to be all present in every 
case. (1.) They do not rigidly conform to the bedding, but 
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sometimes break across it and run along oil another plat- 
form. (3.) They catch up and involve portions of the sur- 
rounding strata. (3.) They are commonly most close-grained 
at their upper and under surfaces, and most coarsely crystal- 
line in the central portions. (4.) They are very rarely 
cellular or amygdaloidal. (5.) The rocks both above and 
below them are usually hardened and otherwise more or 
less altered. 

Many of the older volcanic rocks occur in this form, 
as f el stone, quartz-porphyry, diorite, melaphyre, diabase, 
dolerite, basalt, and others. The remarks above made 
regarding the connexion of intrusive bosses with volcanic 
action may be repeated with even greater definiteness here. 
Intrusive sheets abound in old volcanic districts intimately 
associated with dykes and surface outflows, and thus bring- 
ing before our eyes traces of the underground mechanism 
of the volcanoes. 

The same kinds of alteration may he observed along the 
line of junction of intrusive sheets with the adjacent rocks 
as in the case of amorphous masses ; but as the boundary 
lines are often very sharply defined they present the process 
of alteration in a more generally accessible and interesting 
form. Sandstone, for example, besides being indurated 
and acquiring the distinct lustre of quartzite, may occasion- 
ally be seen to possess a distinctly prismatic structure — the 
prisms or columns diverging at right angles to the line of 
junction with the igneous rock. Even microscopic black 
microlites, like those which occur in basalt-rocks, have been 
detected in altered sandstone, in the minute fissures of which 
they may be supposed to have been sublimed from the 
molten injected mass. Argillaceous rocks are commonly 
converted into hard flinty textures to which the names of 
flintj'-slate, Lydian-stone, jasper, and porcellanite have been 
applied. Coal-seams when invaded by intruded sheets of 
igneous matter assume different aspects according to the 
thickness and nature of the invading sheet, the depth of 
the coal-seam, and probably to other less easily recognizable 
causes. In some cases the coal has been fused and has 
acquired a blistered or vesicular texture, the gas cavities 
being either empty or filled with mineral matter such as 
calcite. In other cases it has nearly disappeared, the re- 
maining portion being a black soot or ash. In others it 
has become hard and brittle, and has been converted into a 
kind of anthracite or “ blind-coal,” owing to the loss of its 
more volatile portions. In the Ayrshire coal-fields the coal 
seams have sometimes become beautifully columnar owing 
to the intrusion of a sheet of basalt along them. The 
hexagonal and pentagonal columns diverge like rows of 
stout pencils from the surfaces of the basalt. In one coal- 
field of that county a seam of coal has been converted into 
graphite. The accompanying section (fig. 55) by the late 



Put. 35.— Sheets anil strings of intrusive rock in tlio Ton-yard Coal, 
South Staffordshire. 


Mr Jukes represents one of the numerous sheets of ct white 
rock ” intruded into the South Staffordshire coal-field. The 
horizontal distance shown in this section is more than 100 
yards. The coal (l>) resting on sandstone (r) is traversed 
by irregular strings and sheets (a) of what the miners term 
“ white-rock,” which proceed from the largo basalt masses 
of the district. The coal has thero become dull and anthra- 
citic, and is not worth being extracted. 

When a coal-field is much invaded by igneous rocks the 
seams of coal are usually found to have suffered more than 
the other strata, not merely because tlioy are specially liable 
to alteration from the proximity of heated surfaces, but 
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because they have presented lines of more easy escape for I detected in different poll 1011 s of tlie same intrusive sheet. 


the igneous matter pressed fiom below The molten lock 
has very generally insinuated itself along the coal-seams, 
sometimes taking the lower, sometimes the upper surface, 
and not infrequently forcing its way along the centre. 

In the destruction or alteration of coal and bituminous 
shales a process of subterranean distillation must often have 
been set m progress. The gases evolved would find their 
way to the surface through joints and pores of the overlying 
rock. The liquid products, on the othei hand, would be 
apt to collect m fissures and cavities. In ceutial Scotland, 
where the coal-fields have been so abundantly pierced by 
igneous masses, petroleum and asphaltum are of frequent 
occurrence in many districts, sometimes m clunks and veins 
of sandstones and other sedimentary strata, sometimes in 
the cavities of the igneous rocks themselves 

It is a remarkable fact that, striking as is the change 
produced by the intrusion of basalt into coals and bitumin- 
ous shales, it is hardly more conspicuous than the alteration 
effected on the invading masses themselves A compact 
crystalline black heavy basalt or doleute, when it sends 
sheets and veins into a coal or highly carbonaceous shale, 
becomes yellow or white, earthy, and fiiable, loses weight, 
ceases to have any apparent crystalline texture, and m short 
passes into what any observer would at first unhesitatingly 
pronounce to be a mere clay It is only when the distinctly 
intrusive character of tins substance is recognized m the 
veins and fingers which it sends out, and in its own irregu 
lar course in the coal, that its true nature is made evident 
(see fig 55) Microscopical examination shows that this 
“white-rock” or “white-trap” is merely an altered form of 
basalt, wherein the felspar crystals, though much decayed, 
can yet be traced, the augite, ohvme, and magnetite being 
more or less completely changed into a mere pulverulent 
earthy substance. A specimen of this altered rock was 
analysed by Mr Henry with the following results . — 


Silica 

88 830 

Alumina 

13 250 

Lime 

3 925 

Magnesia. . 

. 4 180 

Soda ... 

0 971 

Potasli., . 

. 0 422 

Protoxide of non. , . 

13 830 

Peroxide of non 

. . 4 335 

Carbonic acid 

. 9 320 

Water. .. 

.. .11 010 

100 073 


It is evident that most of the alkalies and much of the 
silica have been removed, and that most of the iron exists 
as carbonate of the protoxide 

In connexion with the alteration produced by igneous 
sheets upon their contiguous stratified locks, reference may 
here be made to the lithological differences traceable within 
the igneous masses The close grain already referred to 
as characteristic of the upper and under portions of an 
intrusive sheet evidently depends upon more rapid cooling 
towards the surface of contact with the adj'acent cold rocks. 
When thin slices of these marginal parts are placed under 
the microscope, they sometimes show abundant black 
microlites which disappear as the rock is traced away from 
the margin. They may be regarded as incipient stages in 
the crystallization of the magnetite, arrested in their de- 
velopment by the rapid consolidation of the outer parts 
of the rock. In the central porlions they have had an 
opportunity of coalescing into oetahedra or groups of 
definite isometric crystals. A series of sections of a rock, 
from the outer edge where the arrested crystallites occur 
to the centre where definitely-built crystals appear, brings 
in this way before us a history of the stages in the consoli- 
dation of the mass. 

But considerable differences in composition may also be 


I A rock which at one plmo gives under the micioscope a 
coaissly crystalline textuie with the petrographical elements 
of dolente will at a short distance show abundant orthoelase 
and fiee quaitz — minerals which do not belong to noimal 
dolente. These diffeiences, like those above referred to as 
noticeable among amorphous bosses, seem too local and 
spoiadic to be satisfactorily referred to original diffeieuces 
m the composition of various paits of the molten mass, or 
to segregation by gravitation or otherwise. They suggest 
lather that the great intrusive sheets, in their passage 
thiough the rocks underneath, have here and thei e involved 
and melted down portions of these rocks, and have thus 
acquired locally an abnormal composition 

III. Yeins and Dykes. — Veins of igneous rock may 
occur indifferently in igneous, aqueous, or metamorphie 
rocks. They may lange m diameter from mere thread-like 
filaments up to huge bands many feet or yards broad. In 
regard to their ongin they may be grouped into two series 
— (1) veins of segregation, and (2) veins of intrusion 

Veins of Segi egntion . — These include most of what 
were formerly and not veiy happily teimed “ contempor- 
aneous veins ” They arc peculiar to crystalline locks. 
They abound in many granites, likewise m some gneisses 
and schists. They may not infrequently be observed m 
sheets of dionte, dolente, and diabase They ran as 
straight, curved, or branching ribands, seldom exceeding a 
foot in thickness Most frequently they are finer in texture 
than the rock which they traverse, though now and then 
the reverse is the case, more especially in granite. Close 
examination of them shows that they are not sharply defined 
by a definite junction line with the enclosing rock, but that 
on the contrary they are welded into that rock in such a 
way that they cannot easily be broken along the plane of 
union. This welding is found to be due to the mutual pro- 
trusion of the component crystals of the vein and of the 
surrounding rock — a structure sometimes admirably re- 
vealed under the microscope. Veins of this land are evi 
dently to be referred to the earliest condition of the rocks 
m which they occur. They point to some process, still un 
explained, whereby into rents foimed m the deeply buried, 
and at least partially consolidated or possibly colloid, mass 
there was a transfusion or exosmosis of some of the crystal- 
lizing minerals. 

Veins of Intrusion . — These are portions of once-melted 
or at least pasty matter which have been injected into 
rents of previously solidified rocks When traceable suffi 
ciently far, they may be seen to swell out and merge into 
their large parent mass, while m the opposite direction they 
may become attenuated into mere threads. Sometimes they 
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run for many yards in tolerably straight lines, and when 
this takes place along the stratification they look like beds. 
At these parts, they are of course really intrusive sheets. 
But they may frequently be found to start suddenly upward 
or downward, and to break across the bedding in. a very 
irregular manner. In fig. 56 t represents an intrusive 
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igneous rock running through horizontal strata s If we 
saw merely the horizontal portion below or above, the really 
igneous and intrusive nature of the rock t might escape us, 
but the intermediate connecting vein makes its character at 
once apparent. 

hTo rock exhibits so admirably as granite the vaneties 
assumed by veins. In many cases the veins which traverse 
the granite itself must be regarded as segregation or infiltra- 
tion veins, as already described But where they proceed 
from the granite, and traverse surrounding rocks, they are 
probably in most cases intrusive, though where granite and 
highly granitic gneiss are in contact we may conceive that 
some of the veins traveling both rocks may be segregation 
veins. Most large masses of gianite send veins into the 
surrounding rocks. Frequently the veins so abound as to 
form a complicated net-work They vary in breadth from 
several feet or even yards down to fine filaments at the ends 
of the smaller branches. They frequently cross each othei, 
not only outside of the granite mass, but even within it. They 
vary much in texture and m composition Sometimes they 
are coarsely crystalline • but probably most of the veins of 
this kind are due rather to segregation than intrusion 
Most frequently granite veins traversing granite are finer- 
grained than the mam mass, Yeins which are clearly in- 
trusive are not only finer in grain than the parent granite, 
bub sometimes present considerable differences in minera- 
logical composition The mica, for example, may be 
reduced to exceedingly minute and not very abundant 
flakes, and may almost disappear The quartz also occa- 
sionally assumes a subordinate place, and the rock of the 
veins passes into eurite, elvanite, or one of the varieties of 
porphyry 

The rocks surrounding a granite mass and traversed by 
granite veins are almost always more or less metamorphosed 
in a belt varying in breadth from a few yards up to a mile 
or more It is in this zone that the granite veins typically 
occur The altered rocks have assumed the characters of 
gneiss, mica-schist, or other metamorphic product, but re- 
sume their usual conditiou as we trace them away from the 
granite Curious angular portions of them may often be 
observed within the granite veins and m the mam granite 
mass. In Cornwall the granite and sunounding slates are 
traversed by veins of quartz-porphyry termed elvans , which 
are most numerous near the gianite. They vary in width 
from a few inches or feet to 50 fathoms, their central por- 
tions being commonly more crystalline than the sides. In 
the great granite region of Leicester Mr Jukes traced some 
of the elvans for several miles running m parallel bands, 
each only a few feet thick, with intervals of 200 or 300 
yards between them. Many of the other intrusive rocks 
likewise present the phenomena of veins , dioiite, diabase, 
melaphyre, and basalt furnish numerous illustrations 

Dykes are wall-like masses of igneous rock, filling 
vertical or highly-inclined fissures. They differ therefore 
from veins m the greater parallelism of their sides, their 
verticali ty, and their greater regularity of breadth and 
persistence of direction. They present as great a variety 
of thickness as that which is shown by veins. Some- 
times they occur as mere plates of rock not more than 
an inch or two in thickness ; at other times they attain a 
breadth of tea or twelve fathoms. The smaller or thinner 
dykes can seldom be traced moie than a few yards; bub 
the larger examples may be followed sometimes for miles. 
Thus in the south of Scotland a remarkable series of basalt- 
dykes can be traced across all the geological formations of 
that region and even across powerful faults. They rim 
parallel to each other in a general north-west and south-east 
direction for distances of 20 and 30 miles, A remarkable 
dyke crosses the north of England from the coast of York- 
shire for fully 60 miles inland. 
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The name dyke is applied to these masses of igneous rock 
on account of their resemblance to walls ( Soohce , dykes) 
Their sides are often as parallel and perpendicular as those 
of a piece of masonry Moreover, the resemblance to 
human workmanship is sometimes bi ought out still more by 
the numerous joints which, intersecting each other along 
the face of a dyke, remind us of well-fitted masomy 
Where the surrounding rock has decayed, the dykes may be 
seen projecting above the ground exactly like walls ; indeed 
in many parts of the west of Scotland they are made use of 
for enclosures. The material of the dykes has in other 
cases decayed, and deep ditch-lilce hollows are left to maik 
their sites. The coast-lines of many of the Inner Hebrides 
and of the Clyde Islands furnish numerous admirable 
examples of both kinds of scenery 

While veins have been injected into irregular branching 
cracks, dykes have been formed by the welling upwards of 
liquid rock in vertical or steeply inclined fissures. Some- 
times the line of escape has been along a fault In Scot- 
land, however, which may be regarded as a typical region 
for this kind of geological structure, the vast majority of 
dykes rise along fissures which have no throw, and are 
therefore not faults. On the contrary the dykes may 
be traced across some of the largest faults in the midland 
counties 

While the term dyke might be applied to some of the 
wall-like intrusions of porphyry, elvanite, and even of 
granite, it is more typically illustrated among the augitic 
igneous rocks, such as basalt, diabase, &c., though also 
among diontes, porphyries, pitehstones, &c. The central 
parts of a dyke are usually most crystalline. Towards the 
margin the grain becomes finer, and even sometimes passes 
into a vitreous condition. Many of the basalt dykes in 
different parts of Scotland are coated along the sides with 
a film or crust of black vitreous tacliylite. Lines of 
amygdaloidal kernels may not infrequently be traced along 
the centre of a dyke. 

When the rock on one side is freshly stripped off, the 
dyke is usually observed to present a system of polygonal 
jointing. The joints start from each face or cheek, and 
either go light across to the opposite side, or branch and 
lose themselves about the centre. They thus divide the 
dyko mto irregular prisms which, whon the dyke is vertical, 
lie of course in a horizontal position, whence they depart in 
proportion as the dyke is inclined. Occasionally the prisms 
are as well-formed as in any columnar bed of basalt. A 
less prominent set of joints runs parallel with the two 
cheeks of a dyke. 

There is usually some alteration of the stratified rocks in 
contact with a dyke , but the nature and amount of the 
change vary within a wide lange. The most sensitive 
material to this influence is undoubtedly coal. A seam of 
coal 6 or 8 feet in thickness may be observed to grow dull 
and brittle at a distance of 50 yards from a large dyke, 
becoming what is termed “ blind coal,” as it then burns 
without flame. Still nearer to the intrusive mass the coal 
passes into a kind of pyritous cinder scarcely half the 
original thickness of the seam. At the actual contact with 
the dyke it becomes by degrees a kind of caked soot not 
more perhaps than a few inches thick. Sandstones are 
hardened into a kind of lustrous quartzite, and sometimes 
made columnar, shales into flinty slate or porccllanitc ; 
limestones are occasionally rendered crystalline and even 
dolomitie. Occasionally a segregation of new minerals 
has taken place in the rocks adjoining a dyke. But cases 
are by no means infrequent whore dykes have produced 
little or no appreciable change upon the contiguous rocks. 

IV Necks. — Under this term are included the filled-up 
pipes or funnels of former volcanic vents. Every series of 
volcanic sheets poured out at the surface must have been 
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connected with one or more orifices which, on the cessation 
of the eruptions, would remain more or less completely filled 
with lava or with fragmentary inattei. But unless sub- 
sequent denudation should remove the overlying cone and its 
surrounding piles of lava and tuff, these vents must lemain 
buried under the materials which came out of them. So 
extensive, however, has been the waste of the surface in 
many old volcanic regions that the sites of the vents have 
been laid bare. In the study of these we have before us 
some of the more deep-seated phenomena of volcanic action 
never to be seen in any modern volcano. 

A neck is of a circular or elliptical, but occasionally of a 
more lnegular branching form It varies in diameter 
from a few yards up to a mile, or even more. It descends 
into the earth perpendicularly to the stratification of the 
formation to which it belongs. Thus, if a neck was formed 
and filled up during the accumulation of a certain group of 
strata, it would rise on the whole vertically through these 
strata, and its ejected lava or tuff would spread out con- 
formably among them Should the rocks be subsequently 
tilted the neck would of course be thrown out of the verti- 
cal. As a rule, however, the vertical descent of the necks 
into the earth’s crust has been comparatively little interfered 
with. 

The materials filling up ancient volcanic orifices are 
sometimes ciystallme, sometimes fragmental The neck 
may be occupied by some form of lava, as felstone, quartz- 
porphyry, diabase, porphyrite, basalt , or by the fragment- 
ary materials which fell back into the throat of the volcano 
and finally solidified there ; or by both kinds of rock com- 
bined. Among the Palaeozoic volcanic districts of Britain 
the necks not infrequently are filled with some siliceous 
crystalline rock, such as a quartz-porphyry or felstone, even 
where the surrounding lavas are basic. Necks of agglomer- 
ate and fine tuff abound among the Carboniferous and 
Permian volcanic regions of Scotland. 

The fragmentary mateuals consist mainly of different 
lava-form rocks imbedded iu a gravelly peperino-\ik& matrix 
of more finely comminuted debris of the same rocks , but 
they also contain, sometimes m abundance, fragments of 
the strata through which the necks have been drilled. 
Pieces of fine stratified tuff not infrequently appear in the 
agglomerates. This fact, coupled with the not uncommon 
occurrence of a tumultuous fractured and highly-inclined 
bedding of the materials in the necks appears to show 
that the pipes were partly filled up by the subsidence of 
the tuff consolidated in beds within the crater and at the 
tipper part of the funnel. Veins of basalt abound in many 
of the necks of Carboniferous age in central Scotland. 

The strata round a neck are usually somewhat hardened. 
The sandstones have acquired sometimes a vitreous lustre *, 
argillaceous beds have been indurated into porcellanite ; 
coal-seams have been burnt and rendered unworkable. 
These changes may be due partly to the heat of the ascend- 
ing column of molten rock or ejected fragments, partly to 
the ascent of heated vapours, even for a long time subse- 
quently to the volcanic explosions. Proofs of a metamor- 
phism probably due to the latter cause may sometimes he 
seen within the area of a neck. It is where the altered 
materials are of a fragmentary character that the natuie 
and amount of this change can be best estimated. What 
was' originally volcanic dust has been converted into a 
crystalline and even porphyrxtic mass, through which, 
however, the likewise intensely altered blocks interspersed 
through the agglomerate are still recognizable Such blocks 
as, from the nature of their substance, must have offered 
most resistance to change, — pieces of sandstone or quartz, 
for example, — stand out prominently in the altered mass, 
though even they have undergone more or less modification, 
the sandstone being converted into vitreous quartz-rock. 
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Section II . — - Volcanic , Interbedded , or Contemporaneous 
Igneous RocTcs. 

The rocks comprised in this section have all been ejected 
to the surface like the lava-streams and showers of ashes of 
modern volcanoes It is e indent that on the whole they 
must agiee m lithological ehaiacters with those rocks, 
described m the previous section, which have been 
extravasated by volcanic efforts though not quite reaching 
the suiface Yet they have some well-marked general 
characters, of which the most important may he thus 
stated (1.) They occur as beds or sheets which conform 
to the bedding of the strata among which they are inter- 
calated. (2 ) They do not break into or involve portions 
of the overlying beds. (3.) The upper and under por 
tions of the lava sheets present commonly a sconaceous 
or vesicular character, which may even be found extending 
throughout the whole of a sheet (4.) Beds of tuff are 
frequently interstratified with the crystalline sheets 

I Crystalline. — While the underground course of a 
protruded mass of molten igneous rock has widely varied 
according to the shape of the channel through which it pro- 
ceeded, and in which, as in a mould, it solidified, the 
behaviour of the rock, once poured out at the surface, has 
been much more uniform. As m modern lava, the erupted 
rock has rolled along, varying m thickness and other minor 
characters, but retaining the broad general aspect of a bed or 
sheet A comparison of such a bed with one of the intrusive 
sheets already described show’s that in several important 
respects they differ from each other. An intrusive sheet is 
closest in grain near its upper and under surfaces A con- 
temporaneous bed or true lava-flow, ou the contrary, is there 
usually most open and sconaceous. In the one case we 
rarely see vesicles or amygdules, in the other they often 
abound. However rough the upper surface of an inter- 
bedded sheet may be, it never sends out veins into nor 
encloses portions of the superincumbent rocks, which, how- 
ever, sometimes contain portions of it, and wiap round its 
hummocky irregularities, as shown in fig 57. Occasion- 



ally it may be observed to be full of rents which have been 
filled up with sandstone or other sedimentary material In 
these cases we see that the lava cracked in solidifying, and 
that sand was washed into the fissures where it consolidated. 
The amygdaloidal cavities throughout an interbedded sheet, 
but more especially at the top, may often be noticed with 
an elongated form, and even pulled out into tube-like 
hollows m one general direction, winch was obviously the 
line of movement of the yet viscous mass. 

Some kinds of rock when occurring in interbedded sheets 
are apt to assume a system of columnar jointing. Basalt 
in particular is distinguished by the frequency and perfec- 
tion of its columns. The Giant’s Causeway and the cliffs of 
Staffa, of Ardtun in Mull, and of Loch Staffin in Skye are 
well-known examples. The columns are set perpendicularly 
to the two cooling surfaces, that is, to the top and bottom 
of the bed Any inclination from the horizontal in the 
disposition of the bed will cause a corresponding departure 
from the vertical on the part of the columns. Sometimes 
the columns are arched or curved, as in the Clam-shell Cave, 
Staffa. 
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A single interbedded sheet of crystalline rock seldom 
occurs by itself without any other volcanic accompaniment. 
It is usually associated at least with bands of tuff showing 
that the emission of lava was not unattended with frag- 
mentary ejections In the majority of cases it will be 
found to form part of a series of inteibedded sheets with 
intercalated tuffs Vast piles of such consecutive flows, 
reaching a total depth of several thousand feet, remain to 
witness the energy of former volcanic vents 

II. Fragmental. — The rocks embraced under this term 
include all the fiagmentary volcanic ejections which enter 
into the composition of the earth’s crust, from the coarsest 
agglomerate to the finest tuff They differ in lithological 
character, according to the nature of the lavas with which 
they are associated and from which they have been derived 
Thus m a region of tiachyte-lavas, we have trachyte-tuffs, 
trachyte-breccias, m one of basalts, we find basalt-breccias, 
basalt-agglomerates, basalt-tuffs j in one of obsidians, we 
meet with pumiceous tuffs and breccias. The fragmentary 
matter has been ejected from volcanic vents, and has fallen 
partly back into the funnels of discharge, partly over the 
surrounding area. It is therefore apt to he more or less 
mingled with ordinary sedimentary detritus. "We find it 
indeed passing insensibly into sandstone, shale, limestone, 
and other strata 

Great differences occur in the texture of fragmental rocks 
even in the same volcanic districts They are often coaise 
and tumultuous at or near the vents, and fine-grained at a 
distance Alternations of gravelly pepenno - like tuff with 
a very fine-grained “ash” may frequently be observed. 
Large blocks of lava-form rock, as well as of the strata 
through winch the volcanic explosions have taken place, 
occur in the tuffs of most old volcanic districts. 

It has been already pointed out that agglomerate and 
tuff are not infrequently to be met with occupying the 
sites of the vents of eruption. Their most common disposi- 
tion, however, is in beds either alone or associated with 
interbedded lavas. Masses of fine or gravelly tuff several 
lumdieds of feet in thickness, without the intervention of 
any lava-bed, may be observed m the volcanic districts of 
the Old Bed Sandstone and Carboniferous systems m 
Scotland. On the other hand, in these same areas thin 
seams of tuff may be seen mterlammated with ordinary 
sandstone, shale, or limestone. In the one case we have 
evidence of long-continued and powerful volcanic action, 
during which fragmentary materials were showered out and 
spread over the water-basins to the exclusion of oiduiary 
sediment. In the other we have proof of feeble intermittent 
volcanic explosions, whereby light showers of dust were 
discharged, which settled down quietly amidst the sand, 
mud, or limestone accumulating around at the time. Under 
these latter circumstances tuffs often became fossiliferous , 
they enclose the remains of such plants and animals as 
might be lying on the lake-bottom or sea-floor ov or which 
the showers of volcanic dust fell, and thus thoy form a con- 
necting link between aqueous and igneous rocks. 

VIII. — Metamorphic Books as Bahts of tee 
Architecture of the Earth’s Crust. 

In part ii. {ante, p 235) some account has been given 
of the composition of certain foliated rocks frequently mot 
with in the central portions of mountain chains and else- 
where, lying beneath geological formations of high antiquity. 
In part iii , in the discussion of the hypogene causes of 
change within the earth’s crust, reference was again made 
to these rocks, and they were alluded to as examples of 
the effects of subterranean processes altering the original 
character of largo mineral masses {ante, p 263). They 
were there cited as metamorpMc rocks, but their characters 
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as integral parts of the earth’s ciust were reserved for dis- 
cussion m the present part of this article. 

At the outset some caution must be employed as to the 
exact meaning in which the terms “ metamorphism ” and 
“metamorphosed” are employed. In a certain sense it 
may be said that all or nearly all rocks have been metamor- 
phosed, since it is exceptional to find any, at least among 
such as are not in a geological sense of modem date, which 
do not show, when closely examined, proofs of having been 
altered by the action of percolating water or other daily 
acting metamorphic agent. Even a solid crystalline mass 
which, when viewed on a fresh fractuie with a good lens, 
seems to consist of unchanged crystalline particles will 
usually betray under the microscope unmistakable evidence 
of alteration. And this alteration may go on until the 
whole internal organization of the rock has been readjusted, 
though the external foim may still lemam such as baldly 
to indicate the change, or to suggest that any new name 
should be given to the recomposed rock Among many 
igneous rocks, particularly the more basic kinds, as basalts, 
diorites, olivine rocks, &c , metamorphism of this kind may 
be studied in all its stages. 

But it is not to alteration of this nature, effected at the 
surface by meteouc water, that the term metamorphism is 
properly applied. That word is reserved for the piocess 
of subterranean change above treated of (ante, p. 258), 
whereby a more or less complete transformation has been 
effected throughout vast mineral masses which, while under- 
going crystalline learrangemeut, have usually suffered 
simultaneously enormous comptession Gneiss, mica-schist, 
and the other schistose or foliated rocks aie tyjncal ex- 
amples of the results of this metamorphic process 

Thiee antagonistic opinions arc at piesent entertained 
regarding the origin of these rocks. Some geologists 
regaid the crystalline schists as plutonic rocks representing 
the early cooled crust of the earth, and suppose that a 
similar schistose structure has occasionally been super- 
induced by plutonic action on later sedimentary formations 
Again, by some recent writers the Wernerian notion of 
chemical precipitation has been revived, and the idea of 
metamorphism has been discarded. These authors supposo 
that the schistose rocks, m common with many pyroxemc 
and hornblendic rocks (diabases, diontea, &c ), as well as 
masses in which serpentine, talc, chlorite, and epidofce aio 
prevailing minerals, have been deposited “for the most part 
as chemically-formed sediments or precipitates, and that the 
subsequent changes have been simply molecular, or at most 
confined in certain cases to reactions between the mingled 
elements of the sediments, with the elimination of water and 
carbonic acid.” To support this view, it is necessary to 
suppose that the rocks in question were formed daring a 
period of the earth’s history when tlio ocean had a consider- 
ably diffident relative proportion of mineral substances dis- 
solved m its waters, and consequently that they must bo 
assigned to a very early geological period, anterior indeed 
to what aro usually termed the Palceozoic ages And it 
becomes further needful to discredit the belief that any 
gneiss or schist can by possibility belong to one of the later 
stages of the geological record, Tbo more tliorongh-going 
advocates of the pristine or u oozoic ” clato and original 
chemical deposition of the so-called “ metamorphic ” rocks 
do not hesitate to take this stop, and endeavour, by ingeni 
ous explanations, to show that the majority of geologists 
have mistaken the geological structure of the districts where 
these rocks have been supposed to be metamorphosed equi- 
valents of what elsewhere are Palaeozoic, Secondary, or 
Tertiary strata. 1 Prevalent opinion supports the third or 
metamorphic theory, according to which the schistose rocks 

1 Sec Sterry limit’s Chemical Essays, p, 283 sij. 
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are held to be crystalline transformations of oidmary sedi- be cited as furnishing examples of this gradual conversion 
mental y strata The problem whether or not certain masses of ordinary sedimentaiy rocks into tiue schists, 
of gneiss or schist represent equivalent unaltered sediment- Regional Metamorphism . — If then it c-an be pioved 
ary locks of other districts is mainly one of stiuctural that over limited areas thoroughly foliated locks have been 
geology It must be decided by the geologist rather than produced by the transformation of ordinary sedimentary 
the chemist. It has been answered m the affirmative by strata, a presumption is established in favour of a similar 
the great majority of stratigraphical geologists all over the mode of origin for foliated rocks elsewhere and over wider 
world We may not be entitled to assert that every mass regions. There occur many vast spaces of the earth’s 
of gneiss or schist is a metamoiphosed sedimentary rock suiface occupied by foliated locks. In Finland, Scandi- 
Possibly some foliated rocks of extreme antiquity may have navia, and the Scottish Highlands tracts many thousands 
originated directly from chemical precipitation But when of square miles m extent consist of gneiss, mica-schist, 
it can be shown that ordinary sttatified rocks have been hornblende-rock, and other members of the same great 
converted into schist and gneiss, it seems permissible to family of rocks A. large portion of British IsToith Amen ca 
hold that all such rocks have had a similar origin, at lies upon similar mineral masses. Bocks of this type coin- 
least until good reasons can be adduced against that monly rise also along the core of great mountain ranges, 
view. as in the Alps and in the Boclcy Mountains. If these rocks 

It is evident that if the so-called metamorphie rocks can which cover such vast areas w T ere originally ordinary secli- 
anywhere be seen to graduate into unaltered strata, it is mentary rocks, they must have been metamorphosed, not by 
there that they ought to be specially studied, and that light mere local protrusions of lgneoirs matter, but by some 
may be expected to be cast on their origin and history It general process. 

is customary to speak of metamorphism as being either Gradations of Metamorphism — "We have seen above that 
local or regional, that is, being confined to one limited the nature and extent of the alteration experienced by rocks 
portion of a mass of rock, or as extending throughout the have been regulated, not merely by the vigour of the meta- 
whole of the rock and over wide districts. Ib is doubtless morphic process, but by the composition and structure of 
from the first of these developments that we may hope to the rocks themselves. A siliceous sandstone, for instance, 
learn most regarding metamorphie changes. containing little or no aluminous or other admixture, seems 

Local ( Contact ) Metamorphism . — The simplest and most to be capable of retaining much of its original character, 
obvious examples of this kind of alteration occur where a mass while surrounding or intercalated less purely quartzose 
of igneous rock has invaded sedimentary strata, which have beds have been completely changed. It is converted into 
in consequence been affected in lithological character along quartz-rock, but still shows the rounded quartz grains of 
the margin of contact with the intrusive rock. Allusion the original sand In proportion as the sand has been 
has already been made to changes of this kind effected by mixed with clay it has produced a rock more susceptible of 
intrusive sheets and dykes, and likewise traceable round change. The argillaceous (or magnesian) cement has been 
the edges of ancient volcanic vents. Sandstones are con- attacked, and in the process of change the quartz-sand has 
verted into a lustrous crystalline quartz-rock ; shales and been affected Mica in one or other of its various forms, 
argillaceous strata are indurated into porcellanite, jasper, aluminous or magnesian, has very generally appeared, and 
flinty-slate, 01 some analogous product. Limestones are m proportion to its development has the foliated structure 
made crystalline ; coals are charred, turned into anthracite, been made apparent. Hence we may obtain every grada- 
atid sometimes even into graphite These metamorphisms tion from a quartz-rock or grit into a true mica-schist or 
extend to very variable distances from the intrusive lock, gneiss. 

Sometimes they are scarcely perceptible at all, and disap- Production of Foliation . — The term “ foliation” means 
pear within a space of a few inches. In other cases they the separation of a rock into approximately parallel or 
extend for some feet, and in the case of some coal-seams lenticular crystalline layers or folia of different mineral 
even to 50 yards or more. composition. It implies a segregation and crystallization 

It is around bosses of granite however that the most of mineral matter along distinct planes. Those who mam- 
marked examples of local metamorphism can be observed, tain the original chemical precipitation of the most ancient 
On a previous page some account has been given of the way gneisses and schists believe that the folia mark the strati- 
m which the Silurian rocks of Ireland and the south of fication of the successive layers of deposit. Those, on the 
Scotland are pierced by large masses of granite, and how, other hand, who hold that all the schistose rocks about the 
as they’approach the granite even at a horizontal distance of ougin of which any satisfactory conclusion can be reached 
a mile or more, they begin to assume a micaceous foliated were originally mechanical sediments of ordinary kinds, 
texture which becomes more and more marked until, along regard the folia as coincident generally with the stratifica- 
the margin of the granite, they pass into true mica-schist tion of these sediments 

and gneiss. The identity of origin between these schistose The folia of a gneiss or schist are crystalline aggregates 
masses and the greywackes and shales beyond the metamor- which along their planes of mutual contact are as it were 
phic zone does not admit of any question. The unaltered welded or felted into each other by the interlacing of their 
rocks cau be followed step by step into and through the several component crystals. They are destitute, as a rule, 
stages of alteration, until they are found to have acquired of the parallelism, flatness, and persistence so characteristic 
the genuine gneissic or schistose structure. Moreover, it of stratification. On the contrary they are apt to swell 
may be observed that all the hands of sedimentary rock do out into thick concretionary aggregations and to die out 
not give rise to the same kinds of metamorphie products, rapidly; they exhibit a wavy, crumpled, or puckered 
Borne kinds of strata are more prone to alteration than arrangement traceable in vast folds on the side of a mourn- 
others, and give use to more perfect schists In the south tain, and yet descending even to such minute corrugation 
of Scotland, for example, certain greywackes and grits as can only be detected by the microscope, 
formed of a granular mixture of quartz-sand, felspar, clay, Foliation occurring in altered sedimentary rocks must be 
and various decomposition products have been metamor- due to a crystallization and rearrangement of the chemical 
phosed into perfect mica-schist, while some bands of black constituents of these rocks along certain lines. On a former 
anthracitic and graptolitic shale have merely been intensely page (ante, p. 263) it was pointed out that this kind 
indurated and shattered. Many districts m Scotland, in of metamorphism would as a rule proceed along the lines 
Ireland, in the lake country of England, and in Wales might of stratification. Doubtless in the vast majority of cases 
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the planes of foliafciou are coincident with, the general 
direction of this stratification. The metamorphic rocks of 
the Scottish Highlands furnish admirable pi oofs ^ oE this 
fact. Bands of quartz-rock and schist alternate with each 
other and with zones of limestone, precisely as beds of 
sandstone, shale, and limestone do m unalteied formations. 
Thin seams of pebbly gut with well-rounded water-worn 
pebbles may be observed running parallel with the folia 
of a schist, as a seam of fine grit or conglomerate may be 
seen to do m a series of shales. Nay, even the false-bedding 
so characteristic of mechanical sediment may be observed 
among these metamoiphic rocks The metamoiphism is 
not unifoim in these regions. Here and there it becomes 
intensified, and the rocks assume a thoroughly crystalline 
and much disturbed aspect. But as they recede from 
these areas they are found to lose much of their foliated 
character, and indeed to present such slight traces of meta- 
moiphism that they can be at once recognized as grey- 
wackes, grits, and shales. Moreover, they have been thrown 
into anticlinal and synclinal folds, and in these and other 
larger features of geological structure they differ in no essen- 
tial respect from ordinary unaltered stiata Lastly, fossili- 
ferous limestones containing Silurian shells have been found 
at their base, so that they have all been formed long after 
the seas over the area of Britain had been tenanted by 
living organisms. 

Professor Sedgwick and Mr Darwin pointed out many 
years ago that a crystalline rearrangement of mineral 
matter has in some cases taken place along the planes 
of cleavage. We have already observed that the water 
which has been the great agent of metamorphism must 
always have followed the dominant divisional planes of a 
rock If these plane3 were those of cleavage, the foliation 
would doubtless be produced along them, irrespective of 
the original laminae of deposit. So long as the lock 
remained tolerably homogeneous in chemical composition, 
there seems no reason why foliatLon along the cleavage 
should differ in any material respect from that along strati- 
fication. But it may be doubted whether a cleavage 
foliation could run without sensible and even very serious 
interruptions over wide areas. For, in the first place, in 
most large masses of sedimentary matter we encounter 
alternations of different kinds of sediment, which could 
not but produce distinct kinds of rock under the in- 
fluence of metamorphic change In the second place, 
cleavage depends for its perfection and continuity on the 
fineness of gram of the rock through which it runs. While 
exceedingly perfect in a mass of aigillaceous strata, it 
becomes feebler or even dies out in a coarse sandy or gritty 
rock. Hence, where foliation coincides with cleavage over 
large tracts, there will almost certainly be bands, more or 
less distinct, coincident with the original stratification, 
and running oblique to the general foliation, like bedding 
and cleavage, save where these two kinds of structure may 
happen to coalesce. 

In a region of intense metamorphism the foliation of the 
schists may be observed to become here and there some- 
what indefinite, until it disappears altogether, and the rocks 
assume a thoroughly granitic character. Between gneiss 
and granite there is no difference in mineralogical composi- 
tion ; in the one rock the minerals are arranged in folia, m 
the other they have no definite arrangement Gneiss 
might be called a foliated granite ; granite might be termed 
a non-foliated gneiss. The two rocks may be observed to 
graduate into each other. In Aberdeenshire, for example, 
the common grey mica-schist and gneiss may be seen to 
pass insensibly into the ordinary grey granite. In such 
cases it lias been naturally concluded that granite is the 
ultimate stage of metamorphism, Judged merely from, 
their composition and microscopic structure, an intrusive 
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granite connected with igneous protrusions and a metam Or- 
phic granite representing the thorough ti ansformation of 
stratified rock cannot be distinguished from each other. 

There is thus nothing improbable m the idea that the 
same mineral particles may have gone through many suc- 
cessive cycles of change. "VV e may suppose them to have been 
originally part of a granite mass, and to have been subse- 
quently exposed at the suiface by enormous denudation. 
Worn away from their pareut gianite they would be washed 
down with other particles, and spread out under water as 
parts of sandy or muddy deposits. Buried under a gradual 
accumulation of sedimentary material thousands of feet in 
thickness they might be depressed deep beneath the surface, 
and be thus brought within the influence of metam orph ism. 
Gradually recomposed, crystallized, and converted into 
schistose rock, they might be eventually reduced to the 
condition of granite, and protruded into some of the ovei- 
lying less metamorphosed masses in the form of granite 
veins. Or we may conceive, as already {ante, p, 309) sug- 
gested, that a communication was opened between the 
granite thus pioducedand the surface, and that the original 
mineral particles, whose vicissitudes we have been tracing, 

[ were erupted to the surface as part of a stream of lava 

Possible Metamorphism of Igneous Foclcs — In most large 
tracts of foliated rocks there occur masses less distinctly 
I foliated or quite gianitoid m texture, formed mainly of 
hornblende or of that mineral in combination with others 
Zones or bosses of hornblende -lock and hornblende-schist 
frequently appear among gneiss and mica-schist. Vaiietics 
of quartz-poiphyry occur m a similar way. Bands of flue 
unctuous chloritxc schists may also often be traced. It is 
not easy to understand how such rocks, at least those con- 
taining a large pei cent age of magnesia, could be produced 
by the metamorphism of ordinary sediment. The difficulty 
may perhaps be removed if we regard them as having 
originally been igneous rocks, either erupted at the surface 
01 intrusively injected among the surrounding rocks previous 
to metamorphism. Such mineral masses as varieties of 
syenite and diorite, rich in hornblende or other magnesian 
silicates, might have been the original condition of many of 
the rocks here referred to. The fine magnesian schists 
might be regarded as having been at first tuffs associated 
with the lava-form masses. 

Structure of Metamorphic Paclcs in the Field . — As the 
series of metamorphic rocks ranges from scarcely altered 
sedimentary strata on the one hand to crystalline amorphous 
granitic masses on the other, they must obviously possess 
a great range of structure as parts of the architecture of the 
solid land In pai ticular they must under different circum- 
stances present the features now of aqueous and now of 
igneous rocks The most typical form of metamorphism 
being foliation, we may consider the structure of foliated 
rocks as the most characteristic From what lias been said 
above, it is evident that the planes of foliation give the 
rocks a general resemblance to stratified sedimentary 
masses. But these planes are seldom so definite and per- 
sistent as those of stratification. They do not impart to 
the rocks the same tendency to split up into well-marked 
parallel beds. On the contrary they are often so felted or 
welded together, especially in the coarse and most crystal- 
line gneisses, that they hardly serve as divisional planes at 
all, but leave the firm tough rock to split up along other 
lines. 

With care and patience lines of anticlinal and synclinal 
fold may often be traced among foliated as well as among 
unaltered rocks. But the unravelling of these and other 
features of structure is much more difficult than among 
ordinary stratified formations. This arises partly from 
the frequent absence of conspicuous and persistent bands 
which could be used as horizons in working out geological 
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structure, partly from the abundant crumpling which most 
foliated rocks have undergone, whereby the continuity of the 
individual bands is much disturbed or entirely destroyed. 

The joints among foliated rocks to which the regular and 
parallel folia impart a marked fissility resemble those 
among sedimentary strata. Where, however, the foliation 
is of a more massive kind, as in the coarser varieties of 
gneiss, the system of jointing approximates to that of 
granite or one of the more crystalline igneous rocks. 

IX. Mineral Veins. 

The fissures which so abundantly traverse the crust of 
the earth have in many instances served as places for the 
deposit of miueral matter quite distinct from that of the 
rocks through which they run. As metallic ores frequently 
occur among the minerals so deposited, and have been ex- 
tensively worked, a large amount of information has been 
obtained by mining operations regarding these fissures, 
or, as they are termed, mineral veins. A general though not 
invariable relation exists between the nature of the minerals 
in the fissures and that of the contiguous rocks. When the 
latter are calcareous, calcite usually forms a conspicuous 
feature in the veins ; among siliceous rocks quartz is 
abundant. These and the other minerals are for the most 
part well crystallized or at least largely crystalline in the 
veins, even when the adjoining rocks are granular or 
amorphous. They are termed veinstones. Since the 
joints, faults, and fissures which have been filled with new 
mineral substances are commonly highly inclined or 
vertical, mineral veins generally run as steep wall-like 
bands across the rocks in which they occur. Their 
minerals are arranged in strips, which on the whole run 
parallel with the walls of the vein (fig. 58). 



Fin. 5S. — a, O'Uiting of one mineral, say quartz; 6, coating of a second mineral, 
say rluor spar; c, coating of first mineral, or of a third, say sulphate of baryta; 
d, vib of ore, as copper or lead; ip, w, walls of the lode. 

Mineral veius become metalliferous, when among their 
vein-stones there occur detached crystals or particles, or 
branching strings and threads, or concretionary masses or 
parallel bands of native metal, or of the sulphides, oxides, or 
other ores of metals. The association of these various sub- 
stances within the two walls or cheeks of a vein is often in 
a double set of parallel bands, those in one-half of the vein 
being repeated in the other. The middle of the vein, for 
example, may consist of galena flanked and partially mixed 
up with zinc-blende and pyrites. On either side of this 
central rib there may be a layer of some veinstone, perhaps 
fluor spar, then a duplicate band of another veinstone, such 
as barytes or quartz, and so on, to the outer edge of the 
vein (fig. 58). In other cases, as in auriferous veins of 
quartz, the vein consists wholly or almost wholly of one 
vein-stone through which the ore is disseminated in minute 
grains and strings, so that the vein-stone must be extracted 
and crushed to obtain the metal by washing. 


Mineral veins (lodes, raJre-veins) vary in thickness from 
only an inch or less up to many fathoms. Extraordinary 
variations may be traced even in the course of the same 
vein, a breadth of several feet or yards rapidly diminish- 
ing until the two walls nearly or quite meet, to the exclu- 
sion of the minerals of the vein. Similar diversities 
may be observed in the horizontal extent of veins, some 
being traceable for miles, others disappearing in a few 
yards. 

They sometimes occupy fissures without any throw, but 
most frequently seem to occur along lines of fault. In 
some cases indeed it can be shown that dislocation has 
taken place after some portion of the vein had been formed, 
but before the completion of the process. They usually 
send out branches, and in some mining districts do this to 
such an extent that it becomes hardly possible to identify 
the main vein among its numerous offshoots. 

The direction of the veins varies in different districts. 
Two series may often be traced, — a principal series running 
in one general direction, and a minor set crossing the first 
at right angles or obliquely. Great differences in the rich- 
ness of a metallic lode may be observed as it is worked 
vertically and horizontally, some of these depending in a 
way not easily explained upon the nature of the surround- 
ing rock. Among the Cornish lodes, for example, some 
contain copper only where they traverse the Devonian slates, 
and lose it where they enter the granite, where tin takes its 
place. In the lead tracts of the north of England the 
metal diminishes where the veins lie in shale, and augments 
where they run through limestone. 

In some rocks, more especially in limestones, large sub- 
terranean cavities have been filled with vein-stones and ores. 
The iron mines of the English lake district, for example, 
lie in the Carboniferous Limestone, where tunnels and 
caverns anciently dissolved out of the rock by per- 
colating or running water have been subsequently filled 
up with haematite. In the lead districts of the north of 
England also, similar cavities have received a plentiful 
deposit of vein-stones and galena with its accompanying 
ores. 

Various theories have been proposed to account for the 
infilling of mineral veins. Of these the most noteworthy 
are — (1) the theory of lateral segregation, — which teaches 
that the substances in the veins have been derived from the 
adjacent rocks by a process of solution and redeposit; and 
(2) the theory of infilling from below, — according to which 
the minerals and ores were introduced from below dissolved 
in water or steam, or by sublimation, or by igneous fusion 
and injection. 

The fact that the nature and amount of the minerals, and 
especially of the ores, in a vein vary with the nature of the 
surrounding rocks seems to show that these rocks have had 
a certain influence on the precipitation of mineral matter in 
the fissures passing through them. But that this mineral 
matter came chiefly from below appears almost certain. The 
phenomena of the ascent of hot water in volcanic districts 
afford a close analogy to what has occurred in mineral veins. 
It is known that at the present time various minerals, in- 
cluding silica, both crystalline and calcedonic, and various 
metallic sulphides, are being deposited in fissures up which 
hot water rises. At the same time it is conceivable that to 
some extent there may be a decomposition of the rocks on 
either side of a fissure, and that a portion of the mineral 
matter abstracted may be laid down in another form along 
the walls of the fissure, or, on the other hand, that the rocks 
on either side of the fissure may be permeated for some 
distance by the ascending waters, and that some of the 
mineral substances carried up in solution may be deposited 
in the pores and cavities of these rocks as well as in the 
fissure itself. 
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X. Unconfobmability. 

Where one series of rocks, whether of aqueous or igneous 
origin, has "been laid down conbinuously and witnout dis- 
turbance upon another series, they are said to be conform- 
able. Thus in fig. 59 the sheets of rock numbered 1, 2, 3, 



Fig. 50.— Overlap of conformable strata. 

and 4 have succeeded each other in regular order, and ex- 
hibit a perfect conformability. They overlap each other, 
however, No. 2 extending beyond the edge of No. 1, No. 
3 beyond that of No. 2, and so on. As already explained 
(p. 295), this structure points to a gradual subsidence and 
enlargement of the area of deposit. Entail these conform- 
able beds repose against the older platform A, with which 
they have no direct connexion. That platform may consist 
of horizontal or inclined strata, or contorted schist, or 
crystalline igneous rocks. In any case there is a complete 
break between it and the overlying rocks, which rest 
successively on different parts of the older mass. This 
relation is termed an unconformability. The upper conform- 
able beds in fig. 59 are said to lie unconformably upon A. 

It is evident that this structure may occur in ordinary 
stratified, or in igneous, or in metamorphic rocks, or between, 
any two of these great series. It is most familiarly dis- 
played among stratified masses, and can there be most satis- 
factorily studied, The lines of bedding furnish a ready 
means of detecting differences of inclination and discordance 
of superposition. But even among igneous^ protrusions and 
in ancient metamorphic masses, distinct evidence of uncon- 
formability is not always difficult to trace. 

Though conformable rocks may usually he presumed to 
have followed each other continuously without any great 
disturbance of geographical conditions, we cannot always be 
safe in such an inference. But an unconformability leaves 
no room to doubt that it marks a decided break in the con- 
tinuity of deposit. Hence no kind of geological structure 
is of higher importance in the interpretation of the history 
of the stratified formations of a country. In rare cases an 
unconformability may occur between two horizontal groups 
of strata. In fig. 60, for instance, a set of beds C is shown 
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Fig. GO.— UneonformaSility among horizontal beds, 
to Ho conformably for some distance upon an older series cl. 
Were nothing more to be seen than what appears towards 
the right hand, we might justifiably conclude the whole of 
the rocks to be conformable. By passing to the left, how- 
ever, we should find evidence of the older group having been 
upraised and unequally denuded before the deposition of the 
newer. The denudation would show that the conformability 
was accidental, that the older rocks had really been upraised 
and worn down before the formation of the newer. In such 
a case the upheaval must have been so equahlo as not to 
disturb the horizontal! ty of the lower rocks. 

As a rale, however, it seldom happens that movements 
of this kind have taken place over an extensive area so 
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equably as not to produce a want of conformability some- 
where between the older and newer rocks. Most frequently 
the older formations have been disturbed, tilted at various 
angles, or even placed on end. They have likewise been 
irregularly and enormously worn down. Hence, instead of 
lying parallel, the younger beds run transgressively across 
the upturned denuded ends of the older, The greater the 



Fig. Cl.— Section of unconfonnable rocks. 

disturbance of the older rocks the more marked _ is the un- 
con formability. In fig. 61, for instance, tbe series of beds 
A is uncomformahly covered by the series C. At both 
sides of the arch the uncomformability is strongly marked, 
but at the centre cl the two series seem to be conformable. 
An unconformability forms one of the great breaks in the 
geological record. In the foregoing figure, by way of illus- 
tration, we see at once that a notable hiatus in deposition, and 
therefore in geological chronology, must exist between series 
A and C. The older rocks had been deposited, folded, up- 
heaved, and worn down before the accumulation of the 
newer series upon their denuded edges. These changes 
must have demanded a considerable lapse of time.. Yet, 
looking merely at the structure in itself, we have evidently 
no means of fixing, even relatively, the length of interval 
marked by an unconformability. The mere violence of con- 
trast between a set of vertical beds below and a horizontal 
group above it is no reliable criterion of the relative lapse 
of time between their deposition, for an older portion of a 
given formation might be tilted on end and be overlaid un- 
conformably by a later part of the same formation. A set 
of flat rocks of high geological antiquity might, on the other 
hand, be covered by a formation of comparatively recent 
date, yet in spite of the want of discordance between the 
two, they might have been separated by a large portion of 
the total sum of geological time. It is by the evidence of 
organic remains that the relative importance of unconform- 
abilities must be measured, as will be explained in part v. 

Paramount though the effect of an unconformability may 
be in the geological structure of a country, it must never- 
theless be in almost all cases local. The disturbance by 
which it was produced can have effected but a comparatively 
circumscribed region, beyond the limits of which the con- 
tinuity of sedimentation may have been undisturbed. Wo 
may- therefore always expect to be able to fill up the gaps 
in one district from the more complete geological formations 
of another. In fig. 61 we see that something is wanting 
between A and C. But in the structure of another country 
or a different part of the same country we might discover 





Fig. G2.— Section showing the groups of fig. 01 in conformable sequence, with the 
intervening blank (B) supplied. 

the complete succession, as in fig. 62, where the whole of tho 
rocks succeed each other conformably, and whore the gap 
between A and C marked by the unconformability in fig. 
61 is bridged over by the intermediate group of strata B. 
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PART Y. —PALAEONTOLOGICAL GEOLOGY. 

Palaeontology is the science winch treats of the stmc- 
ture, affinities, classification, and distiibution m time of the 
forms of plant and animal life embedded m the locks of the 
earth’s crust. In one sense it may be regarded as a branch 
of zoology and of botany, its claim m this view to rank as 
a separate science resting almost solely on the fact that of 
the forms with which it deals but a small proportion 
belongs to the living world. In another aspect it may be 
looked upon as a bianch of geology, seeing that its assist- 
ance is absolutely indispensable m many of the most fami- 
liar and fundamental problems of the lattei science. It 
is under this last aspect that we have to regard it here 
We shall consider merely those leading featuies of paleeon- 
tological inquiry without some knowledge of which progiess 
in modern geology would be impossible. 

Fossils. — Palaeontological geology, then, deals with the 
fossils or organic remains preserved in the rocks, and endea- 
vours to gather from them infoimation as to the histoiy of 
the globe and its inhabitants. The term “fossil,” mean- 
ing literally anything “ dug up,” was formerly applied in- 
discriminately to any mineral substance taken out of the 
earth’s crust, wdiether organized 01 not. Ordinary minerals 
and rocks were thus included as fossils For many years, 
however, the meaning of the word has been restricted, so 
as to include only the remains or traces of plants and 
animals preserved in any natural formation whether hard 
rock or superficial deposit. The idea of antiquity or relative 
date is not necessarily involved in this conception of the 
term. Thus the bones of a sheep buried under gravel and 
silt by a modern flood, and the obscure crystalline traces of 
a coral in ancient masses of limestone, are equally fossils. 

Nor has the term fossil any limitation as to organic grade. 
It includes not merely the remains of organisms, but also 
whatever was directly connected with or produced by these 
organisms. Thus the resin wdnch was exuded from trees of 
long-perished forests is as much a fossil as any portion of 
the stem, leaves, flowers, or fruit, and in some respects is 
even more valuable to the geologist than more determinable 
remains of i ts parent trees, because it has often preserved 
m admit able perfection the insects which flitted about in 
the woodlands The burrows and trails of a worm preserved 
m sandstone and shale claim recognition as fossils, and 
indeed are commonly the only indications to be met with of 
the existence of annelide life among old geological forma- 
tions. The droppings of fishes and reptiles, called copro- 
lites, are excellent fossils, and tell their tale as to the 
presence of vertebrate life in ancient waters The little 
agglutinated cases of the caddis-worm remain as fossils 
in formations from which perchance most other traces of 
life may have passed away. Nay, the very handiwork of 
man, when preserved in any natural manner, is entitled to 
rank among fossils ; as where his flint-implements have been 
dropped into the prehistoric gravels of river-valleys, or where 
his canoes have been buried in the silt of lake-bottoms. 
r - The term fossil, moreover, suffers no restriction as to the 
condition or state of preservation of any organism. In 
some rare instances the very flesh, skin, and hair of a 
mammal have been preserved for thousands of years, as in 
the case of the mammoths entombed within the frozen mud 
cliffs of Siberia. In most cases all or most of the original 
animal matter has disappeared, and the organism has been 
more or less completely mineralized or petrified. It often 
happens that the whole organism has decayed, and a mere 
cast in amorphous mineral matter, as sand, clay, ironstone, 
silica, or limestone remains , yet all these variations must 
be comprised in the comprehensive term fossil. 

Conditions for the Preservation of Organic Remains. — At 
the outset the question naturally suggests itself how the 
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remains of plants and animals come to have been preserved 
in locks at all. If we observe what takes place at the 
present day, and argue that it may fairly be taken as an 
indication of what has been the ordinary condition of things 
m the geological past, we see that there must have been so 
many chances against the conservation of either animal 01 
plant remains that their occuirence among stratified forma 
tions should be regarded as exceptional, and as the result 
of various fortunate accidents. 

1. Consider, in the first place, what chances exist for the 
preservation of lemains of the present fauna and flora of a 
country. The surface of the land may be densely clothed 
with forest, and abundantly peopled with animal life. But 
the trees die and moulder into soil. The animals, too, dis- 
appear, generation after generation, and leave no percep- 
tible tiaces of their existence. If we were not aware from 
authentic records that cential and northern Em ope was 
covered with vast forests at the beginning of our era, how 
could we know this fact l What has become of the 
herds of wild oxen, the bears, wolves, and other denizens 
of primeval Europe 1 ? How could we prove from tbe ex- 
amination of the surface soil of any country that those 
creatures had once abounded there 1 We might search m 
vain for any such superficial traces, and would learn by so 
doing that the law of nature is everywhere “ dust to dust.” 

The conditions for the preservation of any relics of the 
plant and animal life of a terrestrial surface must therefore 
be always exceptional. They are supplied only wheie the 
organic remains can be protected from the air and super 
ficial decay. Hence they may be observed in 

1 Lakes. — Over the floor of a lake deposits of silt, 
peat, marl, &c , are formed. Into these the stems, branches, 
leaves, flowers, fruits, or seeds of plants from the neigh- 
bouring land may be carried, together with the bodies of 
land animals, insects, and birds. An occasional storm may 
blow the lighter debris of the woodlands into the water. 
Such portions of the wreck as did not float, and were not 
washed ashore again, might sink to the bottom Of these 
the laiger part would m most cases probably lot away, so 
that, in the end, only a very small fraction of the whole 
vegetable matter cast over the lake by the wind would be 
covered up and preserved at the bottom. In like manner 
the animal remains swept by winds or by river floods into 
the lake would run so many risks of dissolution that only 
a proportion of them, and probably merely a small propor- 
tion, would be preserved, When we consider these chances 
against the conservation of the vegetable and animal life 
of the land, we must admit that, at the best, lake-bottoms 
can contain but a meagre and imperfect representation of 
the abundant life of the adjacent hills and plains. 

Butlakeshave a distinct flora and fauna of their own . Their 
aquatic plants may be entombed in the gathering deposits 
of the bottom Their mollusks, of characteristic types, some- 
times form, by the accumulation of their remains, sheets of 
soft calcareous marl, in which many of the undecayed shells 
are preserved. Their fishes, likewise distinctly lacustrine, 
no doubt must often be entombed in the silt or marl. 

2. Peat-mosses. — Wild animals venturing on the more 
treacherous watery parts of a peat-hog are sometimes 
engulphed or “ laired ” The antiseptic qualities of the 
peat preserve such remains from decay. Hence from 
European peat-mosses numerous remains of deer and oxen 
have been exhumed. Evidently the larger beasts of the 
forest ought chiefly to he looked for in these localities. 

3. Deltas at River Mouths. — From what has been said 
in previous pages [ante, pp. 276-8) regarding the geological 
operations of rivers, it is obvious that to some extent both 
the flora and the fauna of the land may be buried among 
the sand and silt of deltas. When we consider, however, 

i that though occasional or frequent river-floods sweep down 
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trees, herbage, and the bodies o£ land animals, the remains 
so transported ran every risk of decaying or being other- 
wise destroyed while still afloat, and that even if they reach 
the bottom they will tend to dissolution there unless 
speedily covered up and protected by fiesh sediment, we 
must peiceive that delta formations can scarcely be ex- 
pected to give us more than a meagie outline of the varied 
terrestrial flora and fauna. 

4. Caverns. — These are eminently adapted for the pre- 
servation of the higher forms of terrestnal life. Most of 
our knowledge of the prehistoric mammalian fauna of 
Europe is derived from what has been disinterred from 
bone-caves. As these recesses lie for the most part in lime- 
stone or in calcareous rock, their floors are commonly coated 
with stalagmite fiom the drip of the roof ; and as this de- 
posit is of great closeness and durability it has effectually 
preserved whatever it has covered or enveloped. The 
caves have in many instances served predatory beasts, like 
the hyaena, cave-lion, and cave-bear, as dens in which they 
slept, and into which some of them dragged their prey. 
In other cases they have been merely holes into which 
different animals crawled to die, or into which they fell or 
were swept by inundations. Under whatever ciicum- 
stances the animals left their remains in these subter- 
ranean retreats, the result has been that the bones have 
been covered up and preserved Still, we must admit that 
after all but a mere fraction even of the mammals of the 
time would enter the caves, and therefore that the evi- 
dence of the cavern-deposits, profoundly interesting and 
valuable as it is, presents us with merely a glimpse of one 
aspect of the life of the laud 

II. In the next place, if we turn to the sea, we find cer- 
tainly many moie favourable conditions for the preservation 
of organic forms, but also many circumstances which 
operate against it. While the level of the land remains 
stationary, there can be but little effective entombment of 
marine organisms in littoral deposits ; for only a limited 
accumulation of sediment will be formed until subsidence 
of the sea-floor takes place In the trifling beds of sand 
or gravel thrown up on a stationary shore, only the harder 
and more durable forms of life, such as gasteropods and 
lamellibrancbs, which can withstand the triturating effects 
of the beach waves, are likely to remain uneffaced 

Below tide-marks, along the margin of the land where 
sediment is gradually deposited, the conditions are favour- 
able for the preservation of marine organisms. Sheets of 
sand and mud are there laid down. In those sediments the 
harder parts of many forms of life may be entombed and 
protected from decay. But only a small proportion of the 
total marine fauna may bo expected to occur m such 
deposits. At the best, merely littoral and shallow-water 
forms will occur, and even under the most favourable con- 
ditions they will represent but a fraction of the whole assem- 
blage of life in these juxta -terrestrial parts of the ocean. 
As we recede from the land the rate of deposition of sedi- 
ment on the sea-floor must become feebler, until m the 
remote central abysses it reaches a hardly appreciable mini- 
mum. Except, therefore, where organic deposits, such as 
ooze, are forming in these more pelagic regions, the condi- 
tions must be on the whole unfavourable for the preserva- 
tion of any adequate representation of the deep-sea fauna 
Hard enduring objects, such as teeth and bones, may slowly 
accumulate and be protected by a coating of peroxide of 
manganese, or of some of the silicates above (p. 288) 
referred to as now forming here and there over the deep- 
sea-bottom. But such a deposit, if raised into land, would 
tupply but a meagre picture of the life of the sea. 

Wo must conclude therefore that of the whole sea-floor 
the area best adapted for preserving a varied suite of 
marine organic exuviae is that belt which, running along 
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the margin of the land, is ever receiving fiesh layers of 
sediment transported by rivers and currents from the 
adjacent shores. The most favourable conditions for the 
accumulation of a thick mass of marine fossiliferous strata 
will arise when the area of deposit is undergoing a gradual 
subsidence. If the rate of depression and that of deposit 
were equal, or nearly so, the movement might proceed for 
a vast period without producing any great apparent change 
in marine geography, and even without seriously affecting 
the distribution of life over the sea-floor within the area 
of subsidence. Hundreds or thousands of feet of sedi- 
mentary strata might in this way be heaped lip round the 
continents, containing a fragmentary series of organic re- 
mains belonging to those forms of shallow-watei life 
which had hard parts capable of preservation. 

There can be little doubt that such has in fact been the 
history of the mam mass of stratified formations in the 
earth’s crust. These piles cf marine strata have unques- 
tionably been laid down m comparatively shallow water 
within the area of deposit of terrestrial sediment. Their 
great depth seems only explicable by prolonged and repeated 
movements of subsidence, interrupted, however, as we know, 
by other movements of a contrary kind. These geographical 
changes affected at once the deposition of inorganic mate- 
rials and the succession of organic forms. One series of 
strata is sometimes abruptly succeeded by another of a very 
different character, and we generally find a corresponding 
contrast between their respective organic contents. 

It follows from these conclusions that representatives of 
the abyssal deposits of the central oceans are not likely to 
be met with among the geological formations of past times. 
Thanks to the great work done by the “ Challenger ” expe- 
dition, we now know what are the leading characters of 
these abyssal deposits of the present day They have 
absolutely no analogy among the formations of the earth's 
crust. They differ, indeed, so entirely from any formation 
which geologists considered to be of deep-water origin as to 
indicate that, from early geological times, the present great 
areas of land and sea have remained on the whole where 
they are, and that the land consists mainly of strata formed 
at successive epochs of terrestrial debris laid down in the 
surrounding shallow sea. 

Relative Value of Organic Remains as Rossils . — As the 
conditions for the preservation of organic remains exist 
more favouiably under the sea than on land, marine organ- 
isms must be far more abundantly conserved than those 
of the land. This is true to-day, and has been true in all 
past geological time. Hence for the purposes of the geolo- 
gist the fossil remains of marine forms of life far surpass 
all othets in value. Among them there will necessarily be 
a gradation of importance regulated chiefly by their relative 
abundance Now, of all the marine tubes which live withm 
the juxfca-terrestrial belt of sedimentation, unquestionably 
the Mollusca stand in the place of pre-eminence as regards 
their aptitude for becoming fossils. In tlie first place they 
almost all possess a hard durable shell, capable of resisting 
considerable abrasion, and leadily passing into a mineralized 
condition. In the next place they arc extremely abundant 
both as to individuals and genera. They occur on the 
shore within tide mark, and range tlience down into the 
abysses. Moreover, they appear to have possessed those 
qualifications from early geological times. In the marine 
Mollusca, therefore, we have a common ground of compari- 
son between the stratified formations of different periods. 
They have been styled the alphabet of palaeontological 
inquiry. It will be seen, as we proceed, how much in the 
interpretation of geological history depends upon the testi- 
mony of sea-shells. 

Looking at the organisms of the land, we perceive that, 
as a rule, the abundant terrestrial flora has a comparatively 
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small chance of being well represented in a fossil state, that 
indeed, as a rule, only that portion of it of which the leaves, 
twigs, flowers, and fruits are blown into lakes is likely to 
be partially preserved. Terrestrial plants, therefore, occur 
in comparative rarity among stiatified rocks, and furnish in 
consequence only limited means of comparison between the 
formations of different ages and countries. Of land animals 
the vast majority perish and leave no permanent trace of 
then existence. Predatory and other forms whose remains 
may be looked for in caverns or peat-mosses, must occur 
more numerously m the fossil state than birds, and aie 
correspondingly more valuable to the geologist for the com- 
parison of different strata. 

Relative Age of Fossils. — Although absolute dates cannot 
be fixed m geological chronology, it is not difficult to deter- 
mine the relative age of different strata, and consequently 
of their enclosed oigauic remains For this purpose the 
fundamental law is based on what is termed the “order of 
superposition.” This law may be thus defined . — in a senes 
of stratified formations the older must underlie the younger. 
It is not needful that we should actually see the one lying 
below the other. If a continuous conformable succession of 
strata dips steadily in one direction we know that the beds 
at the one end must underlie those at the other, because 
we can trace the whole succession of beds between them. 
Rare instances occur where strata have been so folded by 
great terrestrial disturbance that the younger are made to 
underlie the older. But this inversion can usually be made 
quite clear from other evidence. The true older of super- 
position is decisive of the relative ages of stratified rocks 

If therefore formations lie regularly above each other, 
B upon A, 0 upon B, D upon 0, and so on, it is evident 
that the organic remains found in A must have lived and 
died before those in B were entombed, the latter must 
have been covered up before those in C, and these again 
before those in D. The chronological sequence of fossils 
must be determined first of all by the older of superposition 
of their enclosing strata There is nothing in the fossils 
themselves, apart from experience, to fix their date. Unless, 
for example, we knew from observation or testimony that 
Rhynchonella pleurodon is a shell of the Carboniferous Lime- 
stone, and Rhynchonella tetrahedra is a shell of the Lias, 
we could not, from mere inspection of the fossils themselves, 
pronounce as to their real geological position. It is quite 
true that by practice a palaeontologist has Ms eye so trained 
that he can make shrewd approximations to the actual 
horizon of fossils which he may never have seen before , but 
he can ouly clo this by availing himself of a wide experience 
based upon the ascertained order of appearance of fossils as 
determined by the law of superposition. For geological 
purposes therefore, and indeed for all purposes of compari- 
son between the faunas and floras of different periods, it is 
absolutely essential first of all to have the order of super- 
position of strata rigorously determined. Unless this is 
done the most fatal mistakes may be made in palaeontolo- 
gical chronology Blit when it has once been done in one 
typical district, the order thus established may be held as 
proved for a wide region where, from paucity of sections, 
or from geological disturbance, the true succession of forma- 
tions cannot be satisfactorily determined. 

Uses of Fossils in Geology . — There are two main purposes 
to which fossils may be pub in geological research • — (1) to 
throw light upon former conditions of physical geography, 
such as the presence of land, rivers, lakes, and seas, m 
places where they do not now exist, changes of climate, and 
the former distribution of plants and animals ; and (2) to 
furnish a guide in geological chronology whereby rocks may 
be classified according to relative date, and the facts of geo- 
logical history may be arranged and interpreted as a con- 
nected record of the earth’s progress. 


1 A few examples will saffice to show the manifold 
assistance which fossils furnish to the geologist in tlm 
elucidation of ancient geography 

(a ) Former land-surfaces are revealed by the presence of 
tree-stumps iu their positions of growth, with their roots 
branching freely in the underlying stratum, which, represent- 
ing the ancient soil, often contains leaves, fruits, and othei 
sylvan remains, together with traces of the hones of land aui- 
mals, remains of insects, land-shells, &c. Ancient woodland 
suifaces of this kind are found between tide-marks, and even 
below low-water line, round different parts of the British 
coast. They unequivocally prove a subsidence of the land 
Of moie ancient date are the “dirt-beds” of Portland, which, 
by their layers of soil and tree-stnmps, show that woodlands 
of cycads sprang up over an upraised sea-bottom and were 
buiied beneath the silt of a river or lake. Still further 
back in geological history come the numerous coal-growths 
of the Carboniferous period, pointing to wide jungles of tei- 
restrial or aquatic plants, like the modern mangrove swamps, 
which were submerged and covered with sand and silt. 

(b ) The former existence of lakes can be satisfactorily 
proved from beds of marl or lacustune limestone full of 
fresh-water shells, or from fine silt with leaves, fruits, and 
insect remains. Such deposits are abundantly forming at 
the present day, and they occur at various horizons among 
the geological formations of past times. The well-known 
nagelflue of Switzerland — a mass of conglomerate attaining 
a thickness of fully 6000 feet — can be shown from its fossil 
contents to be essentially a lacustrine formation 

(c.) Old sea-bottoms are vividly brought before us by 
beds of marine shells and other organisms. Layers of water- 
worn giavel and sand, with rolled shells of littoral and 
infra-littoral species, unmistakably maik the position of a 
former shore line Deeper water is indicated by finer 
muddy sediment, with relics of the fauna which prevails 
beneath the reach of waves and ground-swell Limestones 
full of corals, or made up of crinoids, point to the slow con- 
tinuous growth and decay of generation after generation of 
organisms in clear sea-water. 

(d.) Variations in the nature of the w T ater or of the sea- 
bottom may sometimes be shown by changes in the size or 
shape of the organic remains. If, for example, the fossils 
in the central and lower parts of a limestone are large and 
well-formed, but m the upper layers become dwarfed and 
distorted, we may reasonably infer that the conditions for 
their continued existence at that locality must have been 
gradually impaired. The final complete cessation of these 
favourable conditions is shown by the replacement of the 
limestone by shale, indicative of the water having become 
muddy, and by the disappearance of the fossils, which had 
shown their sensitiveness to the change. 

(<?.) That the sea-floor represented by a fossiliferous 
stratum was not far from land is sufficiently proved by 
mere lithological characters, as has been already explained ; 
but the conclusion may be further strengthened by the 
occurrence of leaves, stems, and other fragments of terres- 
trial vegetation which, if found in some numbers among 
marine organisms, would make it improbable that they had 
been drifted far from land. 

(/) The existence of different conditions of climate in 
former geological periods is satisfactorily demonstrated from 
the testimony of fossils. Thus an assemblage of the remains 
of palms, gourds, and melons, with bones of crocodiles, 
turtles, and sea-snakes, proves a sub-tropical climate to have 
prevailed over the south of England in the time of the older 
Tertiary formations. On the other hand, the presence of 
an intensely cold or arctic climate far south iu Europe 
during post-Tertiary time can be shown, from different kinds 
of evidence, such as the existence of the remains of arctic 
animals even as far as the south of England and of France. 
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T3iis is <1 iib e of fossils, however, where great caution 
must he used We cannot affirm that, because a certain 
species of a genus lives now m a warn part of the globe, 
every species of that genus must always hav e lived in similar 
circumstances. The well-known example of the mammoth 
and woolly rhinoceros having lived m the cold noitli, vlnle 
their modem representatives inhabit some of the wannest 
legions of the globe, may be usefully lemeinheied as a warn- 
ing against any such conclusions When, however, we find 
that not one fowl merely, but the whole assemblage of 
fossils m a f oi illation has its modern analogue m a ceitam 
general condition of climate, we may at least tentatively 
mfei that the same kind of climate prevailed where that 
assemblage of fossils lived. Such an mfeience would 
become more and more unsafe m piopoitionto the antiquity 
of the fossils and their divergence from existing forms 

2. When the order of superposition has been determined m 
a great series of stratified formations, it is found that the 
fossils at the bottom are not quite tbe same as those at the 
top of the series. As we trace the beds upward we discos er 
that species after species of the lowest platforms disappears, 
until perhaps not one of them is found. With the cessation 
of these older species others make their entrance. These 
in turn are found to die out and to be replaced by newer 
forms. After patient examination of the rocks, it is as- 
cei tamed that every well-marked formation is chaiactenzed 
by its on a species or genera, or by a general assemblage or 
fanes of organic forms. This can only, of course, bo deter- 
mined by actual practical experience over an area of some 
siz 3 When the typical fossils of a formation are known, 
they seivo to identify that formation in its progtess across 
a country. Thus, as we trace the formation into tracts 
where it would be impossible to determine the true order 
of supei position, owing to the want of sections, or to the 
distuibed condition of the rocks, we can employ the fossils 
as a means of identification, and speak with confidence as 
to the succession of the rocks. We may oven demonstrate 
that in some mountainous ground the beds have been turned 
completely upside down, if we can show that the fossils m 
what are now the uppermost strata ought properly to lie 
underneath those in the beds below them 

Obsei rations made over a large part of the surface of the 
globe have enabled geologists to divide the stratified part 
of the earth’s crust into systems, formations, and groups or 
scries. These subdivisions are frequently marked off fiom 
each other by lithological characters. But mere lithological 
differences would afford at the best but a limited and local j 
ground of separation. Two masses of sandstone, for ex- j 
ample, having exactly the same general external and internal 
characters, might bolong to very different geological periods. 
On the other hand, a series of limestones m ono locality 
might be the exact chronological equivalent of a set of sand- 
stones and conglomerates at another, and of a series of 
shales and clays at a third. 

It is by their characteristic fossils that the divisions of 
the stratified rocks can be most satisfactorily made. Each 
formation being distinguished by its own assemblage of 
organic remains, it can be followed and recognized even 
amid the crumplings and dislocations of a disturbed region. 
The same general succession of organic types can bo observed 
over a large part of the world, though, of course, with im- 
portant modifications in different countries. This similarity 
of succession has been termed fmiotaxis — a term which ex- 
presses the fact that the order in which the leading types of 
organized existence have appeared upon the earth has been 
similar even in widely separated regions, 

It is evident that in this way a method of comparison is 
furnished whereby the stratified formations of different parts 
of the earth’s crust can be brought into relation with each 
other. We find, for example, that a certain series of strata 
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is characterized in Britaui by ceitain genera and species of 
corah, brachiopods, lamellibianchs, gasteiopods, and cepha- 
lopoda. A group of locks m Bohemia, differing more or 
less from these m lithological aspect, contains on the whole 
the same genera, and many even of the same species. In 
Scandinavia a set of beds may be seen unlike, perhaps, in 
external characters to the British type, but yielding many 
of the same fossils. In Canada and many paits of the 
northern United States, othei rocks enclose many of the 
same, and of closely allied genera and species. . All these 
groups of strata are classed together as homotaxial , that is, 
as having been deposited dm mg the same relative period 
in the general progress of life in each region. 

It was at one time believed, and tbe belief is still far from 
extinct, that groups of strata characterized by this com 
rnunity or resemblance of organic remains weie chronologi- 
cally contemporaneous. But such an inference rests upon 
most insecure grounds. We may not be able to disprove 
the assertion that the stiata were stuctly coeval, but we 
have only to reflect on the present conditions of zoological 
and botanical distribution, and of modern sedimentation, 
to be assuied that the assertion of contemporaneity is a 
mere assumption Consider for a moment what would 
happen were the present surface of any portion of central 
| or southern Europe to he submerged beneath the sea, 
coveied by maiine deposits, and then re-elevated into land. 

I The liver-ten aces and lacustiine mails formed befoie the 
i time ot Julius Ciesar could not be distinguished by any 
fossil tests fiom those laid down in the clays of Victona, 

I unless, indeed, traces of human implements were obtainable 
’ whereby the progiess of civilization during 2000 years 
might be inchoated. So far as regards the shells, bones, 
and plants preserved iu the various formations, it would bo 
absolutely impossible to disci iminate their l dative dates, 
tliey would bo classed as “geologically contemporaneous,” 
that is, as having been formed during the same period in the 
history of life in the Euiopean area, yet there might be a 
I difference of 2000 years oi more between many of them 
Strict contemporaneity cannot bo asserted of any strata 
merely on the ground of similarity or identity m fossils. 

But the phiase “ geologically contemporaneous 51 is too 
vague to have any chionological value except in a relative 
sense. To speak of two formations as in any sense contem- 
poraneous which may have been separated by thousands 
of years seems rather a misuse of language, though the 
phraseology lias now gamed such a footing in geological 
literature as probably to be inexpugnable If wo turn again 
for suggestions to the existing distribution of life on the 
earth we learn that similarity or identity of species and 
genera holds good on the whole only for limited areas, and 
consequently, if applied to wide geographical regions, ought 
to be an argument for diversity rather than for similarity 
of age. If wo suppose the Biitisli seas to bo raised into 
dry land, so that the organic relics preserved in their sands 
and silts could be exhumed and examined, a general com- 
mon facies or type would bo found, though some species 
would bo more abundant in or entirely confined to the north, 
while others would show a greater development in the 
opposite quarter. Still Ihero would bo such a similarity 
throughout the whole that no naturalist would hesitate to 
regard tlie organisms as those of one biological _ province, 
anil belonging to the same great geological period. The 
region is so small, and its conditions of life so uniform and 
uninterrupted, that no marked distinction is possible 
between the forms of life in its different parts. 

Widening the area of observation, wo perceive that as we 
recede from any given point the forms of life gradually 
change. Tegetation alters its aspect from climate to climate, 
and with it come corresponding transformations in the 
character of bisects, birds, and wild animals. A lake bottom 
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would preserve one suite of organisms in England, but a 
very different group at the foot of the Himalaya Mountains, 
yet the deposits at the two places might be absolutely coeval, 
even as to months and days Hence it becomes apparent 
that while strict contemporaneity cannot be predicated of 
deposits containing the same organic remains, it may actu- 
ally be tiue of deposits m which they are quite distinct 
If, then, at the present time, community of organic forms 
obtains only m diatiicts, regions, or provinces, it may have 
been moie or less limited also in past time Similarity 
or identity of fossils among formations geographically 
far apart, instead of proving contemporaneity, ought rather 
to be looked upon as indicative of great discrepancies m 
the relative epochs of deposit For in any theory of 
the origin of species, the spread of any one species, still 
more of any group of species to a vast distance from the 
original centre of dispersion, must in most cases have been 
inconceivably slow It must have occupied so prolonged 
a time as to allow of almost indefinite changes in physical 
geography. A species may have disappeared from its 
primeval birthplace while it continued to flourish m one or 
more directions in its outwaicl circle of advance. The date 
of the first appearance and final extinction of that species 
would thus differ widely according to the locality at which 
we might examine its remains. 

The grand march of life, in its progress from lower to 
higher forms, has unquestionably been broadly alike in all 
quarters of the globe. But nothing seems more certain than 
ttiat its rate of advance has not everywhere been the same. 
It has moved unequally over the same region. A certain 
stage of progress may have been reached m one quarter 
of the globe thousands of years before it was reached in 
another; though the same genei’al succession of organic 
forms might be found in each region 

The geological formations form the records of these ages 
of oiganic development. In every country where they are 
fully displayed, and where they have been properly exa- 
mined, they can be separated out from each other accoi*dmg 
to then organic contents. Their relative age within a 
limited geographical area can be demonstrated by the mere 
law of superposition. When, however, the formations of 
distant countries are compared, all that we can safely affirm 
regarding them is that those containing the same or a repre- 
sentative assemblage of organic remains belong to the same 
epoch in the history of biological progress in each area 
They are homotcixial ; but we cannot assert that they are 
contemporaneous, unless we are prepared to include within 
that term a vague period of perhaps thousands of years 
Doctrine of Colonies. — M. Barrande, the distinguished 
author of the Systeme Silunen cle la Boheme, drew attention 
more than a quarter of a century ago to certain remarkable 
intercalations of fossils in the series of Silurian strata of 
Bohemia. He showed that, while these strata presented a 
normal succession of organic remains, there were neverthe- 
less exceptional bands, which, containing the fossils of a 
higher zone, were yet included on different horizons among 
inferior portions of the series. He termed these precursory 
bands "colonies,” and defined the phenomena as consisting 
in the partial co-existence of two general faunas, which, con- 
sidered as a whole, were nevertheless successive. He sup- 
posed that during the later stages of his second Silurian 
fauna m Bohemia the first phases of the third fauna had 
already appeared, and attained some degree of development 
in some neighbouring but yet unknown region. At inter- 
vals, corresponding doubtless to geographical changes, such 
as movements of subsidence or elevation, volcanic eruptions, 
&c., communication was opened between that outer region 
and the basin of Bohemia. During these intervals a greater 
or less number of immigrants succeeded in making their 
way into the Bohemian area, but as the conditions for their 
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prolonged continuance there were not yet favourable, they 
soon died out, and the noimal fauna of the region lesumed 
its occupancy. The deposits formed during these partial 
interruptions, notably graptolitic schists, accompanied by 
igneous sheets, contain, besides the invading species, remains 
of some of the indigenous foims Eventually, however, on 
the final extinction of the second fauna, and, we may sup- 
pose, on the u It Lin ate demolition of the physical barriers 
hitherto only occasionally and tempoiarily broken, the third 
fauna, which had already sent successive colonies into the 
Bohemian aiea, now swarmed into it, and peopled it till 
the close of the Silmian period 

This onginal and ingenious doctrine has met with much 
opposition on the pait of geologists and palaeontologists. 
Of the facts cited by M Bairande there has been no ques- 
tion, but other explanations have been suggested for them. 
It has been said, for example, that the so-called colonies are 
merely bands of the Upper Silurian rocks or third fauna, 
which by great plications have been so folded with the 
older rocks as to seem regularly mtersti atified with them. 
But the author of the Systeme Silunen very justly conteuds 
that of such foldings there is no evidence, but that, on the 
contrary, the sequence of the strata appears normal and 
undisturbed. Again it has been urged that the difference 
of organic contents m these so-called colonies is due 
merely to a difference in the conditions of water and sea 
bottom, particular species appearing with the conditions 
favourable to their spread, and disappearing when these 
ceased. But this contention is really included in M. 
Barrande’s theory. The species which disappear and re- 
appear in later stages must have existed in the meanwhile 
outside of the area of deposit, which is precisely what he 
has sought to establish. Much of the opposition which his 
views have encountered has probably arisen from the feeling 
that if they are admitted they must weaken the value of 
pal® ontological evidence in defining geological horizons. A 
pal®ontologist, who has been accustomed to deal with 
certain fossils as unfailing indications of particular portions 
of the geological senes, is naturally unwilling to see Ins 
generalizations upset by an attempt to show that the fossils 
may occur on a far earlier lionzon. 

If, however, we view this question from the broad nat- 
ural history platform from which lb was regarded by M. 
Barrande, it is impossible not to admit that such phenomena 
as he has sought to establish in Bohemia must have con- 
stantly occurred in all geological periods and in all parts of 
the world. No one now believes in the sudden extinction 
and creation of entire faifnas. Every great fauna in the 
earth’s history must have gradually grown out of some pre- 
existing one, and must have insensibly graduated into that 
which succeeded. The occurrence of two very distinct 
faunas in two closely consecutive series of strata does not 
prove that the one abruptly died out and the other suddenly 
appeared in its place. It only shows, as Darwin has so well 
enforced, the imperfection of the geological record. In the 
interval between the formation of two such contrasted groups 
of rocks the fauna of the lower strata must have continued 
to exist elsewhere, and gradually to change into the newer 
facies which appeared when sedimentation recommenced 
with the upper strata. Distinct zoological provinces have 
no doubt been separated by narrow barriers in former geo- 
logical periods, as they still are to-day. There seems, 
therefore, every probability that such migrations as M. 
Barrande has supposed in the case of the Silurian fauna of 
Bohemia have again and again taken place. Two notable 
examples will be given in later pages, one in the Lower and 
one in the Upper Old Red Sandstone of Scotland. 

Gaps m the Geological Record . — The history of life has 
been very imperfectly preserved in the stratified parts of the 
earth’s crust Apart from the fact that, even under the 
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most favourable conditions, only a small proportion of the 
total flora and. fauna oE any period could be preserved m the 
fossil state, enormous gaps occur -where no record has been 
preserved at all. It is as if whole chapters and books were 
missing from an historical work Some of these lacunae are 
sufficiently obvious. Thus, in some cases, powerful disloca- 
tions have thrown considerable portions of the rocks out of 
sight Sometimes extensive mefcamorpkism has so affected 
them that their original characters, including their organic 
contents, have been destroyed. Oftenest of all, denudation 
has come into play, and va-sfc masses of fossiliferous rock 
have been entirely worn away. That this cause has operated 
frequently is shown by the abundant unconformabilities m 
the stiucture of the earth’s crust. 

While the mere fact that one seiies of rocks lies uncon- 
formably on another proves the lapse of a considerable 
interval between their respective dates, the xelative length 
of this interval may sometimes he demonstrated by means 
of fossil evidence and by this alone. Let us suppose, for 
example, that a certain group of formations has been dis- 
turbed, upraised, denuded, and covered unconformably by 
a secoud group. In lithological characters the two may 
closely resemble each other, and there may be nothing to 
show that the gap represented by their unconformability is 
not of a trifling character. In many cases, indeed, it would 
be quite impossible to pronounce any well-grounded judg- 
ment as to the amount of interval, even measured by the 
vagus relative standards of geological chronology But if 
each group contains a well-preserved suite of oiganic re- 
mains, it may not only be possible, but easy, to say exactly 
how much of the geological record has been left out between 
the two sets of formations. By comparing the fossils with 
those obtained from regions where the geological record is 
more complete, it may be ascertained perhaps that the 
lower rocks belong to a certain platform or stage in geologi- 
cal history which for our present purpose we may call D, 
and that the upper rocks can m like manner be paralleled 
with stage H. It would be then appaient that at this 
locality the chronicles of three great geological periods E, 
F, and G were wanting, which are elsewhere found to be 
intercalated between D and H. The lapse of time repre- 
sented by this unconformabdity would thus be equivalent 
to that required for the accumulation of the thiee missing 
formations in those regions where sedimentation went on 
undisturbed 

But fossil evidence may be made to prove the existence 
of gaps which aie not otherwise apparent. As has been 
already remarked, changes m organic forms must, on the 
whole, have been extremely slow in the geological past. 
The whole species of a sea floor could not pass entirely 
away, and be replaced by other forms, without the lapse 
of long periods of time, IE then among the conformable 
stratified formations of former ages we encounter sudden 
and abrupt changes in the facies of the fossils, we may 
be certain that these must mark omissions in the record, 
which we may hope to fill iu from a more perfect series 
elsewhere. The complete contrasts between unconformable 
strata are sufficiently explicable. It is not so easy to give 
a satisfactory account of those which occur where the beds 
are strictly conformable, and where no evidence can be 
observed of any considerable change of physical conditions 
at the time of deposit. A group of strata having the same 
general lithological characters throughout may be marked 
by a great discrepance between the fossils above and below 
a certain line. A few species may pass from the one into 
the other, or perhaps every species may be different. In 
cases of this kind, when proved to be not merely local but 
persistent over wide areas, we must admit, notwithstanding 
the apparently undisturbed and continuous character of the 
original deposition of the strata, that the abrupt transition 


from the one facies of fossils to the other must represent a 
long interval of time which has not been recorded by the 
deposit of strata. Professor Ramsay, who called attention 
to these gaps, termed them “breaks in the succession of 
organic remains ” He showed that they occur abundantly 
among the Pakeozoic and Secondary rocks of England. It 
is obvious, of course, that these bleaks, even though trace- 
able over wide regions, were not general over the whole 
globe There have never been any universal interruptions 
m the continuity of the chain oE being, so far as geological 
evidence can show. But the physical changes which caused 
the breaks may have been general over a zoological district 
or minor legion. They no doubt often caused the com- 
plete extinction of genera and species which had a small 
geographical range. 

From all these facts it is clear that the geological lecord, 
as it now exists, is at the best but an imperfect cliiouicle of 
geological history. In no country is it complete The 
lacunae of one legion must be supplied from another Yet 
m proportion to the geographical distance between the 
localities where the gaps occur and those whence the mis- 
sing intervals are supplied, the element of uncertainty in 
our reading of the record is increased. The most desirable 
method of research is to exhaust the evidence for each aiea 
or province, and to compare the general order of its succes- 
sion as a whole with that which can he established for other 
provinces It is, therefore, only after long and patient 
observation and comparison that the geological history of 
different quarters of the globe can be con elated. 

Subdivisions of the Geological Record by means of Fossils . — 
As fossil evidence furnishes a much moie satisfactory and 
widely applicable means of subdividing the stiatified rocks 
of the earth’s crust than mere lithological characters, it is 
made the basis of the geological classification of these rocks. 
Thus we may find a particular stratum marked by the 
occurrence in it of various fossils, one or more of which 
may be distinctive, either from occurring in no other bed 
above and below, or from special abundance m that stratum. 
These species might therefore be used as a guide to the oc- 
currence of the bed in question, which might be called by the 
name of the most abundant species. In this way a geological 
horizon or zone would be marked off, and geologists would 
thereafter recognize its exact position m tlio series oE forma- 
tions But before sucb a generalization can be safely made, 
we must be sure that the species in question really never 
does appear on any other platform. This evid ently demands 
wide expeiience over an extended field of observation. Thu 
assertion that a particular species occurs only on one horizon 
manifestly rests on negative evidence as much as on positive 
The palaeontologist who makes it cannot mean moie than 
that he knows the fossil to lie on that horizon, and that, 
so far as his own experience and that of others goes, it has 
never been met with anywhere else. But a single example 
of the occurrence of the fossil on a different zone would 
greatly damage the value of his generalization, and a few 
such cases would demolish it altogether Hence all such 
statements ought at first to be made tentatively. To estab- 
lish a geological horizon on limited fossil evidence, and then 
to assume the identity of all strata containing the same 
fossils, is to reason in a circle and to introduce utter con- 
fusion into our interpretation of the geological record. The 
first and fundamental point is to determine accurately the 
order of superposition of the strata. Until this is done 
detailed palaeontological classification may prove to be worth- 
less But when once the succession of the rocks has been 
fixed palaeontological evidence may become paramount. 

From what has been above advanced it must be evident 
that, even if the several groups in a formation or system of 
rocks in any district or country have been minutely sub- 
divided by means of their characteristic fossils, and if, after 
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the lapse of many years, no discovery has occurred to alter 
the established order of succession of these fossils, neverthe- 
less the subdivisions can only be held good for the region 
in which they have been made. They must not be supposed 
to be strictly applicable everywhere. Advancing into 
another district or country where the petrographical char- 
acters of the same formation or system indicate that the 
original conditions of deposit must have been very 
different, we ought to be prepared to find a greater or 
less depaiture from the first observed or what might 
be regarded as the normal order of organic succession. 
There can be no doubt that the appearance of new organic 
forms m any locality has been m large measuie connected 
with such physical changes as are indicated by diversities 
of Sedimentary materials and arrangement. The Upper 
Silurian formations, for example, as studied by Murchison 
in Shropshire and the adjacent counties, present a clear 
sequence of strata well defined by characteristic fossils. But 
within a distance of 60 miles it becomes impossible to estab- 
lish these subdivisions by fossil evidence. If we examine 
corresponding strata in Scotland, we find that they con- 
tain some fossils which never rise above the Lower Silurian 
formations m Wales and the west of England. Again, 
in Bohemia and in Russia we meet with still gieater depart- 
ures from the order of appearance in the original Silurian 
area, some of the most characteristic Upper Silurian organ- 
isms being there found far dowu beneath strata replete with 
lecords of Lower Silurian life. Nevertheless the general 
succession of life from Lower to Upper Silunan types re- 
mains distinctly traceable Such facts warn us against the 
danger of being led astray by an artificial precision of 
palaeontological detail Even where the palaeontological 
sequence is best established, it rests probably in most cases 
not merely upon the actual chronological succession of 
organic forms, but also, far more than is usually imagined, 
upon original accidental differences of local physical condi- 
tions. As these conditions have constantly varied from 
legion to region, it must hardly ever happen that the same 
minute paleontological subdivisions, so important and 
instructive m themselves, can be identified and paralleled, 
except over comparatively limited geographical areas. 

It cannot be too frequently stated, nor too prominently 
kept m view, that, although gaps occur in the succession of 
organic remains as recorded m the rocks, there have been 
no such blank intervals in the progress of plant and animal 
life upon the globe The march of life has been unbroken, 
onward and upwaid. Geological history, therefore, if its 
record} in the stratified formations were perfect, ought to 
show a bleudnig and gradation of epoch with epoch, so that 
no sharp divisions of its events could be made. But the 
progress has been constantly interrupted , now by upheaval, 
now by volcanic outbursts, now by depression. These 
interruptions serve as natural divisions m the chron- 
icle, and enable the geologist to arrange his history into 
period}. As the order of succession among stratified rocks 
was first made out m Europe, and as many of the gaps in 
that succession were found to be widespread over the 
European area, the divisions which experience established 
for tli it poition of the globe came to be regarded as typical, 
and the names adopted for them were applied to the rocks 
of other aud far distant regions This application has 
bi ought out the fact that some of the most marked breaks 
in the European senes do not exist elsewhere, and, on the 
other hand, that some portions of that series are much more 
complete than in other regions. Hence, while the general 
similarity of succession may remain, different subdivisions 
and nomenclature are required as we pass from continent 
to continent. 

A bed, or limited number of beds, characterized by one 
or more distinctive fossils, is termed a zone or lmrison , and, 
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as already mentioned, is often known by the name of a 
typical fossil, as the different zones m the Lias are by their 
special species of ammonite. A series of such zones, united 
by the occurrence among them of a number of the same 
species or genera, is called a group . A seiies of groups 
similarly related constitute a formation, and a number of 
formations may be united into a system. The terminology 
employed in this classification will he discussed in the 
following part. 

PART VI.— STRATIGRAPHICAL GEOLOGY. 

This branch of the science arranges the rocks of the 
earth’s crust in the order of their appearance, and interprets 
the sequence of events of which they form the records. Its 
province is to cull from all the other departments of geology 
the facts which may he needed to show what has been the 
progress of our planet, and of each continent and country, 
from the eaihest times of which the rocks have preserved 
any memorial. Thus from mineralogy and petiogiaphy it 
obtains information regarding the origin and subsequent 
mutations of minerals and rocks. Prom dynamical geology 
it learns by what agencies the materials of the earth’s crust 
have been formed, altered, broken, upheaved, and melted. 
From structural geology it undeistands how these materials 
were put together so as to build up the complicated crust of 
the earth. From palaeontological geology it receives in well- 
determined fossil remains a clue by which to discriminate 
the different stratified formation 5 !, and to trace the grand 
onward march of organized existence upon this planet. 
Stratigraphical geology thus gathers up the sum of all that 
is made known by the other departments of the science, and 
makes it subservient to the interpietation of the geological 
history of the earth. 

The leading principles of stratigraphy may be summed 
up as follows : — 

1. In every stratigraphical research the fundamental re- 
quisite is to establish the order of superposition of the strata. 
Until this is accomplished it is impossible to arrange the 
dates and make out the sequence of geological history. 

2. The stratified portion of the earth’s crust, or geological 
record, as it has been termed, may be subdivided into nat- 
ural groups or formations of strata, each marked throughout 
by some common genera or species, or by a general resem- 
blance in the type or character of its organic remains. 

3 Many living species of plants and animals can be 
traced downward through the more recent geological forma- 
tions , but they grow fewer in number as they are followed 
into more ancient deposhs. With their disappearance we 
encounter other species and genera which are no longer 
living. These in turn maybe traced backward into earlier 
formations, till they too cease, and their places are taken by 
yet older forms It is thus shown that the stratified rocks 
contam the records of a gradual progLession of organic forms. 
A species which has once died out does not seem ever to 
have reappeared. But as has been already pointed out 
in reference to Barrande’s doctrine of colonies, a species 
may within a limited area appear in a formation older 
than that of which it is chaiactenstic, having temporarily 
migrated into the district from some neighbouring region 
where it had already established itself. 

4. When the order of succession of organic remains 
among the stratified rocks has been determined, they become 
an invaluable guide in the investigation of the relative age 
of rocks and the structure of the land. Each zone and 
formation, being characterized by its own species or genera, 
may be recognized by their means, and the true succession 
of strata may thus he confidently established even in a 
country which has been shattered by dislocation, or where 
the rocks have been folded and inverted. 


GEOLOGY 



820 

5. The relative chronological value of the divisions of the 
geological record is not to he measured by mere depth of 
strata ’While it may be reasonably assumed that a great 
thickness of stratified rock must maik the passage of a long 
period of time, it cannot safely be affirmed that a much less 
thickness elsewhere represents a correspondingly diminished 
period This may sometimes be made evident by an uncon- 
form ability between two sets of rocks, as has alieady been 
explained The total depth of both gtoups together may 
be, say 1000 feet. Elsewhere we may hnd a single un- 
broken formation reaching a depth of 10,000 feet , hut it 
would he utterly erroneous to conclude that the latter repre- 
sents ten tunes the length of time shown by the two former 
So far fiom this being the case, it might not be difficult to 
show that the minor thickness of rock really denoted by far 
the longer geological interval If, for instance, it could 
be proved that the upper pait of both the sections lay on 
one and the same geological platform, but that the lower 
unconformable series in the one locality belonged to a far 
lower and older system of rocks than the base of the thick 
conformable series in the other, then it would be cleat that 
the gap marked by the unconformability really indicated a 
longer period than the massive succession of deposits 
G Fossil evidence furnishes the chief means of comparing 
the relative value of formations and groups of rock. A 
break m the succession of organic lemains marks an inter- 
val of time often unrepresented by strata at the place where 
the break is found The relative impoi tance of these breaks, 
and therefore, probably, the comparative intervals of time 
which they mark, may be estimated by the difference of the 
facies of the fossils on each side. If, for example, m one 
case we find every species to be dissimilar above and below 
a certain horizon, while m another locality only half of the 
species on each side are peculiai, we naturally infer, if the 
total number of species seems large enough to warrant the 
inference, that the interval marked by the former break was 
very much longer than that marked by the second. But 
we may go further and compare by means of fossil evidence 
the relation between breaks in the succession of organic 
remains and the depth of strata between them 

Three formations of fossiliferous strata, A, C, andH, may 
occur conformably above each other. By a comparison of 
the fossil contents of all parts of A, it may be ascertained 
that, while some species are peculiar to its lower, others to 
its higher portions, yet the majoiity extend throughout 
the formation If now it is found that of the total num- 
ber of species in tlio upper portion of A only one-third 
passes up into O, it may be inferred with some piobability 
that the time represented by tlio break between A and O 
was really longer than that lequired for the accumulation 
of the whole of the formation A. It might even be pos- 
sible to discover elsewhere a thick intermediate formation 
B filling up the gap between A and C In like mannci 
were it to be discovered that, while the whole of the forma- 
tion 0 is characterized by a common suite of fossils, not one 
of the species and only one half of the genera pass up into 
B, the inference could hardly be resisted that the gap 
between the two formations marks the passage cf a far 
longer interval than was needed for the deposition of the 
whole of C. And thus we reach the remarkable con- 
clusion that, thick though the stratified formations of a 
country mi y be, in some cases they may not repiesont so 
long a total period of time as do the gaps in their suc- 
cession, — in other words, that non-deposition was more 
frequent and prolonged than deposition, or that the 
intervals of tune which have been recorded by strata have 
not boon so long as those which have not been so recorded 

In all speculations of this nature, however, it is necessary 
to mason from as wide a basis of observation as possible, 
seeing that so much of the evidence is negative. Especially 
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needful is it to bear m mind that the cessation of one or 
more species at a ceitain line among the rocks of a particu- 
lar district may mean nothing more than that, owing to some 
change m the conditions of life or of deposition, these 
species were compelled to migiate or became locally ex- 
tinct at the time marked by that line. They may have con- 
tinued to flourish abundantly m neighbouring districts for 
a long period afterward. Many examples oi this obvious 
trath° might be cited Thus m a great . succession of 
mingled marine, brackish-water, and terrestrial strata, like 
that of the Caiboniferous Limestone seiies of Scotland, 
corals, crinoids, and brachiopods abound in the limestones 
and accompanying shales, but disappear as tlie sandstones, 
ironstones, clays, coals, and bituminous shales supeivene. 
An observer meeting for the first time with an instance of 
the disappearance, and remembeung what he had read 
about “ breaks m succession,” might be tempted to specu- 
late about the extinction of these organisms, and their le- 
placement by other and later forms of hfe, such as the ferns, 
lycopods, ganoid fishes, and other fossils so abundant in the 
overlying strata But further research would show him 
that high above the plant-hearing sandstones and coals 
other limestones and shales might be obsetved, once more 
charged with the same marine fossils as befoie, and still 
farther overlying groups of sandstones, coals, and carbona- 
ceous beds followed by yet higher marine limestones He 
would thus learn that the same organisms, after being 
locally extei minuted, returned again and again to the same 
area After such a lesson he would probably pause before 
too confidently asserting that the highest bed m which wo 
can detect cei tam fossils maiked really their final appeaiance 
m the history of lite. A bteak in the succession may thus 
be extremely local, one set of oiganisms having been diiven 
to a different part of the same region, while another set 
occupied their place until the fast was enabled to retimi. 

7 The geological recoid is at the best but an imperfect 
chronicle of the geological history of the earth. It abounds 
in gaps, some of winch have been caused by the destruction 
of strata owing to metamorphism, denudation, or otlienvisc, 
some by original non-deposition, as above explained 
Nevertheless from this record alone can the piogtess of tlio 
earth be traced It contains the Registers of the births 
and deaths of tribes of plants and animals which have from 
time to time lived on the earth. But a small proportion 
of the toLal number of species which have appoai od in 
past tune have been thus chronicled, yot by collecting the 
broken fragments of the recoid an outline at least <>t the 
history of hfe upon the earth can be deciphered 

The nomenclatute adopted for tlio subdivisions of the 
geological record bears witness to the rapid growth of geo- 
logy It is a patek-wolk m which no system nor language 
has been adhcied to, but where the influences by which 
the progress of the science has been moulded may bo 
distinctly traced. Some of the earliest names are lithologi- 
cal, and remind us of the fact that mineralogy and polio- 
graphy preceded geology in the order of bii 111-- -Chalk, 
Oolite, Greensand, Millstone Grit. Others are topogra- 
phical, and often recall the labours of tlio eaily geologists 
of England — London Clay, Oxford Clay, But beck, Portland, 
Kimeridgo beds Others are taken from local English 
provincial names, and remind us of the debt we owe to 
William Smith, by whom so many of them were first used 
— Lias, GaulL, Crag, Cornbrash. Others of later date recog- 
nize an order of superposition as already established among 
formations — Old Bed Sandstone, New died Sandstone. 
By common consent it is admitted that names taken from 
the region where a formation or group of rocks is typically 
developed, are host adapted for general use. Cambrian, 
Silurian, Devonian, Permian, Jurassic, are of this class, 
and have been adopted all over the globe. 
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But whatever be the name chosen to designate a particu- 
lar group of stiata, it soon comes to he used as a chronologi- 
cal or homotaxial term, apait altogether from the stiati- 
graphical character of the strata to which it is applied. 
Thus we speak of the Chalk or Cretaceous system, and 
embiace undei that term formations which may contain no 
chalk, and we may descube as Silurian a series of strata 
utterly unlike m lithological characters to the formations 
in the typical Siluuan country. In using these terms we 
unconsciously allow the idea of relative date to arise 
prominently before 113, Hence such a woid as chalk or 
cretaceous does not suggest so much to us the group of 
strata so called, as the interval of geological history which 
these strata represent. We speak of the Cretaceous, Jurassic, 
and Cambrian periods, and of the Cretaceous fauna, the 
Jurassic flora, the Cambrian trilobites, as if these adjectives 
denoted simply epochs of geological tune 

The geological record is classified into five mam divisions 
• — ( 1 ) the Al ch scan, Azoic (lifeless), or Eozoic (dawn of 
life) Periods , ( 2 ) the Primary or Paleozoic (ancient life) 
Periods ; ( 3 ) the Secondary or Mesozoic (middle life) 
Periods, ( 4 ) the Tertiary or Camozoic (lecent life) ; and 
( 5 ) the QuatertiaLy or Post-Teitiary Periods These divi- 
sions me further ranged into systems, each system into 
formations, each formation into groups, and each gioup or 
series into single zones or horizons. The subjoined gene- 
ralized table exhibits the order in which the chief sub- 
divisions appear. 
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Underneath tbe oldest unaltered stratified and fo^silifeious 
formations m Europe there occur masses of gneiss and 
other crystalline schistose rocks belonging peihaps to widely 
different geological periods, but, from want of satisfactory 
means of disci imination, necessarily united piovisionally 111 
one common series. That they are sepal ated by a vast m- 
teival of time fiom tbe rocks wbicb lie upon them is shown 
by the strong unconformability with which theyaie related to 
every formation of younger date than themselves Every- 
where thoroughly crystalline, they are disposed in rude, 
ciumpled, often vertical beds, out of the rums of which 
the overlying formations have been partly built. 

Britain. — In no pait of the European aiea are these 
ancient rocks better seen than m the north-west of Scotland. 
Their position there, previously indicated by MacCulloch 
and Hay Cunningham, was fust definitely established by 
Murchison, who showed that they possess a dominant strike 
to N.N. W , and aie unconformably oveilaicl by all the other 
rocks of the Scottish Highlands They consist of a tough 
massive gneiss usually hornhlendic, with bands of horn- 
blende-rock, hornblende-schist, quaitz-felsite, granite, and 
other crystalline locks. In two or three places they enclose 
bands of limestone, but neither 111 these nor in any other 
paits of their mass has the least trace of any organic struc- 
ture been detected. It is impossible at present to offer any 
conjecture as to their probable thickness. It must be many 
thousand feet , but its approximate amount, if ever ascer- 
tainable, will only be made out after the region where they 
occur has been mapped in detail, These gneisses and 
schists possess a massiveness and rudeness of bedding which 
strongly distinguishes them from all the other and younger 
metamorphic rocks of Britain. They form nearly the 
whole of the Outer Hebrides, and occupy a vanable belt of 
the western parts of the counties of Sutherland and Boss. 
Murchison proposed to term them the Fundamental or 
Lewisian Gneiss fiom the isle of Lewis — the chief of the 
Hebrides Afterwards he called them Laurentian, regard- 
ing them as the ecjuivalent of some part of the great 
Laurentian system of Canada. 

In recent years Mr Hicks and otheis have endeavoured 
to show that m Wales there exist here and there protrusions 
of an old crystalline group of rocks fiom beneath the Cara- 
bnan system, and they have described these “pre-Cambrian 1 ’ 
masses as overlaid unconformably by younger formations, 
as in the north-west of Scotland Professor Bamsay, how- 
ever, who with his colleagues m the Geological Survey 
mapped the Welsh areas in detail, contends that the sup- 
posed older gneiss is merely a metamorphosed portion of 
the Cambrian rocks. 

Continental Europe. — O11 the continent of Europe 
numerous areas of ancient gneiss rise from under the oldest 
fossiliferoiisj formations. I11 Scandinavia the structure of 
part of tile country resembles that of the north-west of 
Scotland the fundamental-gneiss ( Urgneiss ), covering a 
large area, is overlaid unconformably by red sandstones 
■which underlie the most ancient strata containing organic 
remains. 'The gneiss and its accompanying rocks range 
through Finland mto the nortli-west of Bussia, leappeaving 
in the north-east of that vast empire in Petchoia Land 
down to the White Sea, and rising in the nucleus of the 
chain of the Ural Mountains, and still fuither south m 
Podolia In Central Europe they appear as islands in the 
midst of more recent formations. In the midst of the 
Carpathian Mountains they protrude at a number of points, 
but westwards in the Alpine chain they rise in a more con- 
tinuous belt in the central portion of these crests, and show 
numerous mineralogical varieties, including protogine, 
mica-schist, and many other schists, as well as limestone 
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and serpentine. But perhaps their most intelligible 
sections are those which they present in Bavaria and 
Bohemia between, the valley of the Danube and the head- 
waters of the Elbe They are theie divided into two 
well-marked groups— (a) red gneiss, covered by (6) giey 
gneiss According to Gumbel the former (called by lain 
the Bojan gneiss) may be traced as a distinct formation 
associated with granite, but with very few other kinds 
of crystalline or schistose rocks, while the latter (termed 
the Hercyman gneiss) consists of gneiss with abundant 
interstratification of many other schistose rocks, graphitic 
limestone, and serpentine. The Hercynian gneiss is 
overlaid by mica-schist, above which comes a vast mass 
of argillaceous schists and shales Gumbel some years ago 
found in the marbles associated with the younger gneiss 
what he considered to be an organism of the same genus as 
the Eozoon of Canada, to which reference will immediately 
be mads. He named it Eozoon Bavaricum. More recently 
a similar substance was obtained in the Archjean series of 
Bohemia, and named by Brits ch Eozoon Bohemicum, 

America — In North America Archsean rocks cover a 
large part of the continent from the Arctic Circle south- 
wards to the great lakes. They appear likewise, as in 
Europe, along the central parts of prominent mountain 
chains, as in the B,ocky Mountain range and that of the 
Appalachians. They have been carefully studied in Canada, 
where the late Sir W, E. Logan, Director of the Geological 
Survey of the Dominion, estimated their depth at about 
30,000 feet, but neither their top nor then base can there 
be found. He named them the Laurentian system from 
their abundant development along the shores of the St 
Lawrence They have been divided into two series— (1) 
a lower formation more than 20,000 feet thick, consisting 
chiefly of granitic, orthoclase gneiss, with bands of cjuai tz- 
rock, schists, iron-ore, and limestone , and (3) an upper 
formation fully 10,001) feet thick, composed also, for the 
most part, of gneiss, but marked by the occurrence of 
bands of Labrador felspar, as well as sebist, iron-ore, and 
limestone. The upper division has been stated to lie un- 
conformably on the lower. Mr Selwyn, however, has 
recently pointed out that this is almost certainly not tlie 
case, but that the limestone-bearing series rests conformably 
upon a massive granitoid gneiss, to which he would restrict 
the term Laurentian, classing the limestones in the next or 
Iluroman system (Eat Hist Sac Montreal^ Feb. 1879). 

In one of the Laurentian limestones of Canada, speci- 
mens have been found of a remarkable mixtuio of 
calcite and serpentine. These minerals aie arranged in 
alternate layers, the calcite forming the main framework 
of the substance with the serpentine (sometimes loganite, 
pyroxene, &c ) disposed in thin, wavy, inconstant laycis, as 
if filling up flattenod cavities m the calcareous mass. So 
different fiooi any ordinary mineial segicgation with which 
lie was acquainted did tins arrangement appear to Logan, 
that he was led to regard the substance as probably of 
organic origin. This opinion was adopted, and the structure 
of the supposed fossil was worked out m elaborate detail by 
Dr Dawson of Montreal, who pronounced the organism to 
be bheiemains of a massive foram ini fer which he called 
Eozoon , and which he believed must have grown in large 
thick sheets over the sea-bottom. This opinion was con- 
firmed by Dr Yf. B. Carpenter, who from a large suite of 
additional and better preserved specimms, described a 
system of internal canals having the characters of those in 
true foraminiferal structures, (See Foeaminieeea.) Other 
observers, notably Erofesors King and Rovraey of Galway 
and Mobius of Kiel, have opposed the organic nature of 
Eozoon, and have endeavoured to show that the supposed 
canals and passages are merely infiltration veinings of ser- 
pentine in the calcite. In some eases, however, the “canal- 


system” is not filled with serpentine but wufch dolomite, 
which seems to show that the cavities must have existed 
before either dolomite or serpentine were introduced into 
the substance. Dr Carpenter contends that the disposition 
of these passages in Ms decalcified specimens is very legular, 
and quite unlike any mineral infiltration with which lie is 
acquainted. 

The opinion cf the organic nature of Eozoon has been 
supposed to receive support fiom the large quantity of 
graphite found throughout the Archman rocks of Canada 
and the northern paits of the United States. This mmeial 
occurs partly in veins, but chiefly disseminated m scales 
and laminae in the limestones and as independent layeis. 
Dr Dawson estimates the aggregate amount of it in 
one band of limestone in the Ottawa district as not less 
than from 20 to 30 feet, and he thinks it is haidly an 
exaggeration to say that there is as much carbon in the 
Laurentian as in equivalent areas of the Carboniferous 
system. He compares some of the pure bands of graphite 
to beds of coal, and maintains that no other source for their 
origin can be imagined than the deoxidation of carbonic acid 
by living plants. In the largest of three beds of graphite 
at St John lie has found what he cousideis may be hbious 
structure indicative of the existence of laud-plants. 

Still further evidence in favour of organized existence 
during Archaean time in the North Ameucan area has been 
adduced from the remarkably thick and abundant masses 
of iron ore associated with the Laurentian locks of Canada 
and tlie United States. Dr Steiry Hunt has called atten- 
tion to these ores as proving tlie precipitation of iron by 
decomposing vegetation during tlie Laurentian period on a 
mote gigantic scale than at any subsequent geological epoch. 1 
Some of the beds of magnetic iron ranged up to 200 feet 
in thickness. Large masses also of hsematite and tvtainfer- 
ous iron, as well as of iron sulphides, occur in the Canadian 
Archsean scries. Those great bands of iron oie run 
southward, and fotni an important feature in the economic 
geology of the Northern States of the Union. 

Above the Laurentian rocks in. the region of Lake Huron 
lies a vast mass of slates, conglomerates, limestones, and 
quartz-rocks, attaining a depth of from 10,000 to 20,000 
feet. They are termed Huronian. No lossils have yet 
been found in them • but they must be much younger than 
the Lauientian rocks, on winch they rest unconformably, 
and from which they have been in part at least derived. 

II. PALEOZOIC 

Under the general term of Primary or Pokouzoic are now 
included all tlio older sedimentaiy formations containing 
organic romains, up to tlio top of what is termed the 
Permian system. These rocks consist mainly of sandy and 
muddy sediment with occasional intercalated zones of lime- 
stone. They everywhere bear witness to comparatively 
shallow water and the proximity of laud. Their frequent 
alternations of sandstone, shale, conglomerate, and other 
detrital materials, their abundant, rippled, and sun-cracked 
surfaces marked often with burrows and trails of worms, 
as well as tlie prevalent character of their organic remains, 
show that they must have been deposited in areas of slow 
subsidence, bordering continental or insular masses of land. 
As regards the organisms of which they have preserved the 
casts, the Paleozoic rocks, as far as the present evidence 
goes, may be grouped into two divisions — an older and a 
nower i — the former distinguished more especially by the 
abundance of its graptulitic, trilobitic, and braoliiopodous 
fauna, and by the absence of vertebrate remains ; tbe latter 
by the number and variety of its fishes aud amphibians, the 

1 G'eoloi/y o/ Canada, 1803, p. 573. 
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disappearance and extinction of graptolites and tnlobites, 
and the abundance of its cryptogamic terrestrial flora 

Cambrian. 

This name was applied by Sedgwick to the rocks of 
North Wales (Cambria), where he first investigated them 
Their base is there nowdiere seen, so that, though they 
attain a great depth, some part of their total mass must be 
concealed from view. They pass up continuously into the 
base of the Silurian system Considerable diversity of 
opinion has existed, and still continues, as to the line where 
the upper limit of the Cambrian system should be drawn. 
Murchison contended that this line should be placed below 
the strata where a tiilobitic and brachiopodous fauna begins, 
and that these strata cannot be separated from the oveily- 
ing Siluuan system. He therefoie included in the Cambrian 
only the barren grits and slates of the Longmynd, Harlech, 
and Llanberis. Sedgwick, on the other hand, insisted on 
canying the line up to the base of the Upper Silurian locks 
He thus left these formations as alone constituting the 
Silurian system, and massed all the Low r er Silurian in his 
Cambnan system. Murchison worked out the stratigraphi- 
cal order of successiou ft urn. above, and chiefly by help of 
organic remains. He advanced from wheie the superposi- 
tion of the rocks is clear and undoubted, and for the first 
time in the history of geology ascertained that the “ transi- 
tion-! ocks” of the older geologists could be arranged into 
zones by means of cliaiacteristic fossils as satisfactorily as 
the Secondaiy formations had been classified in a similar 
manner by William Smith. Yeai by year, as lie found his 
Silurian types of life descend farther and farther into lower 
deposits, lie pushed backward the limits of his Silurian 
system In this he was supported by the general consent 
of geologists and palaeontologists all over the world Sedg- 
wick, on the other hand, attacked the piobletn rather from 
the point of stratigraphy and geological structure. Though 
lie had collected fossils fiom many of the rocks of which he 
had made out the true order of succession m North Wales, 
he allowed them to he for yeats un examined Meanwhile 
Murchison had studied the piolongations of some of the 
same tocks into South Wales, and had obtained from them 
the abundant suite of organic remains winch chaiacterized 
liis Lower Silurian formations Similar fossils were found 
abundantly on the continent of Europe, and m America. 
Natutally the classification proposed by Murcliison was 
adopted all over the woild As he included in his Silurian 
system the oldest rocks containing a distinctive fauna of 
tnlobites and brachiopods, the earliest fossiliferous rocks 
were everywhere classed as Silurian, and the name Cambrian 
was discarded by geologists of other countries as indicative 
of a more ancient series of deposits not characterized by 
peculiar organic remains, and therefore not capable of being 
elsewhere satisfactorily recognized. Barrande, investigat- 
ing the most ancient fossiliferous rocks of Bohemia, distin- 
guished by the name of the “ Piimordial Zone ” a group of 
strata underlying the Lower Silurian rocks, and containing a 
peculiar and characteristic suite of tnlobites. He classed 
it, however, with the Siluiiau system, and Murchison 
adopted the term, grouping under it the lowest dark slates 
which m "Wales and the border English counties contained 
some of the same early forms of life 

Investigations during the last twelve years, however, 
chiefly by the late Mr Salter and Sir Hicks, have brought 
to light a much more abundant fauna from the so-called 
primordial rocks of Wales than they were supposed to 
possess. These fossils were found to be in large measure 
distinct from those in the undoubted Lower Silurian rocks 
Thus the question of the proper base of the Silurian system 
was re-opened, and the claims of the Cambrian system to a 
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great upward extension were more forcibly uiged than ever. 
But these claims could now be urged on palaeontological 
evidence such as had never before been produced Accord- 
ingly theie has arisen a general desire among the geologists 
of Britain to revise the nomenclature of the older locks 
Though as yet a common accord of opinion has not been 
reached, there seems a strong probability that ultimately the 
boundary line between. the Cambnan and Silurian systems 
will be drawn above the primordial zone along the base 
of the great Arenig group) or Lower Llandeilo rocks of 
Murchison. All his Silurian strata of older date than these 
locks will be classed as Cambnan 

According to this classification, the Cambnan system, as 
developed in Noith Wales and the border English counties, 
consists of purple, reddish-grey, and green slates, grits, sand- 
stones, and conglomerates Its true base is nowhere seen, 
yet even the visible mass of strata has been estimated to 
reach the enormous thickness of 25,000 feet. By far 
the larger part of tins vast depth of rock is unfossiliferons 
Indeed it is only in some bands of the upper 6000 feet, or 
thereabouts, that fossils occur plentifully. By fossil evi- 
dence the Cambrian system may be divided into Lower and 
Upper, and each of these sections may be further subdivided 
into two groups, as m the following table • — 

I TTrmoi M Tiemadoc slates 
M | 3 Lingula flags 
Lower i ^ Mpuuviuii gioup 

\ 1 Hailech and Longmynd gioup 

1. Hailech and Longmynd Gioup — Tins includes pmplr, led, 
and giey flags, sandstones, and slates, with conglomeiates. These 
strata attain agieat thickness, estimated at 4000 feet m South Wales, 
but more than 8000 in Noith Wales They were forme* ly supposed 
to be neaily barren of organic remains; but in lecent yeais, chiefly 
through tlie leseaiclies of Mi Hicks at St Davids, they have yielded 
a toleialily abundant fauna, consisting of 30 species Among these 
aie 16 species of tnlobite (Pat adoxides, Plutonia, Mia odiscus, Palceo- 
pyge, Agnosias, Conotoi yjihc), fom annelides ( Aienuolite s), a 
sponge (Pi otoipongia), fue biachiopods (Disuna, Lingulclla), two 
pteiopods {Theca), &<• Many of tlie surlaces of the stiata m some 
paits of this gioupi aie maiked with npiples, sun-ciacks, and lain- 
} at tings as well as with ttails of vomis — indicative of sliallmv- 
watei and slioi e-conditions of deposit 14 of tlie 30 species, aceoid- 
mg to Mi Etheudgc, FES, pass up into tlie Menewan gioup, 
and 7 continue into the Lingula flags 
2 Mcncvian Group — This subdivision has been pioposcd foi a 
series of sandstones and shales, with daik-hlue slates and flags 
daik-grey flags and giey grits, wlucli aie seen near St Laud’s 
(Menevia), wheie they attain a depth of about 600 feet Tlity pass 
down confounably into tlie Hailech group with which, as just 
stated, they aie connected by 14 species m common The M euevian 
beds have yielded upwards of 50 species of fossils, of which 24 
aie confined to tlie Menevian, while 18 pass up into the lower 
Lmgula flags. Among these the tiilobites aie specially prominent, 
Some of them attained a gieat size, Pai adoxides Davulis being 
nearly two feet long But with these weie mingled others of 
diminutive size It is notew oithy also, as Mi H inks has pointed out, 
that while the tnlobites had attained their maximum size at this 
early period, they aie lepiesented among the oldei Cambnan locks, 
by genera indicative of almost every stage of development, “fiom 
tlie little Agnostus with two rings m tlie tlioiax, and Mia odiscus 
with fom, to Ei imnjs with twenty-fom,” while blind geneia occur 
together with those having tlie laigest eyes 1 Upwaids of 30 
species of tnlobites have been obtained fiom tlie Menevian beds, 
tlie geneia Agnostus (7 species), Conocoryphe (7 species), and Pena- 
doxides being specially ehai actei ivtic Tour species of sponges (Pi o- 
tospongia) and some annelide-tracks likewise occur The mollnsea 
are lepiesented by 6 species of biacluopoda of tlie geneia lhsana, 
Lingulclla, and Obolclla', 5 pteiopods ( Theca, ) have been met with. 
The eailiest entomostiaca {Entomis) and the fust cystidean {Proto- 
cystite s) yet discovered occur m the Menevisn fauna 

3 Lingula Flags — These stiata, consisting of bluisli and black 
slates and flags, with bands of grey flags anu sandstones, attain in 
some parts of Wales a thickness of nioie than 5000 feet. They 
received their name from the discovery by Mr E. Davis (1846) of 
vast numbeis of a Lingula (Lingulclla Lamm) in some of their 
layeis They rest conformably upon, and pass down into, the 
Menevian beds below them, and likewise giaduate into the Tre- 
niadoe group above. They aie distinguished by a cliaracteiistic 
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suite (78 species) of organic remains The trilobites include the 
f'eneia Agnostus , A ncipolcnus , Conocoi yplic, Dileloccjihalus , E/ mays, 
Olciius, and Paeaduxulcs The eaihest phyllopods (Hymcnociu is) | 
and heteiopods (Bella option) occur m these beds The biaclnopods 
include species of Luujuhllo ( L Ihiiisii), Piscina, Obolclla, and 
Of this. The pteiopods aie lepiesented by thiee species of Theca 
Sevei.il annelides ( 0 ? autuia) and polyzoa (. FcncstelU ) likewise occur 
According to a careful census by ill Etbendge, the Lingula 
ilao-s may ho giouped into tlnoe zones, each chuiaetei lzed by a 
peculiar assemblage ot oigauic lenraius The 1 envoi' division 
contains 37 species, of ninth 9 am pecuhai to it The middle zone 
has yielded 5 species, 2 of which (Conoco ryphe buccphctla and 
Luujiddlct Dausu) pa^s down into the loner division, 1 (. Kntoigia 
cuicmlata) into the uppei, and 2 (Lingula sguamosci and Bclleio- 
phoii Citnibi ensn) aie peculiai The upper zone has yielded 40 
species Of these 9 pass up into the Tremadoc beds, while 2 
(Luguldla Icpis and L. Davisu) continue on into the Aienig group 
4. Ti emadoc Slates —Tins name was given by Sedgwick to a 
group of datk giey slates, about 1000 feet thick, found neai 
Ti emadoc m Camaivonshire, and tiaceable thence to Dolgelly 
Then unpoitance as a geological foimation was not lecogmzed 
until the dncoreiy of a remaikably abundant and varied fauna in 
them They contain the eaihest cimoids, stai-fishes, lainelh- 
biauclis, and cephalopods yet touud The tnlobites embrace 14 
geueia, among nlnch, besides some, as Agnostus, Conoconjphc, and 
'Olcmts, found in the Lingula flags, we meet foi the fust tune with 
Angelina , Asaphns , CJicuuius, Ecscwdus, Niohc, Ogygia, Psilo- 
ccjihidus, kc. The same genera, and m some cases species, ot 
bracluopods appeal which occur m the Lingula flags, Orthis 
Caeausu aiul LingulcUa Dttvisu being common foims. Mi Ilicks 
has descubed 12 species of hmellibranclis fiom the Tremadoc beds 
of Ramsay Island and St Davids, belonging to the geneia Ctcao- 
donta, Bal> ecu cci, Ghjptruca, Damchet, and Mocholopsis The ceplia- 
lopoils are repiesented by Oithoccras senceum and Cyitoccuxs 
pnccot, the pteiopods by Theca Dcnidn, T opcrcuhttci, and Conu- 
Itniu JLouiji ayi , the echmodeims by a beautiful star -fish (Palas- 
iennit lanisegoims) and by a cnuoid (Dcndrocnnus Cambicnsis) 1 
Caieful analysis of the fossils yielded by the Tremadoc 
beds suggests a division of this foimation into two zones, 
Accoi dmg to a census by Mr Etheridge, the Lower Tremadoc 
rocks have yielded iu all 56 species, of which 9 pass down 
into the Liugula flags and 10 ascend into the Upper 
Tremadoc zone, 31 being peculiar. The Upper Tremadoc 
beds contain, as at present ascertained, 33 species, of which 
9 are peculiar, and 13 or possibly 15 pass up into the 
Arenig group It is at the top of the Upper Tremadoc 
strata that the line between the Cambrian and Siluiian 
systems is here drawn. According to Professor Ramsay, 
there is evidence of a physical break at the top of the 
Tremadoc beds of Wales, so that on a large scale the next 
succeeding or Atenig strata repose unconformably upon 
everything older than themselves. Mr Etheridge also shows 
that the paleontological break is neatly complete, ouly 
about 7 per cent, of the fossils of the one series passing 
over into the other. Out of 1S4 known Arenig species, not 
more than 13 aie common to the Tiemadoc beds underneath 
Besides these important facts the character of the Arenig 
fauna stiongiy distinguishes it from that of the formations 
below, and further supports the line of division here 
adopted between the Cambrian and Silurian systema 
In the uorfcli-west of Scotland a mass of reddish-browu 
and chocolate-coloured sandstone and conglomerate (at least 
B0 00 feet thick in the Loch Torridon distiicL) lies uncon- 
formably upon the fundamental gneiss m ncaily horizontal 
or gently inclined bods. It rises into picturesque groups 
of mountains which stand out as striking monuments of 
denudation, seeing that the truncated ends of their com- 
ponent flat strata can be traced even from a distance forming 
parallel liars along the slopes and precipices The denuda 
tion must have been considerable even in early Silurian 
times, for the sandstones are unconformably overlaid by 
quartz-rocks and limestones containing Lower Silurian 
fossils, No trace of orgauic remains of any kind has been 
found in the red sandstones themselves. They were at one 
'.imo legarded as Old Red Sandstone, though Macculloch, 
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and afterwards Hay Cunningham, pointed out that they 
underlie parts of the schistose rocks of the northern High- 
lands The discovety by Mr C. W. Peach of Lower Silurian 
shells in the oveilying limestones showed that the massive 
led sandstones of western Ross and Sutherland could not 
be paralleled with those of the eastern tracts of those 
counties, but must be of older date than part of the Llan- 
deilo rocks of the Lower Silurian period. Sir R. Muicluson 
classed them as Cambnan — an identification which has 
much support in the lithological resemblance between these 
rocks of the north-west Highlands and much of the Lower 
Cambrian system of Wales 

In the south-east of Ii eland masses of purplish, red, and 
green shales, slates, grits, quartz-iocks, and schists occupy 
a considerable aiea and attain a depth of 14,000 feet with- 
out revealiug their base, while their top is covered by un- 
conformable formations (Lower Silurian and Lower Caiboni- 
ferous). They have yielded Oldhcmia , desenbed ongmally 
as a seitulanan zoophyte, but now regarded by many 
paleontologists as an alga, also numerous burrows and 
trails of annelides ( Ilistioderma Hibernicum , A) emroUtcs 
diclymus, A. spcn sus, Haughtonia poeala), Ho Upper 
Cambrian forms have been met with in these lush rocks, 
which are therefore placed with the Lower Cambrian, the 
unconformability at their top being regarded as equivalent 
to the intei val required for the deposition of the intervening 
formations up to tbe time of the Llaudeilo rocks, as m the 
north-west ot Scotland. Some poitions of the lush Cam- 
brian series have been intensely metamorphosed. Thus on 
the Howth coast they appear as schists and quartz-rocks ; 
in Wexford they pass into gneiss and granite. In West 
Galway Mr Kmahan has descubed a vast mass of schists, 
quartz-iocks, and limestones (8000 feet and upwards) pass- 
ing up into schistose, lioinblendic, and unaltoied locks con- 
taining Llaudeilo fossils, and ho agrees with Gnffith and 
King m legarding these as piobably Cambrian. He suggests 
that they aie Upper Cambrian, which would imply that 
Upper Cambnan rocks pass conformably into the Llandeilo 
formation without the occurrence of the thick Arcing locks 
of Wales. In a difficult country, however, broken by faults 
and greatly metamorphosed, an unconformability might 
easily escape detection. 

Continental Eunorc. — According to the classification 
adopted by M. Rarrande, the older Palaeozoic rocks of 
Europe suggest an oaily division of the area of this con- 
tinent iuto two regions or provinces, — a northern province, 
embracing the Butisli Islands, and extending through North 
Germany into Scandinavia, on the ono hand, and into 
Russia on the other, and a ceuiral-Europcan pi ovmce, 
including Bohemia, Franco, Spain, Portugal, and Sardinia. 

j Bohemia — The classic researches of M. Barrande have 
given to the oldest fossilifcrous rocks of Bohemia an extra 
ordinary interest. He lias made knownthe existence there 
of a remarkable suite of organic remains representative of 
those which characterize the Cambrian rocks of Britain. 
At the base of the geological formations of that region lie 
the Archaean gneisses already described. These arc over- 
laid by vast masses of schists, conglomerates, quartzites, 
slates, and igneous rocks, which have been more or 
less metamorphosed, and aie singularly barren of orgauic 
remains, though some of them have yielded traces of anno- 
lidcs. They pass up into certain grey and green fissile 
shales, in winch the earliest well-marked fossils occur, Tlio 
organic contents of this zone (linage C) form what M. 
Barrando terms liis primordial fauna, which contains 40 or 
more species, of which 27 are trilobites, belonging to the 
characteristic Cambrian genera — Paradoxidcs (12), Agnos- 
tus (5), Conocoryphe (4), JSUijisorephahis (2), Hydrocephalus 
(2), Anonellus (I), Scto (1). Not a single species of any 
one of these genera, save Agnostus (of which 4 species 
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appear in the second fauna), lias been found by M. Barrande 
higher than his primordial zone Among other organisms 
in this primordial fauna, the braeluopods are represented 
by 2 species {Orthis ancl Otbicula), the pteropods by 5 
(Theca), and the echinoderms by 5 cystideans. 

Scandinavia — In Norway the vast masses of Archaean 
gneiss (Tellemark) are overlaid by schists, red sandstones, 
and conglomerates These are termed the Sparagmite 
formation, and have hitherto pioved barren ot fossils 
They are covered, however, by beds containing Dictyonemn 
PTorvegicum, which may represent the primordial zone of 
Barrande. In Sweden the sparagmite formation has been 
more productive of organic remains. It is there represented 
by a sandy zone not more than 50 or 60 feet thick — a poor 
equivalent for the great mass of strata in the Cambiian 
system of Wales. It was originally termed the Regxo 
Fucoidarum by Angelin, from the fucoids alone found m 
it. In more recent years, however, its list of organic re- 
mains has been considerably increased; 12 species of plants, 
chiefly fucoids, but including some {Eopihyton) of higher 
grade, 9 species of annehdes, 4 brachiopods, a pteropod, a 
bryozoau, a cotal, a crinoid, and a sponge have been 
obtained. Above the strata containing these organisms 
comes a zone which has yielded 77 species of pumordial 
tnlobites, including the genera Agnostus (19 species), Cono- 
corypke (13), Olenas (21), Paracloxides (9). 

North America — Rocks corresponding m position and 
in the general character of their organic contents with the 
Cambrian formations of Britain have been recognized in 
different parts of the United States and Canada. They 
appear in Newfoundland, whence, ranging by Nova Scotia 
and New Brunswick, they enter Canada, the northern parts 
of New Yoik, Vermont, and eastern Massachusetts. They 
rise again along the Appalachian ridge, in Wisconsin, 
Minnesota, Missouri, Arkansas, Texas, and. Georgia. West- 
wards from the great valley of the Mississippi, where they 
have been found in mauy places they reappear from under 
the Secondary and younger Palaeozoic rocks of the Rocky 
Mountains. They have been divided by American geo- 
logists mto two formations — (1) Acadian, a mass (2000 
feet) of grey ancl dark shales ancl some sandstones; and (2) 
Potsdam (or Georgian), which attains in Newfoundland a 
depth of 5600 feet, but thins away v estward and southward 
till in the valley of the St Lawrence, where it was studied 
by Logan and bis associates of the Geological Survey of 
Canada, it is only from 300 to 600 feet thick. 

Among the organic remains of the North American 
Cambiian rocks fucoid casts appear in many of the sand- 
stones, but no traces of higher vegetation. The Acadian 
formation Ins yielded primordial tnlobites of the genera 
Paradoxides, Conocoryphe , Agnostus, and some others, 
braeluopods of the genera Lingulella , JDiscma, Obolella , and 
Orthis ; and several lands of annelide-tracks. The Potsdam 
rocks contain a few sponges, the earliest forms of graptolite, 
some braeluopods, including, besides the genera in the 
Acadian beds, Obolus , Camarella, and Orthisina , some 
pteropods ( Hyolites or Theca ) , two species of Orthoceras , 
annelide tracks , tnlobites of the genera Conocoryphe , 
Agnostus , 1 Dilcelocephalus, Olenellus, Ptychaspis, CJiarioce- 
pluilus , Aglaspis, and Illcenurus. 

hi. Barrande has called attention to the remarkable uni- 
formity of character m the organic remains of his pumordial 
zone over the continents of Europe and Ameiica He pub- 
lished in 1871 the subjoined table, to show how close is the 
parallelism between the proportions in which the different 
classes of the animal kingdom are represented 1 

1 Trlldbites, Pi ague, 1871, p 196 Since the publication of this 
table the pi ogress oi lesearcli has increased the number of species fiom 
some localities ; hut the general facies of the primordial fauna has not 
been materially affected theieby. 
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Silurian 


The important system of rocks next to be described was 
first investigated by the late Sir R. Murchison in Wales and 
the bordering counties of England, He found it to he ehar- 
actenstically developed over the tract once inhabited by the 
Silures, an ancient British tube, and he thence chose the 
name of Siluiian as a convenient designation. It there 
passes down conformably into the Tremadoc slates at the 
top of the Cambrian series, and is covered conformably by 
the base of the Old Red Sandstone. 

Great Britain. — In the typical area where Murchison’s 
discoveries were first made he found the Silurian rocks 
divisible into two great and well-marked series, winch he 
termed Lower and U pper. This classification has been foun d 
to hold good over a large part of the world. The subjoined 
table shows the present airangetnent and nomendatuie of 
the vanous subdivisions of the Siluuan system. 

Tcet 


B Unpei Silurian. 


A Lower Siluuan 


1 7 Ludlow gioup 
6 Weulock group 
5 Uppei Llandoveiy gioup 
( 4 Lowei Llandoveiy gioup 
) 3 Bala and Caiadoc gioup 
1 2 Llandeilo gioup 
( 1 Aiemg oi Stipei Stone gioup 


1,950 

1,600 

1.500 
1,000 
6,000 

2.500 
4,000 


Approximate average thickness =18, 550 
A. Lower Silurian 

1. Aremg or Stiper Stone Group . — These rocks consist 
of dark slates, shales, flags, and hands of sandstone, 
They are abundantly developed in the Aremg mountain, 
where, as originally described by Sedgwick, they contain 
masses of associated porphyry Throughout that district 
they have been deposited at a time when streams of lava - 
and showers of volcanic ashes were thrown out m gieat 
quantity from submarine vents. They contain an abund- 
ant suite of organic remains (184 species), of which only 
13 species are common to the Tremadoc beds below. 
Trilobites occur of the genera JUglina, Agnostus, Ampyx, 
Barrandea, Oalymene, Cheirurus, Illccnopsis, Illainus , 
Ogygia , Phacops, ancl Trinucleus Three species of ptero- 
pods {Conularia, Theca), 18 species of braeluopods {Ling- 
ula, Lingulella, Obolella, Discirn, Siphonotreta, Orthis), 8 
lamellibianchs, 3 gasteropods, and 5 cephalopods have 
been found; but the most abundant organisms are the 
graptolites, of which the Aremg rocks of St David’s, in 
Pembrokeshire, have yielded 48 species, which belong to 
20 genera, including Bidymograptus, Tetragraptus, Diplo- 
graptus , Dendrograptus , and C allographs A Altogether 

2 Hicks, Quart down. Geol. Soc , xxxi 167; ffoplanson and Lap- 
woith, ibid , p 635. 





78 species of hydrozoa hare "been obtained from the 
Butisli A renig rocks, but none from any older strata 
This sudden and great development of these organisms 
gives a distinctive aspect to the Arenig rocks. It con- 
tinues in the overlying Llandeilo group, so that the 
graptolites form in Britain a convenient character by 
which to mark off the Cambrian fiom the Lower Silurian 
fauna. 

2. Llandeilo Mar/ Group.— Dark argillaceous flagstones, 
sandstones, and shales, some parts often calcareous. These 
beds were first described by Murchison as occurring at 
Llandeilo, m Carmarthenshire. They reappear on the 
coast of Pembrokeshire, and at Bui 1th, in Radnorshne. 
Up to the present time they have yielded 227 species of 
fossils. Of these 13 are commou to the Aremg below, 82 
to the Caradoc or Bala above, while 145 are peculiar. 
The hydrozoa are still the most abundant foims, 04 
species being here met with, no fewer than 81 of these 
being confined to Llandeilo rocks, and only 9 passing 
down into the Aienig group. Of Crustacea 44 species have 
been obtained. These include the characteristic tnlobifces 
— Anipyx nudus, Asaphus tyrannus, Barrcindea Cordai, 
Calymene duplicate t, C Ccmbrensis , Cheirwus Sedywichi, 
Ogygiu Buchii, Trinucleus concentncits, T. Zloydn. The 
brachiopods number 37 species, including the genera 
Orthis , Leptcena, Ftrophomenci , Lingula , Siphonotreta. 
The lamellibranchs are represented by 6 species, the 
gasteropoda by 10 (Mm chisoaia, Gyclonema, Loxonema), 
the beteiopods by 7 (Bellerophon), the pteropods by 2 
( Conulanci , Theca), the eephalopods by S ( Oithoceras , 
Cyrtocei as) 

A lemarkable feature in the histoi y of the Llandeilo 
rocks in Bufcam was the outbreak of volcanic action 
abundantly m North Wales and in Cumberland. Vast 
piles of lava and ashes were thrown out, which even to 
this day remain m mass sufficient to form groups of 
important lulls, as Cader Idtis, Aran Mowddwy, the 
Aretngs, and the Moelwyns m Wales, and Helvellyu and 
Scaw Fell in Westmoreland and Cumberland. 

3. Caradoc or Bala Group — Under this name are 
placed the thick yellowish and grey sandstones of Caer 
Cmadoc m Shropshue, and the grey and dark slates, grits, 
and sandstones round Bala ri Mei lonethshire In the 
Shropshire am some of the locks arc so shelly as to 
become stiongly calcareous. In the Bala district the 
strata contain two limestones separated by a sandy and 
slaty gioup of locks 1400 feet thick. The lower or Bala 
limestone (25 feet thick) has been traced as a variable 
baud over a large area m Ninth Wales. It is usually 
identified with the Coniston limestone of the Westmore- 
land region. The upper or Hirnaut limestone (10 feet) is 
more local Bands of volcanic tuff and large beds of 
various felsilic lavas occur among the Bala beds, and 
piove the contemporaneous ejection of volcanic products. 
These attain a thickness of several thousand feet ni the 
Snowdon region. 

A large suite of fossils lias been obtained from this 
formation : — the sponges represented by Splicer ospongia 
and othet genera; the graptolites by Piplograptits prist is, 
Graptolithus priodon, and G, SedgwicJdi, &c. ; the corals 
by species of Ildiolites , Favosites, Monticulipora , lJaly - 
sites, Fetraia ; the echiuoderms by encrinites of the genera 
Cyathomnus and Glyptocnnus , by cystideans of the genera 
Fchinosphceriies and Sphcet oniles, and by star-fishes of the 
genera Pal master and Stenaster; the annelides by Serpidites, 
TentcicuUtes, and numerous burrows and tiacks ; the trilo- 
bites by many species of the genera Phacops, Cheirurm, 
Cyhele , Lichas, Acidaxpis, Calymene , Remopleundes, Asa- 
ph is, Like nus, Ampyr, and Trinucleus • the polyzoa by 
Fenestella, Glaueonome, and Ptilodictua : the brachiopods 


by Atrypa, Rhynchonellct , Leptcena, Oi this (many species), 
Strophomena, JDiscina, and Lingula, the lamellibianchs 
by Modiolopsis, Mytilus, Palcearccc, Ptermeci, Orthonota, 
and Ctenodonta ; the gasteropoda by Murchisonia, Pleuro- 
tomaria, Raphistoma, Gyclonema, Puomphalus, Maclurect, 
Holopea , the pteropods by Con alarm, Theca , and Ecculi- 
ompludus ; the heteropods by vauous species of Belleiophon , 
and the eephalopods by many species of Oithoceras, with 
forms of Cyrtoceras and Litiutes. 

4. Loiver Llandovery Group. — In North Wales the Bala 
beds about 5 miles S E of Bala Lake begin to be covered 
with grey grits, which gradually expand southwards until 
they attain a thickness of 1000 feet in South Wales. These 
overlying rocks are well displayed near the town of Llan- 
dovery, where they contain some conglomerate bands, and 
where Mr Aveline detected an unconformability between 
them and the Bala group below them, so that the subter- 
ranean movements had already begun, which in Wales 
marked the close of the Lower Silurian peiiocl Else 
where they seem to giaduate downwards conformably into 
that group They cover a considerable breadth of country 
in Cardigan and Carmarthenshire, owing to the numerous 
undulations into which they have been tin own. Their 
chief mterest lies in the transition which they present 
between the fanna of the Lower and Upper Silurian for- 
mations. They have yielded in all about 128 species of 
I fossils, wheieof 11 aie peculiar, 93 are common to the 
Bala gioup below, and 83 pass up into Upper Llandovery 
rocks above. Some of the peculiai fossils are Kiduhtes 
favas, Merisiella crassci, M. angusUJrons, and Murchisonia 
cingulaici Among the forms which come up from the 
Bala group and disappear here are the coials llehohtes 
interstmdics, Fetraia subdupheata, and Favosites ccspera ; 
the tulobites Lichas laxatus and Illanus Boiomcinni ; the 
brachiopods Orthis Actonice and O. insulai is , the gastero- 
poda Murchisonia gyrogonia and Cylonema creh i stria ; 
and the cepbalopod Orthoceras temncmctim. But many 
of the Lower Siluiian forms continue on into the Upper 
Llandovery beds. From the abundance of the peculiar 
brachiopods teimed Pentamerus in the Lower, but still 
move m the Upper Llandovery rocks, these strata wcie 
formerly grouped together under the name of “Pentamerus 
beds.” Though the same species aie found m both divi- 
sions, Pentamerus obhngus is chiefly characteristic of the 
uppei group and comparatively infrequent in the lower, 
while Ft) id-lamhma (Pentamerus) lens abounds in the 
lower but appears more sparingly m the upper. 

The Lower Siluiian loelcs, typically developed in Wales, extend 
ovei nearly the whole of Bntain, though largely buried under more 
lecent formations. They me into the hilly tracts of Westmoreland 
and (Jumheilniul, wlieie they consist of the following subdivisions 
in descending oi'dei : — 

(Lower Llandovery not represented ) 

Oomston Limestone and Shale .. = Bala beds, 

Vole. unc senes, tuffs and lams ) ( l’ait of Bala, whole 

without any intermixture of f ) of Llandeilo, and 

ordinary sedimentfti y strata ex- ( “ ) perhaps piu L of 
cept at the base, 12,000 ft ... ) ( Aienig formation. 

SUdtoSkta, io, ooo oi 12,000ft _ A, S,r iOTl S 

base not seen { ( Lmgula Flags. 

Apait from the massive intercalation of volcanic looks these 
strata pi esent considerable lithological and paleontological differ- 
ences from the typical subdivisions m Wales. The Skidd aw slates 
are black or dark-giey argillaceous, and m some beds snmly locks, 
often much cleaved though seldom yielding w oik able slates, some- 
times soft and black like Carboniferous shale. As a mle they are 
singularly unfossihfcrous, but in some of their less cleaved and 
altered portions they have yielded about 40 species of graptolites 
(chiefly of the genera Didymogruptus, JJiplograplus, Jhdiograptus, 
Totrcup aptus, Phyllogr aptus, and Olvtnacorp aptus) Lingula brews, 
traces of annelides, a few trilobites (AEghna, Agnosias, Asaphus, 
&c.), some pliyllopods ( Cctryocans ), and remains of plants! ( Butho - 
trephis, &c ). In many places the slales have been metamorphosed, 
passing into chiastolite-slate, miea-.scln.st, andalumt e-selnst, &o.. 
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with protrusions of granite, syenite, and other ciystallme locks 
Towaids the close of the long period represented by the Skiddaw 
slates, volcanic action manifested itself, first by inteimittent 
showei s of ashes andstieams of lava which weie mteistratified with 
the ordinary niaime sediment, and then by a moie poweiful and 
continuous senes of explosions, wlieieby a huge volcanic mountain 
01 group of cones was piled up above the sea-level The length of 
time occupied by this volcanic episode in Cumbrian geology may be 
mfened fiom the fact that all the Llandeilo and neaily all the 
Bala beds are absent heie. The volcanic island slowly sank into a 
sea where Bala oigamsms flounshed Among these we find such 
familiar Bala species as Fctvositcs fihosa, Heholites inter st indus, 
Vybele vcnutosa, Leptceivi sencca, Oithis Actonim, 0 biforata, 0 
caligramma, 0 elegantula, 0 porcata, and Stiophomena ihom- 
houlalis These organisms and then associates gatheied on the 
submeiged flanks of the sinking volcano into a bed of limestone — 
the Comston limestone — which can still be tiaeed foi many miles 
through the Westmoreland hills, as the Bala limestone which it le- 
pi esents can be followed through the volcanic tiacts of North Wales 
The Comston limestone is covered by ceitam flags and grits which 
fiom then oigunic remains are refened to the Uppei Silurian senes 
In the South of Scotland, according to the detailed researches of 
the Geological Survey, the Lower Silurian foimations aie lepiesented 
by the subjoined gioups of strata in descending Older — 


= Llandovery 


= Caiadoc or Bala. 


= Llandeilo (14 000 ft ) 


Sandstones and conglomeiates, Giivan 
valley 

Conglomerates, gilts, shales, andlen-' 
ticulai hands of limestone, Peebles- 
sline, Dtimfiiesshne, S W Ayi- 
slme, sometimes 2000 ft 

Cavspluirn gioup, coaise pebbly gnts't 
and gieywaclce, 1200 ft. . 

Uppei Black Shale, with gi aptohtes, 

550 ft 

Lowther gioup, olive, giey, and blue 
shales, and sandstones, 4000 ft 

Dalvecu gioup, gieywacke and shale, 
with band of fine conglom eiate, 

3500 ft 

Queensberry group, massive giey- 
waekes and guts, with occasional 
conglomerate bands and some 
shales, 4500 ft . 

Lowei oi Moffat Black Shale gioup, 

200-400 ft 

Ardwell gioup, brown flags, grey- 
wackes, and shales, sometimes pui- 
plish and led, base not seen 
As a whole these strata are smgulaily banen of organic lemams 
Most of the fossils which the Llandeilo gioups contain lie m the 
bands of dark anthracitic shale winch have been traced across 
nearly the whole bieadth of the countiy These shales aie ciowded 
with giaptolites of lecognizable Llandeilo foims, Climacograptus 
teretiusculas, Diplograptus prist is, and Graptolithus Sagittarius 
being paiticulaily abundant. Crustacea aie exceedingly i aie, but 
tw r o pliyllopods, Discinocai is Browniana and Pdtodians aptydioidcs , 
occui , while from Dum.fiiessh.ire two obscure tnlobites are lefened 
doubtfully to Encrinurus and PJiacops. The vast thickness of sandy, 
gritty, and slialy unfossiliferous strata is the distinguishing featuie 
of the Lowei Silunan series m the south of Scotland. The Caradoc 
or Bala group lies unconfoimably upon the upper parts of the 
Llandeilo locks It contains m the eastern districts some cal- 
careous conglomerates which here and theie swell out into local 
masses of limestone In the south-west of Ayrshne the limestones 
attain consideiable dimensions In these calcareous bands numerous 
Caradoc species have been found, among them CJiarurus gelasinosus, 
Encrinurus pundatus, with species of Illocnus and Asaphus, Orilms 
calliqrtimma, 0. con finis, Leptcena sericca, Madurea, and such 
corals as Haliolites, Favosites, Omphyum, and Strephodcs In the 
south-west of Ayishne certain shales and sandstones full of Caradoc 
fossils aie overlaid with sandstones, shales, and conglomeiates con- 
taining Pantamerus oblongus, Atrypa hemisphei ica, Meristdla 
angustifrons, Lidias laxatus, Petraia dongata, Nidulites Janus, 
anil numerous other fossils which indicate the horizon of the 
Llandovery rocks 

The Highlands of Scotland consist mainly of crystalline rocks — 
gneiss, mica-schist, chlorite-sclust, clay-slate, quartz-iock, schistose 
flagstone, and many others, often much invaded by granite and 
other intrusive masses It was at one time supposed that these 
rocks all belonged to the so-called primary or primitive series, oldei 
than any of the fossiliferous systems. But the discovery by Mi C. 
W Peach, already referred to, that recognizable lossils occur m the 
limestone of Durness m Sutherlandslnie, led Murchison to mfei 
that the whole of the overlying gneissose and schistose masses are 
really metamorphosed Lower Silunan rocks~a generalization which 
has been completely confirmed by subsequent investigation. At 


the base of this gieat senes of rocks masses of white quoit? rock 
aie found lying with a maiked unconfoimabihty upon the led 
sandstones descnbed m a pievious page These quaitzose beds are 
merely haidened and somewhat metainoiphosed sandstones, they 
still show then ongmal false-bedding, and the casts of sea-weeds 
and worm-bunows They contain a band of limestone winch m 
Assynt swells out to a thickness of 1000 feet or moie, and can be 
tiaeed almost continuously fiom the Kyles of Skye to the noitli 
coast of Sutherlandshue. Over these stiata, m peitect confoimable 
sequence, and with a complete lithological giadation, come quaitzose 
flagstones dipping like the locks below at gentle angles to the south- 
east They become moie schistose and ciumpled as they aie tiaeed 
iqnvaids, until, aftei a thickness of seveial thousand feet has been 
passed ovei, they begin to undulate m steep folds and pass into the 
oidmaiy schistose locks which covei so much of the Highlands 
The giadation fiom the compaiatively unalteied lower quaitz-rocks 
and limestones on the west to the intensely crumpled ciystallme 
uppei schists and flagstones on the east can be follow ed step by- 
step m numerous fine natural sections fiom the noith_of Sutherland 
to the Kyles of Skye The pi oof is thus complete that a vast mass 
of schists and othei crystalline locks ovei lies fossiliferous limestones 
m the Scottish Highlands It theiefoie becomes of the utmost 
impoitance to determine the geological horizon of the fossils m the 
limestones This was done by the late Mr Saltei , who declai ed his 
conviction that they w'eie unequivocally Lowei Silunan, and boie 
a most remarkable lesemblance to a gioup of fossils fiom the Lowei 
Silunan rocks of North Amenca Five of the species he legaided 
as identical with known American foims ( Oithoceias aiuiohuttum, 
Hall, OitJus stuatula, Emmons, Ophileta compada, Salt , Mui - 
chisonia giacilis, Hall; M bdlicincta. Hall), 4 as lepiesentative, 3 
doubtful, and 1 new genus, found also m Canada. “That this 
tiuly Noith Amenean assemblage,” lie icmailcs, “ should he found 
m the extieme north of Scotland on the same parallel as the 
Canadian, — that species atMadmca and Raphistoma, lesemblmg 
those of the St Lawrence basin, and Orthoceiata, beanng large 
siphuncles like those of Noith Amenca, Scandinavia, and Bussia, 
should occur in Scotland and yet be scarcely known fuithei south, 
is at least suggestive of a geographical distribution— peihaps even 
of climatal conditions — not veiy unlike that of moie modem 
times.” 1 From this palaeontological decision it follows that the 
overlying schistose senes of the Scottish Highlands is a mass of 
metamoiphosed Silurian strata Examined in detail they show 
veiy unequal and sporadic metauiorphism. Some portions aie 
scaicely moie changed than the oidmary gieywackes and shales of 
unaltered districts False- bedding, pebble-beds, and othei common 
featmes of sedimentation occur abundantly tin oughout the whole 
vast senes of schists Here and theie the metamorphism has be- 
come extieme, the rocks passing into coaisely ciystallme schists 
full of garnets, with bands of hornblende-iook, actinolite-sclnst, 
and othei metamoiphic products, and passing even into giamtic 
gneiss and true granite No moie convincing pioof could be ob- 
tained that vast masses of schist do not necessanly belong to an 
azoic period of the eaitli’s history, but may have been pioduced by 
the alteiation of previously existing sediments 

It is not necessaiy to believe that the sediments so altered were 
in all cases meie oidmary manne sand and mud The white 
quartz-rocks weie no doubt at one time pure white siliceous sand, 
the rounded giams of which can still be readily detected m them 
The quartzose flagstones were stratified sanrl with thin partings of 
clay or mud. The clay slates were evidently thick accumulations 
of mud But the rocks containing a marked percentage of mag- 
nesia, such as chlonte-slate, actmohte-schist, hornblende-rock, &c , 
may have resulted from the alteration of volcanic sediments and 
submarine lavas The evidence from Cumberland and W ales pi oves 
how voluminous and long continued weie the volcanic emptions of 
the Lower Silmian period m Butam The abundant diffusion of 
volcanic detritus over the piesent sea-bottom is now well known. 
The “Challenger” reseaiches have also shown us that, besides the 
glauconite previously known to he deposited from sea-water in. the 
chambeis of foranunifera and othei dead oigamsms on the ocean- 
bottom, true magnesian silicates are now m the process of elimina- 
tion from sea-watei m some of the abysses of the ocean. It is 
quite possible therefoie that some of the locks of the metamoipluc 
senes nch m magnesian silicates may have arisen fiom the altera- 
tion of volcanic tu ffs oi submanne lavas, and that others may owe 
their distinctive composition to original chemical precipitation, 
as ably contended by Sterry Hunt, though their present ciystallme 
structure must be regarded as a part of the general metamorphism 
by which the whole of the Low r er Silurian rocks of the Highlands 
have been affected. 

In the south-east of Iieland, grey, greenish, and purple grits, 
and grey and dark shales, lie uncomlormably upon the Cambrian 
rocks, and contain, a few fossils of Llandeilo age They present 
mterstiatified beds of tuff and felsitic lavas indicating contem- 
poraneous volcanic action. In the north-east of the island a broad 
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“belt of Lm\ei Silunan roeks inns fiom. tlic coast of Dovn into the 
heait of Roscommon and Longfoid This belt is evidently a pro- 
longation of that m the southern uplands of Scotland It is 
maiked by the occunence ot similar dark anthiacitic shales 
crowded with gi apt elites The ncbest fossilifei ous localities^among 
the Irish Lowei Silunan lo ks aie found at the Chair ot Kildare, 
Poitiane neai Dublin, Poineioy ui Tyionc, and Lisbellan in Fer- 
managh, vheie small piotiusions ol the oldei locks nse as oases 
among the snuounding Intel fomiatioiis Poitlock brought the 
noi them and western localities to light, and Mmeluson pointed out 
that, while a nnmbei of the talobites (T'j inudcus, Phuops, Cahj - 
hicne, and liltm us), as well as the simple plaited OtOudic, Leptanm, 
and Stiophumcntc, some spnal shells, and many Oi tliocciata, aie 
specifically identical with those fiom the typical Caiadoc and Bala 
beds of Slnopsluie and Wales, yet they aie associated with peculiar 
fonns, first discovered m D eland, and veiy l aie elsewhere m the 
Butish Islands Among these distinctive fossils he cites the 
tiilohites, Rcmoplciu uhs, liar pcs, Amyhion, and Biontcus, with the 
smooth forms of Asaphus ( Isotclits ), which, though almndaut m 
Ii eland and America, seldom occur m Wales or England, and 
nerei on the Continent 1 

In the noith and west of Ii eland a large aiea of suiface is occu- 
pied by ciystallme rocks— gneiss, schists, (juaitz rocks, limestone, 
gianite, &c — which are manifestly a continuation of those of the 
Highlands of Scotland They run south-westward paiallel with 
the belt of unaltered Lower Silunan locks hom which, m some 
places, as m county Tyione, they aie only a feiv miles distant 
The district of Pomeroy, so ucli m Silurian fossils, piomises to 
afford the gieatest light on the interesting but difficult problem of 
the metamorphism of the Lower Sihman rocks of the Scottish 
Highlands and the noi th-vest of Ii eland It will be seen flora the 
evidence furnished by the sections in "West Mayo (p 837) that the 
metamorphism must have taken place pnoi to the deposition of 
the Upper Silunan formations of the west of Ii eland. 

B. Upper Silui urn. 

The formations winch m the British. Islands are classed 
as Upper Silnn.ni occur m two very distinct types. So 
great indeed is the contrast between these types that it 
is only by a comparison of organic remains that the whole 
can be grouped together as tho deposits of one great 
geological period. In the onginal region described by 
Murchison, and from which bis type of the system was taken, 
the strata are comparatively fiat, soft, unaltered, consisting 
ma mly of somewhat incoherent sandy mud with occasional 
bands of limestone. But as these roeks are followed 
into North Wales, they are found to swell out into a vast 
series of grits and shales so like portions of the hard altered 
Lower Silurian rocks that, save for the evidence of fossils, 
they would naturally be grouped as part of that more 
ancient series. In Westmoreland and Cumberland, and still 
further north m tho border counties of Scotland, also in the 
south-west of Ireland, it is the North Welsh type which 
prevails, so that in Britain the general lithological charac- 
ters and minute paleontological subdivisions ascertained 
m the typical Silurian district are almost confined to that 
limited region, while over the rest of tho British area for 
thousands of square miles the hard sandy and shaly type ( 
of North Wales is prevalent. 

Taking first the Silurian tract of the south-west of England, 
and the east and south of Wales, we find a decided uneon- 
formability separating the Lower from the Upper Silunan 
formations. In some places the latter are found passing 
across the edges of the former, group after group, till they 
come to lie directly upon the Cambrian rocks. Indeed, in 
one district between the Longmynd and Wenlock edge, the 
base of the Upper Silurian rocks is found within a few 
miles to pass from the Caradoc group across to tho Lower 
Cambrian rocks. It is evident, therefore, that in the Welsh 
region very great disturbance and extensive denudation 
preceded the commencement of the deposition of the Upper 
Silurian rocks. As Professor Ramsay has pointed out, the 
area of Wales, previously covered by a wide though shallow 
sea, was ridged up into a series of islands, round the margin 
of which the conglomerates at the base of the Upper 


Siluuan series began to be laid down. This took place 
during a tune of submergence, for these conglomeratic and 
sandy strata are found creeping up the slopes and even 
capping some of the heights, as at Bogmine, where they 
reach a height of 1150 feet above the sea. 2 The subsidence 
piobably continued during the whole of the interval occu- 
pied by the deposition of the Uppei Silurian strata, which 
thus were piled to a depth of from 3000 to 5000 feet over 
the disturbed and denuded platf oim of Lower Silurian rocks. 

Arranged in tabular form, tlie subdivisions of the Upper 
Silurian roeks of Wales and the adjoining counties of 
England are m descending older as follows- — 

Base of Old Red Sandstone 

3 Ludlow group 


2 Wenlock gionp 

1. Uppei Llanil- 
oveiy gioup 

Lower Llandovery Roeks 

1. Upper Llandovery Group. — (a.) May Ilill Sandstones. 
— The position of these rocks as the true base of the Upper 
Siluuan formations was first shown m 1853 by Sedgwick, 
who named them the May Hill Sandstones from Lire locality 
m Gloucesteishne where they are so well displayed. 
Appearing on the coast of Pembrokeshire at Mai Iocs Bay, 
they range acioss South Wales until they are ovei lapped 
by the Old Red Sandstone They emcige again m Caimar- 
thenslnre, and trend north-eastward as a nanow strip at the 
base of the Upper Silurian series, fiom a few feet to 100G 
feet or more m thickness, as far as the Longmynd, where 
as a maiked conglomeiato wrapping round that ancient 
Cambrian ridge they disappear. In tho com.se of this 
long tract they pass successively and unconforniably over 
Lower Llandovery, Caradoc, Llandeilo, and Cambrian 
roeks. They consist of yellow and brown ferruginous sand- 
stones, often full of shells, which are apt to weather out 
and leave casts. Their lower parts are commonly con- 
glomeratic, the pebbles being largely derived from older 
parts of the Silurian formations. Here and there, where 
the organic remains become extraordinarily abundant, the 
strata pass into a land of sandy limestone, known as the 
“Peutamerus limestone,” from the numbers of this 
brachiopod coniaiued m it The species of fossils found in 
the May Hill Sandstones number about 230. 

Among these are some tiaces oF fneoids, sponges ( QUona , 
Ischaclitcs) ; the wuldy diffused Graptohthus prutilon , a numbei of 
coials ( PcLtciia , JIchohtc.% IhivosUcs, llalpsitcs, Up vntjopom, Lc.), a 
few cunoids; some annelides, pavtienlai ly the TcnlacuUtes anr/lic-us, 

| which is abundant, a number of tnlobites, of which Phacops 
Stolccsit, P. Wcaven, JEncrinurus pnnclatvs, and Gttlymenc JBlaman- 
haclui are common j numerous hutcluopods, ns Aliy pa Ucmisphcnca, 
A i diculctris, Pentanmus oMongus, Htncllandinia lirala ( S lens 
also occurs), Leplccm transvn salts, Ortlas ralliijxtmma, O. eletjan- 
iula , O icvcrsa, Strophomem comprma, 8. pccicn, and Lingula 
parallcla\ lamollibranehs oftlio mytiloid genera Orfhonotu, Myiilvs, 
and Modiolopsis , with fonns of Ptmnca, Ctenodonfa, and Lyra- 
desma, gasteropods, particularly tlic gene i a MurcMsonia, Plcuro- 
tomana , Cydoncma, Ifolopalltt,; and cephalopoda, chiefly Ortho- 
ccrata, with some forms of Achnoccras and Plirctymouras, and the 
old species Litiutcs cornu- arid is 

(Tb.) Tarannon Shale. — Above the Upper Llandovery beds 
comes a very persistent zone of fine, smooth, light grey or 
blue slates, which has been traced down the whole length 
of Wales from the month of tho Conway into Carmarthen- 
shire. These rocks, termed tire “paste-rock ” by Sedgwick, 
have an oxtreme thickness of 1000 to 1500 feet. Barren 
in organic remains, their chief interest lies in the fact that 


| Upper Ludlow Rock 
Aymestiy Limestone 
t Lower Ludlow Rock 
Wenlock oi Dudley Lime- ' 
stone 

Wenlock Shale 
Woolhope or Bair Lime- 
stone and Shale 
j T.uannou Shale 
( May Hdl Sandstones 


Siluna, p. 1H. 


Physical Geology of Britain, p. 91. 



SILUPJAN.] GEO- 

the persistence of so thick a band of rock between what 
Were supposed to be continuous and conformable formations 
should have been unrecognized until it was pioved by the 
detailed mapping of the Geological Survey 

2 Wenlock Group. — (a) Woolhope Limestone. — In the 
ongmal typical Upper Silurian tiact of Shropshire and the 
adjacent counties, the Upper Llandovery rocks are overlaid 
by a local group of grey shales containing nodular lime- 
stone which here and there swells out into beds having an 
aggregate thickness of 30 or 40 feet. These strata aie well 
dL&played in the picturesque valley of Woolhope m Heie- 
fordshire, which lies upon a worn quaquaversal dome of 
Uppei Silurian strata rising m the midst of the surrounding 
Old Led Sandstone They are seen likewise to the north- 
west at Presteign, Hash Scar, and Old Radnor in Radnor- 
shire, and to the east and south in the Malvern Hills (where 
they include a great thickness of shale below the limestone), 
and May Hill in Gloucestershire. These strata have yielded 
many characteristically Upper Silurian fossils, among which 
may be mentioned Bumastus Bamensis , Humcilonotus del- 
plnnoccphalus, Phacops caudatus, Atrypa reticula) is, Orthis 
ccdligramma, Strophomena imbrex, Bhynchonella boiealis , 
11. Wilsom, Euomphalus sculpt us, Oithoceras annulaium. 

It is a characteristic of the older Palaeozoic limestones to 
occur in a very lenticular form, swelling in some places 
to a gieat thickness and rapidly dying out, to reappear 
again perhaps some miles away with increased proportions. 
This local character is well exhibited by the Woolhope 
limestone. Where it dies out, the shales underneath and 
intercalated with it join on continuously to the overlying 
Wenlock shale, and no line for the Woolhope group can 
then be satisfactorily drawn The same discontinuity is 
strikingly traceable in the Wenlock limestone to be immedi- 
ately referred to. 

(b.) WenlocL Shale — This is a group of grey and black fine 
shales, traceable from the banks of the Severn near Coal- 
brook Dale across Radnorshire to near Carmaithen — a dis- 
tance of about 90 miles. The same strata reappear m the 
protrusions of Upper Silurian rock which use out of the 
Old Red Sandstone plains of Gloucestershire, Herefordshire, 
and Monmouthshire. In the Malvern Hills they were 
estimated by Professor Phillips to reach a thickness of G40 
feet, but towards the north they thicken out to 1000 or 
even 1400 feet. Ou the whole the fossils are identical 
with those of the overlying limestone. The corals, however, 
so abundant in that rock are here comparatively rare. The 
brachiopods (of the genera Leptcena, Orthis , Strophomena , 
Atrypa , and Bhynchonella) aie generally of small size — 
Orthis biloba, O. hybrida , and the large fiat O. rustica, being 
characteristic Of the higher mollusca thin-shelled forms 
of Orthoceras are specially abundant. Among the trilobites, 
Encrinurus punctatus, E. variolar is, Oalymene Blunienbachii, 
C. tuberculosa, Phacops cauclatus, and P. longicaudatus are 
common. The Graptolithus priodon , so frequent among 
the Bala beds of the Lower Silurian series, also occurs 
in the Wenlock shale. Graptolithus Flemingii is here a 
characteristic species. 

(c) Wenlock Limestone is a thick-bedded, sometimes 
flaggy, usually more or less concretionary limestone, grey 
or pale pink, often highly crystalline, occurring in some 
places as a single massive bed, in others as two or more 
strata separated by grey shales, the whole forming a thick- 
ness of rock ranging from 100 to 300 feet. As its name 
denotes, this stratum is typically developed along Wenlock 
Edge in Shropshire, where it runs as a prominent ridge for 
fully 20 miles, also between Aymestry and Ludlow. It like- 
wise appears at the detached areas of Upper Silurian strata 
above referred to, being specially well seen near Dudley 
(whence it is often spoken of as the Dudley limestone), 
Woolhope, Malvern, May Hill, andUsk in Monmouthshire. 
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A distinguishing characteiistic of tlir 'Wenlock limestone is 
the abundance and vanety of its comls, of winch 53 species 
have been deseubed Tlie lock seeing indeed to have been 
fonned m pait by maisive sheets and bunches of coial Among 
ehaiacteiistic species aie llahjsitcs cateauhu ui, UdtoliLs intc in- 
stinct us, II tv bull tins, Alicolites Labuhei, Faiusdet, cv pa a, F 
fib/osa, F Gothland tui, Caenitcs jumper aius, Synngopuni fvsiuv- 
tuns, and Oiiiphyma tm b mat via The cunoids aie also specully 
ahundant, and aie often beautifully pieseived Pa tcdiouinvs 
nionilijo) niis is one of the most fiequcnt species, othcis aie Ci utalu- 
u in vs 'i vgosus, Cyathouiniis gomodadylus, and Miasiipioct mus 
ccelatus, with sevual cystideans, as Pseitdoa mites qucidrijusnatvs 
The crustaceans include nunieious tulobites, among which we miss 
some of the j>eisistent Lowei Silunan genera, such as Asa pirns, 
Ofjygia, and Tiiauclcus, none of which ascend into tlie Wen- 
lock gioupi The most abundant tulobite is the long-lived Caly- 
menc Blumnibachii, winch langes fi om the Llandeilo flags up to ntai 
the top ot the Uppei Silunan ioimations. It occurs abundantly at 
Dudley, wheieitieceived tlie name of the “ Dudley Locust ” Othei 
common foims aie Bnu inui us puiictatus, B tanolcms, Ihatops 
caudatus, P Boitnuigur, F Sfohesn , Bumastus Bamensis, ITonialo- 
notus ddpluaoccphal us, and Chen ui us himuu onatvs. The hi acluo- 
pods continue to be abundant , among tj pical species may be 
noted Atrypa icticulans, Met istella turn via, jSpinfer detains, S 
plicatcllus, PJvj adionclla boicnhs (\ciy common), It. cuneata, Pi. 
Wilsom, Oithis clegantula, O. i itsnca, Sti ophomciia ihoniboiduhs, 
and Pcntamei us galcatus The lamellibianchs aie not well lepie- 
sented, hut seveial species ot Plcnnca aie abundant, with Gium- 
onysia cingulata, and some species of Mochdopsis and Ctcnodonfa 
The gasteiopods aie most chaiacteiistically maiked by 8 oi l J 
species of JEuompihalus, 3 oi moie of Muichisoma, with species of 
Plan otomana, Aaocuha, and Cycloncma Tlie cephalopods aie 
confined to few genei a, Litui tes, Actuioceras, Cyi toceras, 0/thocuiu, 
and Phragmotei as , of these the orthoceratites are by fai the most 
abundant both m species and individuals. Oithocuus aanulcdum 
is the most common foim The pteiopods appear in the beautiful 
and very abundant Conulai m S'oicerbyi, and the lieteropods in the 
common and characteristic Bella ophon WcnlocLensis 

3. Ludlow Group . — This series of strata consists essen- 
tially of sliales, with occasionally a calcareous band m 
the middle It graduates downward into the Wenlock 
group, so that when the Wenlock limestone disappears 
the Wenlock and Ludlow shales form one continuous 
argillaceous foimation. It is m this united form that 
the two gioups stretch to the south-west through Brecon 
and Carmarthen. The Ludlow rocks are typically seen 
between Ludlow and Aymestry. They appear likewise at 
the detached Silurian areas fiom Dudley to the mouth of 
the Severn. They were grouped by Murchison into three 
zones. 

(a.) Lower Ludlow Bock . — This is a group of soft dark- 
grey to pale greenish-brown or oh ve sandy shales, often with 
calcareous concretions. Much of the rock, however, pi esents 
so little fissile structure as to get the name of mudstone, 
weathering out into concretions which fall to angular frag- 
ments as the rock crumbles down. It becomes more sandy 
and flaggy towards the top. Erom the softness of the shales 
this zone of rock has been extensively denuded, and the 
Wenlock limestone rises up boldly from under it 

An abundant suite of fossils 1ms been yielded by these shales 
hTo fewer than 18 species of star-fishes, belonging to 6 geueia, ha\ e 
been described (Protaste?, like tlie buttle-stais of tlie British seas, 
Palceoeoma, Palastarma). A few graptolites oceui, paiticulaily 
the persistent Graptolithus pmodon (common), G colonus, and & 
Flemingii A few of the "Wenlock coials smvive m the Low ei 
Ludlow rock, but the conditions of deposit were evidently un- 
favourable for tbeir growth Tlie tulobites aie less nunieious than 
m older beds; they include the veneiable Calymena Blmncnbachn, 
Phacops caudatus, and its still longei -tailed vanety P. lomji- 
caudalus , also Acidaspis Bnghln, Eomalonolus delphmocephal us, 
and Cyphaspis megalops But other forms of crustacean life oceui 
m some numbei. As the tulobites begin to wane numerous 
phyllopods appear, the genus Ceratioeans being lepresented by 10 
or more species Large euiypteinls now make then entrance upon 
geological histoiy — JEwyptenis, Pterygotus, and Eemiaspis. 
Though brachiopods are not scarce, hardly any seem to be peculiar 
to the Lower Ludlow rock, the Lmqula lata, which Murchison 
suggested might be peculiar, having been obtained from what is 
supposed to be repiesentative of this gioup of strata m Westmore- 
land. Ehynchondla Wilsom, Spmjer expoirectus, Strophomena 
eughjpha. Atrypa reticularis, and Chonctes minima are not mfre* 
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quent Among tlie moie frequently lecturing species of lamelli- 
bianchs the following may be named — Uanhola into lupin, 0 
striata, Oithonota ngula, 0 semisulcata, and a nmnbe; of species of 
Ptei mea The orthoceiatites are mimeious, as 0> thocoas Ludense, 
0 subundulutam, also species of Pha.gm.ocei as and Liimtes Hie 
numbers ot these .s height and curved cephalopods foim one of the 
distinguishing featuies ol the zone At one locality, near Lemt- 
waulme in Shropshire, which has been piohfie m Lowei Ludlow 
fossils, parti culaily in stai -fishes and euiypteiid ciustaceans, a 
tiagment of the fish Ptei aspis was discoveied m 185D This is the 
eaihest tiace of veitebi ate life yet detected It is interesting to 
note that the Ptci aspis does not stand low m the scale of oiguniza- 
tion, but lias attinities with oui modem stuigeon. 

(b ) Aymestry Limestone is a dark grey somewhat earthy 
concretionary limestone m beds from 1 to 5 feet thick. 
Where at its thickest it forms a conspicuous feature, using 
above the soft and denuded Lower Ludlow shales and, 
owing to the easily removable natuie of some fuller’s earth 
on which it lies, it has here and there been dislocated by 
large landslips It is still moie inconstant than the Wen- 
lock limestone. Though well developed at Aymestry it soon 
dies away into bands of calcareous nodules, which finally 
disappear, and the lower and upper divisions of the Ludlow 
group then come together. The most characteristic fossil 
is the Pentamerus Knigktu , other common forms are 
Rhynchonella Wilsom, Lingula Lewish , Stropthomenci 
etiglyphct, Bellevophon clilatcttus, Ptei inea Sowei byi, with 
many of the same shells, corals, and trilobites found in the 
Wenlock limestone Indeed, as Murchison has pointed out, 
except in the less number of species and the occurrence of 
some of the shells more characteristic of the Upper Ludlow 
zone, thei e is not much palaeontological distinction between 
the two limestones. 1 

(c ) Upp°r Ludlow Rook. — In the original Silurian district 
described by Murchison, the Aymestry limestone is covered 
by a calcareous shelly band full of Rhynchonella navicula, 
sometimes 30 or 40 feet thick This layer is succeeded by 
grey sandy shale or mudstone, often weathering into con- 
cretions, as in the Lowei Ludlow zone, and assuming ex- 
ternally the same rusty-brown or greyish olive-green hue 
Its harder beds are quarried for building stone , but the 
general chaiacter of the deposit, like that of the argillaceous 
portions of the Upper Silurian formations as a whole in the 
typical district of Sduria, is soft, incoherent, and crumb- 
ling, easily decomposing once more into the original mud, 
and presenting m this respect a contrast to the hard fissile 
aud often slaty shales of the Lower Silurian series. Many 
of the sandstone beds aie crowded with ripple-marks, rill- 
marks, and annelid-hails, indicative of the shallow littoral 
waters in which they were deposited One of the upper- 
most sandstones is termed the “ Pucoid Bed,” from the 
number of its cylindrical sea- weed-like stems. It like- 
wise conLains numerous inverted pyramidal bodies, which 
are believed to be casts of the cavities made in the muddy 
sand by the rotatory movement of crinoids rooted and half- 
buried hi the micaceous mud. 2 At the top of the Upper 
Ludlow rock near the town of Ludlow, a brown layer 
occurs from a quarter of an inch to 3 or 4 inches in thick- 
ness, full of fragments of fisli, Ptevygotus , and shells. This 
layer, termed the “Ludlow Bone-bed,” is the oldest from 
which any considerable number of vertebrate remains has 
been obtained. In spite of its insignificant thickness it has 
been detected at numerous localities from Ludlow as far as 
Pyi'ton passage, at the mouth of the Severn — a distance of 
45 miles from north to south, and from Kington to Ledbury 
and Malvern —a distance of nearly 30 miles from west to 
east ; so that it probably covers an area (now largely buried 
under Old Bed Sandstone) not less than 1000 square miles 
m extent, yet it appears never to exceed and usually to fall 
short of a thickness of 1 foot. Pish remains, however, are 
not confined to this horizon. They have been detected in 

1 Silurui, p. 130. 3 Sduria, p. 133. 


strata above the original bone-bed at Ludlow, together with 
some minute globular bodies believed to be the sporangia of 
a lycopod. These, with some other plant remains from the 
same district, are the earliest traces of land vegetation yet 
found. The higher parts of the Ludlow rock consist of 
fine yellow sandstone and harder giits known as the 
Downton sandstone Originally the whole of these flaggy 
upper parts of the Ludlow group were called “ Tilestones " 
by Murchison, and being often red in colour were included 
by him as the base of the Old Bed Sandstone, into which 
they gradually and conformably ascend. Undoubtedly 
they show the gradual change of physical conditions which 
took place at the close of the Silurian period mthe west of 
England, and brought in the deposits ot the Old Bed Sand- 
stone. But as their organic contents are still unequivocally 
those of the Ludlow group, they aie now classed as the 
uppermost zone of the Silurian system. 

A considerable suite of oigamc leniams lias been obtained 
from the Upper Ludlow lock, wlneli on the whole aie the same 
as those m the zones underneath Vegetable leniams, some of 
nlncli seem to be iucoicls, but most of which aie piobably tei- 
lestnal and lycopodiaeeous, abound m the Downton sand- 
stone and passage-beds into tlie Old Red Sandstone Coials, 
as might be supposed fiom the muddy cliaiactei of the de- 
posit, seldom ocein, though Murchison mentions that the en- 
crusting foim AhcoliUs fibiosus may not infrequently be found 
enveloping shells, Cycloncvut covcilln and Ifurchisom a coicillu 
being, as then names imply, its favourite habitats. Some anno- 
lides ( Seipulites longispmus, Cornuhtes scipulanus, Tentaculites 
tenuis , and Tiachydenna conacea) aie not uncommon The cius- 
taeea aie lepiesented chiefly by small ostiacods (Reymhia Klccdcm , 
Lepeuhtui mai ginata, Entomis taberosa), and by species of Ccnitic- 
cans, Dutgocans, Eimjptcrus, Hemwspis, Pterygotus , and Stylo- 
minis, the tulobites having still fuithci waned, though Home &- 
lonotus Knightu, Encnnmus jnindatus, PJuicops Pownmguc, and 
a few others still occiu, and even the persistent Galymcne Blwnm- 
baihn may occasionally bo found Of tlio biacliiopods the most 
abundant forms are Jihgnihonclla nucula, Ghonctcs sti uitclla, Piscina 
rugata, and Lingula cornea. The most cliaracteiistic Limelh- 
bianclis aie Orthonota cmygdalma, G omophor a cyinbafoimis, 
Ptcrmea lincata, P retroflexa, some of the commonest ga&toiopods 
are Murchisonia cordlhi, Platyschisma Jielicites, and llolojieUa 
olsoleta Tlie ortlioccratitcs are specifically identical with those ol 
the Lower Ludlow rock, and are sometimes of large size, Urihoccras 
hullatum being specially abundant Tlie fish leniams consist of 
bones, teeth, sliagiecn-like scales, plates, and fin-spines They 
include some plagiostomous (placoid) forms ( TJiclodus , slingieeu- 
scales, Sphagodus , skill, Onchus, spines) and some o.stiaeosleans 
{Ccphalaspis, Auchenaspis , and Ptci aspu) 

Iu the typical Silurian region of Shiop&hire and the 
adjacent counties, nothing can bo more decided than the* 
lithological evidence for the gradual disappearance of the 
Silurian sea, with its crowds of graptolites, trilobites, and 
brachiopods, and for the gradual introduction of those 
geographical conditions which brought about the deposit of 
the Old Bed Sandstone The fine grey and olivc-colourcd 
muds, with their occasional zones of limestone, are suc- 
ceeded by bright red clays, sandstones, cornstones, and con- 
glomerates. The evidence from fossils is equally explicit. 
Up to the top of the Ludlow rocks the abundant Silurian 
fauna continues in hardly diminished numbers. But as 
soon as the rod strata begin the organic remains rapidly die 
out, until at last only the fish and the large eurypterid crus- 
taceans continue to occur. 

Turning now from the interesting and extremely import- 
ant though limited area in which the original type of the 
Upper Silurian rocks is developed, we observe that whether 
wo pass northwards or south-westwards the soft mudstones 
and thick limestones give way to hard slates, grits, and 
flagstones, among which it is scarcely possible sometimes 
oven to discriminate what represents the Wenlock from 
what may be the equivalent of the Ludlow group. It is 
in Denbighshire and tlie adj'acent counties that this change 
becomes most marked. The Tarannon shale above de- 
scribed passes into that region of North Wales, where it forms 
the base of the Upper Silurian formations. It is covered 
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by a series of grits or sandstones which in some places are 
at least 3000 feet thick These are covered by and pass 
laterally into hard shales, which are believed to represent 
parts of the true Wenlock group, perhaps even some por- 
tion of the Ludlow rocks. It is evident, however, that m 
spite of the wide extent over which these Silurian rocks of 
North Wales are spread, and the great thickness which 
they attain, they do not present an adequate stratigraphical 
equivalent for the complete succession m the original 
Silunin distnct. Instead of passing up conformably into 
the base of the Old Red Sandstone, as at Ludlow, they are 
covered by that formation unconformably. In fact they 
have been upturned, crumpled, faulted, and cleaved before 
the deposition of those portions of the Old Red Sandstone 
which lie upon them. These great physical changes took 
place in Denbighshire when, so far as the evidence goes, 
there was entire quiescence in the Shropshire district ; yet 
the distance between the two areas was not more than 
about 60 miles These subterranean movements were 
doubtless the precursors of those more widely extended 
upheavals which converted the floor of the Silurian sea into 
a series of isolated basins, m which the Old Red Sandstone 
was laid down. 

In Westmoreland and Cumberland a vast mass of hard 
slatei, grits, and flags was identified by Sedgwick as of 
Upper Siluiian age. These form the varied ranges of hills 
in the southern part of the lake distnct from near Shap to 
Duddon mouth The following are the local subdivisions 
with the conjectural equivalents in Siluna. 1 


f Flaggy beds, with lamelli- 
Hay Fell and I bianchs abundant 

Kulcby Mooi -j Massive gieemsli and giey sand- 
stones, with bands of fossils, 
Solopella abundant . . 

' Caleaieous beds, with lUujmho- 
nella nnvicula. abundant 
Sandstone and shale, with stai- 
lish 

Dailc blue flags and guts of 
gieat thickness 
Flags and gieywacke ( Oiiho 
ceias subundulatuiio, 0 an- 
gnlatiim, Giaptolitlms Flc- 
nungii, G eolonus, Ceratio- 
cans Marclusoni), upwards 
of 4000 feet . 
r Dark giey coarse flags {Cat - 
(Joniaton Flag3 4 chol/o mtei i upta, Orthocei as 
i. subumhdatum), 1000 feet .. . 

Coniston Limestone (Lower Siluiian) ... 


Flags 


Bmmsdale 

Slates 


Couiston Giits 


= ( ? ) Tilestones 


Upper I 
low. 


j Aymestry 
( Limestone 
i Lowei Lud- 
( low 
| UpperVTen- 


( LowerWen- 
| lock. 


_ j Caiadoc or 
{ Bala. 


In the northern part of the Lake district a great anticlinal 
fold takes place The Skiddaw slates arch over and are 
succeeded by the base of the volcanic series above described. 
But before more than a small portion of that series has 
appeared the whole Silurian area is overlapped unconform- 
ably by the Carboniferous Limestone series. It is necessary 
to cross the broad plains of Cumberland and the south of 
Dumfriesshire before Silurian rocks are again met with. In 
this intervening tract a synclinal fold must lie, for along the 
southern base of the uplands of the south of Scotland a 
belt of Upper Silurian rocks, dipping on the whole to the 
south-east, can be traced from the heart of the Cheviot Hills 
to the headlands of Wigtownshire. These rocks must reach 
a thickness of several thousand feet, but their top is 
nowhere seen. They repose on some of the older parts of 
the Llandeilo series, with so close a coincidence of dip and 
strike that no decided unconformability has yet been traced 
between them. They consist essentially of shales, with a 


1 The arrangement and thicknesses here given are those in. the 
Kendal district as mapped by Mr Aveline and Mr Hughes m the course 
of the Geological Survey ( Sheet 98, S.E , Explanation, pp. 6-13, 
1872) 


considerable proportion of greywacke bands towards the 
base At different horizons they contain lenticular bands 
of a calcareous pebbly grit But their most characteristic 
feature, and one which at once distinguishes them locally 
from the adjoining Lower Silurian rocks, is the occurrence 
of a nearly black, highly fissile shale, composed of layers m 
most cases as thin as ordinary writing paper and usually 
crowded with graptolites. These peculiar bands occur 
throughout the whole series of rocks from bottom to top. 
They are sometimes so thm that 20 or 30 seams or ribs, each 
finely fissile, may be seen intercalated within the space of 
an inch of the ordinary shale or greywacke. Occasionally 
they form zones 80 to 100 feet thick, consisting entirely of 
finely leaved graptolitic shales. As a whole these Upper 
Silurian strata resemble lithologically the correspond- 
ing series in Westmoreland, though here and there they 
assume the character of mudstones not unlike those of 
Shropshire The abundant fossils m them are simple 
giaptolites (Grciptohtkus Sedgwichi, G. Becli, G Flemmgii, 
G. eolonus, G. Gnestonensis, Retiolites Geimtzianus, &c.). 
Orthoceratites come next in point of numbers ( Orthoceras 
annulatum , O. tenuicinctum, &c.). In some of the shales 
crustacean fragments aie numerous They include large 
pieces of the carapace of Dictyocans, with remains of 
Pterygotus and Ceratiocaris. The pebbly grits contain 
Petraia and ermoid stems. In the south of Kirkcudbright 
certain limestones and conglomerates intercalated among 
these shales have yielded a more varied fauna, having on 
the whole a decidedly Wenlock character. It includes 
Fcivosites , Catenipora, Beyrichia tuberculata, Fhacops 
caudatus, Meiistella, Leptcena sericea, Atrypa reticularis , 
Strophomena imbrex, Murchisonict , Orthoceras tenuicinctum , 
&c. 

It is impossible in the south of Scotland to separate the 
Upper Silurian rocks into Wenlock and Ludlow groups. 
On the whole these rocks seem to be representative mainly 
of the older half of the Upper Silurian formations. They 
are coveied unconformably by Lower Old Red Sandstone 
and later formations. In the counties of Edinburgh and 
Lanark, however, the base of the Lower Old Red Sandstone 
is found to graduate downward into a thick series of brown, 
olive, and grey shales, sandstones, and grits, containing 
undoubted Ludlow fossils It is deserving of lemark also 
that the peculiar lithological type so characteristic of the 
strata in the original Silurian area reappears in the centre 
of Scotland, many of the concretionary brown shales and 
olive-coloured mudstones being undistinguishable from 
those in the typical sections at Ludlow. Some of these 
beds aie ciowded with fossils. Among the most character- 
istic are Leptcena transversalis, Ortkouota amygdalina, 
Platyschismci helicites, Beyrichia Kloedeni, Orthoceras 
Maclareni, with many crustaceans of the genera Ceratiocaris , 
Furypterus, Pterygotus, Slimonia, and Stylonurus In the 
Pentland Hills these strata are estimated to attain a thick- 
ness of 3500 to 4000 feet, but their base is nowhere 
reached ; in Lanarkshire they are at least as thick. Their 
lower portions may represent some of the higher parts of 
the Wenlock group. 

Ireland furnishes some interesting evidence regaidmg the 
geographical changes in the west of Europe between the 
close of the Lower Silurian and the beginning of the Upper 
Silurian period It has already been pointed out that the 
metamorphosed Lower Silurian rocks of the Scottish High- 
lands are prolonged into the north of Ireland, whence they 
range south-westwards to Galway Bay. In the picturesque 
tract between Loch Mask and the mouth of Killary harbour 
these metamorphosed rocks are unconformably overlaid by 
masses of sandstones, conglomerates, and shales moie than 
7000 feet thick, and containing Llandovery and Wenlock 
fossils with a mixture of Caradoc forms In the midst 
X. — 43 
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of tlie greatly metamorphosed Lower Silurian platform, por- 
tions are to be found still little altered and full of fossils. 
The overlying Upper Silurian strata have not been meta- 
morphosed, but contain pebbles of the altered rocks on the 
upturned edges of which they be. It is evident therefoie, 
as Mr Hull has remarked, that the metamorpkism must 
have occurred between the close of the Lower and the com- 
mencement of the Upper Siluuan period. 1 In connexion 
with this question it should be lemaiked that abundant 
volcanic activity accompanied the deposit of these Upper 
Silurian locks in the west of Ireland, successive sheets of 
lava (eunfce) and beds of tuff forming conspicuous bands 
among the stratified rocks, and reaching a collective thick- 
ness of 800 feet and upwards Between Brandon Head 
and Dingle Bay a thick mass of strata on the coast, must, 
from the comparatively few fossils obtained from it, be 
held to represent Upper Silurian formations. 

Continental Europe. — T he broad hollow which, run- 
ning from, the mouth of the English Channel across the 
plains of northern Germany into the heart of Russia, 
divides the high grounds of the north and north-west of 
Europe from those of the centre and south, separates the 
European Silurian area into two distinct tracts. In the 
northern of these we find the Lower and Upper Silurian 
for ma tions attaining an enormous development in Britain, 
but rapidly diminishing m thickness towards the north-east, 
until m the south of Scandinavia and the Gulf of Finland 
they reach only about -rrUth of that depth. In these tracts, 
too, they have on the whole escaped so well from the dis- 
locations, crumplings, and metamorphisms so conspicuous 
to the south-west, that to this day they remain over wide 
areas nearly as horizontal and soft as at first. In the 
southern tract Silurian rocks appear only heie and there 
from amidst later formations, and almost everywhere pre- 
sent proofs of intense subteiranean movement. 

In the south of Scandinavia (Christiania, Mjoscn See, Mahno, 
Gothland) the Lowei and Upper Silurian locks attain a united 
thickness of not moie than about 1200 feet, yet are said to contain 
representatives of all the leading subdivisions of the Biitisli senes 
The following table exhibits the Silurian succession m the south of 
K oi way and Sweden, with the supposed English equivalents 1 — 
Sandy beds, with Ptcnnea odroflexa, Idiyn- 
chonalla nueula, Orthonota return , Bey- 
ncTm tuberculata S. Gothland 
Upper Malmo limestono 
Upper Graptolito mails, with Gh aptohthas 

priodon ( Ludensc ) abundant 

Lowez Malmo oi upper Orthoeel ati to limestone, 
with large Qithacciatei having cential 
sipliunclcs 

Encnnital schists with oithoceratites and Gom- 
phoceras pyi ifot me 

Coral limestone (Omphyma tmbinahm and 

other Wcnlock corals) 

Pentamerus limestone, Pentamerus oblowjus , 

P. gedmtus, SlricMandima lens, Leptcem 
transversahs, Encrinurus punctatus, &e. 

Lower argillaceous schists 

Calcareous sandstones (containing a mixture of 
Llandoveiy forms, as Mcristclla anrjusUfrons, 
and many large smooth Tcntcmcri ) ., , . 

Calcareous and argillaceous flagstones, Oiiliis 
cattigramma, O. testudinaria, O . pecten, Lep- 
tcena sericea, Conulana quadrisulcata, Asa- 
phis expansus, Trimidaus conccntneus, &c. 

Oithocoratite limestone and lower Encnnital 

schists . 

Upper Graptolito schists, with Biplograptus 
pnstxs, B folium , B, tcretiuscnlus , and forms 

of Asaphus, Ogygia , Trvnuclcus, &c 

Lower Oithoceratite limestone, with Ortlioceras 
duplex, O cmnulutum, Bitmtes eormi-arichs, 

Orthis calligrarnma, O. dcgantula, Bellaro- i 
phon Inlobatus, &c J 

1 Physical Geology of Ireland, p 22 ; Kmaban’s Geology of Ireland, 
chap, in.; Geological Survey of Ireland, Explanation of Sheets (76, 
77, 83, and 84). 


j- * Upper Ludlow 

- = Lower Ludlow. 

- = Wcnlock. 

| — Llandovery. 

- = Caradoe. 

■ =Llandcilo. 


Lower Giaptolite schists (with numerous grap- = ^ 1L , n]fr U1 
tolites) . . . J 

Alum schists, 150 feet ( = Regiones A and B of" 

Angelm), containing the fossils enunieiated _ Cambi lan 
on p 331 

Quartzite (Fueoids) .. .. 

Though the general resemblance of the succession of 
fossils in ScandmavLa and m Britain is singularly close, 
there are, as might have been anticipated, differences in the 
range of species, some forms having appeared earlier or 
having survived later m the one region than in the other. 
Thus the Pentamerus oblongus ascends in Scandinavia into 
rocks full of Wenloelr coials, but does not occur in the 
Wenlock group of Britain. On the other hand, among 
Scandinavian strata containing such characteristically Lower 
Silurian genera of tnlobites as Asaphus , Pi (nucleus, and 
Ogygia , there occur organisms which m Butain are typically 
Upper Siluiian, such as Oi thocei as chnmhatum and O. chs- 
tans , two fossils of the Ludlow rocks. This is a point of 
considerable importance in its bearing upon the value of 
palaeontological evidence m conelatmg the foi matrons. of 
different countries. It shows that the order of succession 
found to hold good m one region cannot be rigidly applied 
to others, and that m such cases it is not fiom individual 
species so much as fiom tlie general facies of the fossils that 
we must draw geological parallels. The first appeal a nee 
and duration of a species have doubtless gieatly varied in 
different regions. 

In Russia Siluuan locks must occupy the whole vast breadth of 
temtory between tlie Baltic and the flanks of the Ui.il Mountains, 
beyond which they spiead eastwaids into Asia Tlnoughout most 
of this oxtensivc area they lie m lionzontal undist tubed bods, 
coveied oven and concealed fiom view by later foimalions Along 
the flanks of the Uials they have been uplieaved, and placed oil 
end or at a lngli angle against the central poitions oi that chain, 
and have been paitmlly metanioi phosed into cliloiite-sclnst, nnea- 
schist, quaitz-iock, and oilier cijstallme masses. But along the 
southern margin of the Gulf of Finland they appear at the siufaeo 
assott clays, sands, and unaltered stiata, which, so far as their 
lithological cliaracteis go, might bo supposed to bo of late Tcitiary 
date, so little have they been changed during the enormous Lip*o 
of ages since Lowei Palneozoie time The gicat plains between the 
Uial chain on the east and the using gi omuls oi Germany on the 
south-west have thus fiom a lcniote geological antiquity boon 
exempted fiom the ten e&tnal conugations which lia\o ailooted so 
much of the lost of Emopc They hare been alternately, but 
gently, depics&cd as a sca-lloor, and elevated into steppes or plums 
The following subdivisions have been established by l 1 ' Schmidt 
among the Siluuan rocks of north-west Russia — a 

1 Upper Silurian — 

Sandy vaualjle limestone, with marly laveis 
passing into sandstone ( BeyncJua tuba - 
c id ala, (Jntmmysia ungidaht, Chanties 
striatellu, and numerous fish ioniums, 

Onchus, he.) 

Upper Oesel group, yellow muily and some- 
times doloinitie stiata {Ilhynchoiiclla 77 V- 
som, Chondcs slriatclla, I'lcdyscluma Inh- 
cUes, Muryptcnis i on pcs, and lisli ic- 
mains, ke ). . 

Lower Oesel group, dolomite, with mail and 
limestone below ( Frojiom tubulata, Iluly- 
sitcs distant, Bryriehut Kludeni, Encri- 
nunts pundalus, Proctus concinnus, Ma is- 
telhv tumida , Spit (/a enspits, Acptmiu 
ttansi emdis, Euomphahts funatus, (h tliu- 

cct as amudatum, &e ) . . 

II. Middle Silurian — 

Pentamerus band, with P eh si onus 
longus). Alveolites Labcchei, Bellcrophon 
ddatatus, Biontcits sitjnatus (fat umula ) . 

Compaetlimestono and dolomite with siliceous 
nodules ( Hchalites mterstindns, Ftilodiclya, 
seal pell am, Strophmnena pretax, QiUmhy- 
Inda, Pentamerus Une/uifer, leperdilia 
marginata ) .... 

Pentamerus band, limestone, and dolomite, 
with Pentamerus borealis, &e J 

2 Untersuehungen uhar die Sdurische Formation von Estland, Ford- 
Livland, and Oesel, Dorpat, 1858. 


= Llandovery. 


j --Tilestoucs, 

- «= Ludlow. 

- « Wcnlock. 




III. LoiOCl SlllllUll I — 

(c) Boikholm limestones and mails (1 lahjsdts' 
lahyi mthica, Hdiolitcs lacgastonia, Symi- 
gophyllum oi gemma, Lidias nuayautijci, 
Plciu'orhijiidius (lijjtcnis, Oithocuas utla- 
Miteuni, kc ) 

(h) Lyckholni, yellow 01 giey compact lime- - 
stone and mails ( Oithis ficcbelluluni, 0 
Adonuc, 0 insulin is, &e ) 

{a) Wesonbeig limestone and mail (Oithis 
tcstuduuu ui, Ena inui us mulling, aca- 
tatus, Liduis Eichicctldi, &e ) J 

(c) Limestone usually somewhat bituminous, ' 
witnpai tings of i eddish yellow and biown 
veiy bituminous marl ( Beyridua coni- 
phuxta, Asaphus auunniatas, Oithis calli- 
giainma, Lcptccna scneecc, &c ) 

( b ) Oithoeeiatite limestone and mail bands, 

15 to 40 feet thick {Hontitulipoi'a pctio- 
politciaa, Echuwspluci ites auniiitium, 
Asaph us cxpcmsus, Oitlus calliyi aniuio , 
Oithocci as luginatum, kc ) 

(a) Limestone, full of glauconite giams, 
especially towards the bottom ( Oithis 
calhymuiina , 0 ectcnsa, abundant Aug- 
ments of IUccaus and Asaphus, kc ) 

(d) Glauconite sand (6 feet), with numeious' 
Foiammifeia m the glauconite giams 
{Panda din, Cymbulut, Tiedemaamu, kc ) 
and the “ Conodonts ” of Pandei 

(l) Alum-slate (10 feet), highly carbonaceous, 
with pyute-nodules and abundant giapto- 
lites ( Dictyoncma Hisnigcn, Obolus, &c ) 

(5) Ungulito sandstone (120 feet), yellow to 
white, with (m the uppei pait) abundant 
shells of Obolus Apolluus (“Ungulites” 
of Pandei). 

(ft) Blue clay, with sandstone bands, sparingly 
fossiliferous , bored at Revel to a depth of 
800 feet without its bottom being leached. 


= Caiadoc. 


=Llandeilo. 


= Aremg. 


In the ccntie and south of Europe by far the most important 
Silurian aiea is the basin of Bohemia, so admirably worked out by 
M Banande in his gieat woik already cited (p. 323), wherein the 
formations aie giouped as m the subjomed table — 

'Stage LI Shales with coaly layers and beds of 
quai bite {Phacops fctuiulus, Tcntcicu- 
htcs clcgcins), with species of Lcptccna , 
Oi'thoccuis, Litiutcs, Gomatitis, &c. 850 ft. 

,, G Aigillaceous limestones with elicit, 

shales, and calcareous nodules 1000 „ 

Numeious tulobites of the genera Dal- 
a 'i mciiiitcs, Biontcus, Phacops, Proetus 

| Hurpes , and Gcilymcna ; Atrypaictici 

3 g laris, Pcniamci us linguifcr. 

§ | ■ ,, F Pale and dark limestone with chert, 

g [ ^ Harpcs, Lidias, Phacops, At ypai cticu- 

g co lai is, Pentamcrus galcatus, Favositcs 

J Gothlanclica , F. fibrosa, Tcntciculitcs. 

,, E Shales with ealcaieous nodules, and 
shales resting on sheets of igneous rock 
(300 ft.) . . 450-900,, 

A very rich Upper Silurian fauna, 
abundant eeplialopods, tulobites, &e ; 
Halysitcs catcnulanus, graptohtesmany 
species 

j ^ ,, D Yellow, giey, and black shales, with 

g I I j§ quartzite and conglomerate at "base 3000 ,, 

| ^ -j - Abundant tulobites of genera Trim- 

>-! a I ^ clous, Ogyqia, Asaphus, Illccnus, 

m (_ <n k Ecmoplcui ides, &c 

a r ,, O Shales oi “schists,” sometimes with 

J j -3 ce poiphynes and conglomeiates 900-1200 „ 

M -j 8 E3 Pai acloxiclcs, Ellipsoccphctlus, Agnostus, 

| j 3 ^ and other genera of tnlobites leferred 

o (.& I 1° above {ante, p. 330). 

| ( , , B ) Schists wdiolly unfossiliferous resting 

( ,, A ) on bottom gneiss. 


The lower two etetges (A, B) conespond probably to some of the 
older parts of the British Cambnan seiies, and perhaps in part to 
still older rocks. $ tage O, or the Primordial Zone, is the equivalent 
of the Upper Cambrian rocks of "Wales, possibly also partly of the 
Aienig series. Etage D, subdivided into live groups (ell, d% clB, cU, 
and dB), appears to be, on tlie whole, representative of the Lower 
Silurian formations of the British area, though it is impossible to 
make the minor subdivisions in the two countries agree. The 


remaining fom foimations answei to the English and Welsh Upper 
Siluuan senes,— the highest zone of all (LI) indicating by its 
organic lemams the appioach of the Devonian senes 
Small though the aiea of the Siluuan basin of Bohemia i, (foi 
it measures only 100 miles m extieme length by 44 miles m its 
gieatest bieadth), it has pioved extiaoidmanly rich in oiganie 
remains M Banande has named and desenbed above 2000 species 
fiom that hasm alone, the gieater nunibei being peculiar to it 
Some aspects of its oigamc Tames aie truly remaikable One of 
these is the extiaoidmaiy vauety and abundance of its stiaigkt and 
curved cephalopods. M Barrande has determined 18 geneia anil 
2 snb-geneia, compnsmg m all no fewei than 1127 distinct species 
The genus Oi thocci as alone contains 554 species, and Cyitocaas has 
330 1 The tnlobites likewise appear m gieat numbeis, the same 
indefatigable exploiei having detected as many as 42 distinct 
genera, compnsmg 350 species. Of these the most prolific genus 
is Biontcus, which includes 46 species entirely confined to the 3d 
fauna oi Uppei Silurian , Aciclaspns has 40 species, of which 6 occur 
m the 2d and 34 in the 3d fauna Pioetusa\i>o numbers 40 species, 
which all belong to the 3d fauna, save 2 found m the 2d. Other 
less piolific but still abundant geneia aie Dcilmandcs, Phacops, and 
Illccnus The 2d fauna, or Lower Silurian rocks, contain in all 32 
geneia and 127 species of tiilobites, while the 3d fauna, oi Upper 
Siluuan formations, contain 17 geneia and 205 species, so that 
genenc types aie more abundant m the eailier and specific varieties 
in the latei locks 2 

In Germany Siluuan locks appeal m a few detached aieas, but 
present a gieat contiast to those of Bohemia m then* comparatively 
unfossilifeious charactei, and the absence of any one continuous 
succession of the whole Siluuan system They occui m the 
Thuunger Wald, wlieie a senes of fucoidal-sclnsts (peihaps Cam- 
bnan) passes up into slates, greywackes, &c , with Lingula, 
Drnitia, Calijinenc, numerous giaptohtes, and othei fossils. These 
stiata (from 1600 to 2000 feet thick) may lepiesent the Lovei 
Siluuan formations They aie covered by some graptolitie alum- 
slates, shales, flmty slates, and limestones {Fcaosites Gothlanclica, 
kc ), which no doubt lepiesent the Upper Silurian, and pass into 
the base of the Devonian formations. Among the Harz Mountains 
certain gieywackes and shales containing land-plants (lycopods, 
&c ), tnlobites {Dahnanitcs, kc ), graptohtes, k c., aie regaided as 
of intermediate age between tiue Upper Siluuan and Lower Devon- 
ian locks In the north-west of Eiance an lmpovenshed senes of 
sandstones and slates lepiesents the succession of foimations~up to 
tlie top of the Siluuan or ba*e of the Devonian system, and contains 
a suite of tnlobites which indicate more analogy with the Silurian 
fauna of Bohemia and ot Spam than with that ot the Entish IslamK 
In the western half of the Spanish peninsula Siluuan locks aie 
found flanking the older schists and ciystallme masses, and spiead- 
mg over a vast aiea of the tableland. They appear to belong 
chiefly if not wholly to the lowei division of the system, and they 
include representatives of Bauande’s pnmoidial zone, containing 
19 species of oigamsms, of which 9 are pmnoidial tulobites - 
North America. — In the United States and Canada 
the Silurian formations spread continuously over a vast 
territory, from the mouth of the St Lawrence south- 
westwards into Alabama and westwards by the great 
lakes. They almost encircle and certainly underlie all 
the later Palaeozoic deposits of the great interior basin. 
The rocks are most typically developed m the state of 
New York, where they have been arranged as in the sub- 
joined table. 

B. Uppei Silurian. 

^^Founation^ ' ^riskany sandstone {Spinfer ca cnosus). " 

"(4) Upper Pentameius limestone {Penta- 
via us pseudogcileatus) . 

III. Lower (3) Delthyiis limestone {Meristella Icons) 
Heidelberg- (2) Lower Pentameius limestone {Penta- 

Formation. nierus galcatus) 

(1) Watei-lime {Tcntaculitcs, Eury- 

^ pterus, and Ptciygotas) 

II. Salma Onendago salt gioup, lieaily banen of 
Formation. fossils . .. .... 

" (3) Niagara sliale and limestone ( Holy - 
sites, Favositcs, Qalymcne Blumea- 
baclm, Homalonotus cldphmoca- 
I Niagara phalus, Lcptccna tranversahs, k c ) 

Formation. ] (2) Clinton group {Pentamcrus oblongus, 

Atrypa reticularis, &c ) 

(1) Medina group with Oneida eon- 
t glomerate {Mocholopsis orthonota) 

1 Syst. Silui ., vol. n suppt, p 266, 1877 

2 Barrande, Syst Silur , vol. i. suppt , “ Tnlobites,” 1871. 
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Upper 

-Llan- 

dovery. 



340 


GEOLOGY 


[VI. STRATIGRAPHICAL. 


II. Tienton 
Foimation. 


I. Canadian 
Foiiuatxon. 


A. Lower Silurian. 

) Cincinnati (Hudson Erra) group ( Synngopora , 
Holy sites, Diplogi aptus pristis, Ptennca 
demissa, Leptcena sencea) 

Utica gioup — Utica shale. 

__ , ( Graptohtlius amplcxi- 

('Trenton , cau fo S] Ti muclcus 


) Trenton J Black Br 


concent) icus, Orthis 


k Kivei , testuchnm la, 
Gstnne I •> ^ 


chi&oma, Conularia, 
Oithoccras , Cyrto - 
corns, &c 


(3) Ckazy group — Chazy limestone (Maclurca magnet, 
M Loejam, Orthoceras, Illccnus, Asaphus) 

(2) Quebec group (upwaids of 100 species of tiilo- 
bites ol genera Agnostics, Ampys, Amphion, 
Conocoryphe, DiLclocephalas, Ilhsnus, Asa- 
phus, &c , more tlian 50 species of giaptolites) 
(1) Calcifeious group (graptohtes, Lmgulella acu- 
minata, Lcptanci, GonocarcUnm , Ophilcta com- 
pacta, Orthoceras j pi imicjcnium, 14 species of 
tnlointes of the geneia Amphion, Dathyurus, 
Asaphus, Conoco) yphe) 

Potsdam formation, lepiesenting Cambrian (see 


ante, p, 331). 

The most recent researches of Mr Selwyn and lus colleagues of 
the Geological Survey of Canada have shown that m the so-called 
Quebec gioup have been included a number of foimations of veiy 
different stratigraphical positions. He recognizes in it thiee distinct 
groups (i) at the base a gioup of crystalline schists ; (2) a gioup 
of sandstones and slates with abundant volcanic rocks, piobably 


Cambnan , and (3) Lowei Silunan slates, shales, limestones, quartz- 
ites, sandstones, and conglomerates. He objects to the introduction 
of new names to denote systems of rocks, and thinks that Lauientian, 
Huronian, Cambnan, and Silunan meet all piesent requuements 


Devonian and Old Red Sandstone. 

In Wales and the adjoining counties of England, where 
so full a development of the Silurian system was originally 
discovered and worked out by Murchison, the abundant 
marine fauna comes to an abrupt close when the red rocks 
set in at the top of the Ludlow group. From that horizon 
upwards in the geological series we have to pass through 
some 10,000 feet or more of barren red sandstones and 
marls, until we again encounter a copious marine fauna in 
the Carboniferous Limestone. It is evident that between 
the disappearance of the Silurian and the ai rival of the 
Carboniferous fauna very great geographical changes must 
have occurred over the area of Wales and the west of 
England. The sea must have been excluded from the area, 
or at least must have been rendered unfit for the existence 
and development of marine life over the area m question. 
From the striking contrast between the general facies of 
life in the Silurian and that in the Carboniferous system 
it is manifest that the interval between them must have 
been of long duration. 

The geological records of this vast interval are still only 
very partially unravelled and interpreted. At present the 
general belief among geologists is that, while in the west 
and north-west of Europe the Silurian sea-bed was upraised 
into land in such a way as to enclose large inland basins, 
in the centre and south-west the geographical changes did 
not suffice to exclude the sea, which continued to cover 
more or less completely that region. In the isolated basins 
of the north-west a peculiar type of deposits termed the 
Old Red Sandstone is believed to have accumulated, while 
in the shallow seas to the south and east a series of marine 
sediments and limestones was formed to winch the name 
of Devonian has been given. It is thus supposed that the 
Old Red Sandstone and the Devonian represent different 
geograjiliical areas, with different phases of sedimentation 
and of life, during the long lapse of time between the 
Silurian and Carboniferous periods. 

That the Old Red Sandstone does really represent this 
prolonged interval can be demonstrated by innumerable 
sections in Britain, where its lowest strata are found gradu- 


ating downward into the top of the Ludlow group and its 
highest beds are seen to pass up into the base of the 
Carbonifeions system. But the evidence is not every where 
so clear in regard to the true position of the Devonian 
rocks. That these rocks lie between Silurian and Carboni- 
ferous formations is indeed sufficiently cleai. But it is a 
curious fact that where the Lower Devonian beds are best 
developed the Upper Silurian formations are scarcely to be 
recognized, or if they occur, they can hardly be separated 
from the so-called Devonian rocks. It is therefore quite 
possible that the lower poitions of what has been termed 
the Devonian series may in certain regions to some extent 
represent what are elsewhere recognized as undoubted Lud- 
low or even perhaps Wenlock rocks. We cannot suppose 
that the rich Silurian fauna died out abruptly at the close 
of the Ludlow epoch. We should be piepared for the dis- 
covery of younger Silurian rocks than the latest of those in 
Britain, such as M. Barrande has shown to exist m his 
$tage H. The rocks termed Lower Devonian may. partly 
represent some of these later phases of Silurian life, it they 
do not also maik peculiar geographical conditions of a still 
older period in Upper Silurian time. On the other hand, 
the upper parts of the Devonian system might m seveial 
respects be claimed as fairly belonging to the Carbonifeions 
system above. 

The late Mr Jukes proposed a solution of the Devonian 
problem, the effect of which would be to turn the whole of 
the Devonian rocks into Lower Carboniferous, and to place 
them above the Old Red Sandstone, which would thus 
become tbe sole representative m Europe of the intei val 
between Siluiian and Carboniferous time. 1 In the following 
descriptions an account will first be given of the Devonian 
type and then of the Old Red Sandstone. 

A. Devonian. 

This name was first applied by Sodgwick and Murchison 
to the rocks of North and South Devon and Cornwall, 
whence a suite of fossils was obtained which Lonsdale pro- 
nounced to be intermediate in character between Silurian 
and Carboniferous. The relations of these strata to Silurian 
rocks cannot he determined from any section. They pass 
upward into Carboniferous strata. They have been arranged 
into three divisions, as m the subjoined table. 

rPillon and Piekwell-Down Gioup —Grey slate with 
comics of impure limestone (Tilton) passing down 
into yellow, brown, and rod sandstones (Baggy Point, 
Max wood), and a senes of luud grey and rod sand- 
stones and micaceous flagstones at the base (Piokw ell- 
Down, Dulvertan, Morto Bay) 

• Ilfiaconibo Gioup. —Grey mifobsihferom. slates (Morto 
Hoe, Woolaeombe, and Lee Bay) passing down into 
calcaieous fossiliferous slates and limestones (Ilfra- 
combe, Combo Martin, Torquay, Plymouth) resting 
on liaid green, grey, and led grits, sandstones, and 
conglomerates (Ilangnmn Ilill) 

Lyntou Group. — Soft slates with thin limestone and 
sandstone bands (Lyntou) resting on lowest schists 
and red and grey micaceous sandstones (Lyulon, Lyn- 
moutli, Foroland, &o ). 

The total fauna of the British Devonian rocks numbers 
about 400 species. The middle group is Lbe chief reposi- 
tory of fossils. 

Lower. — Among the lower gritty slates and limestone 
bands of North Devon there are found, according to the 
detailed census compiled by Mr Etheridge, 18 species of 
fossils, comprising Favosites cervicornis, Fenestetta antiques, 
Orthis arenata , iSjqirifer canaliferus, 8. Icevicoslus, &c. Of 
these organisms 7 species are also found among the Devonian 
rocks of the Rhine, Belgium, or France. Mr Etheridge re- 

1 See his papers in Journ. Roy. Geol. Soc. Ireland (1865), i. pt. 1, 
new sen, and Quart. Joum. Geol. Soc. , xxii. (1866), and his pamphlet 
on Additional Notes on Rod's of North Devon, See.., 1867. 
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Middle.. 


Lowei.... 
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marks that it is singular that the British Lover Devonian 
rocks should only have yielded 1 gasteropod ( Pleurotomana 
mpe*a), 4 lamellibranchs, 1 cephalopod ( Oiilioceras gracile ), 
and 1 nucleobranch {Belle* ophon bisulcatus). They have 
furnished only 10 brachiopods. Traces of fish remains have 
been obtained among them m the form of bones and copro- 
litic debris. So far as observation has gone not a single 
Silurian species has been certainly detected in the Devonian 
rocks of Britain, with, according to Mr Etheridge, the sole 
exception of the long-lived and universally diffused Atrypa 
reticula * is, which occurs in the Ilfracombe group. There 
can be no doubt, however, fiom the meagre list of fossils 
fiom the Lowei Devonian rocks of Devon and Cornwall, 
that either the conditions for the existence or those foi the 
fossilization of the early Devonian fauna must have been 
singularly unfavourable in the south-west of England It 
would be exceedingly rash to argue as to the extinction of 
the Silurian fauna fiom the unsatisfactory evidence of these 
rocks. 

Middle — As above remarked, this is the great storehouse 
of Devonian fossils in the south-west of England. In this 
fauna, as tabulated by Mr Etheridge, there are 8 amorpho- 
zoans, including 5 species of Stromatopora , 23 genera 
and 50 species of coelenterates, among which the corals 
Acervulana, Alveolites , Cyaikophyllum , Pavosites , JPleuro- 
dictyum, and Petraia are conspicuous; 4 genera and 8 
species of crinoids (Hexacrinus, Gyaihocrinus, <fec); 1 
annelide ( Tentaculites annulatus) , 5 genera and 13 species 
of crustaceans, which are all trilobites (Phacops gramdatus , 
P. latifrons , P. punctatus, Bronteus Jlabelhfer, Oheirurus 
articulatus, Ilarpes mctcrocephalus, &c ); and 12 species of 
polyzoans The brachiopods are abundant; 68 species 
have been yielded by the rocks of South Devon, including 
Athyns concent* ica, A. lachryma , Atrypa reticularis , A. 
desquamata, Camarophona rhomboidea, Cyrtina Lemarlii, 
Orthis stnatula , Rhynchonella acuminata , R. pugnus. 
Pentamerus brevirostns , Spirifer disjunctus , Stnngocephalus 
Bartini , U nates gi i/phus, &c. The lamellibranchs are 
pooily represented, 11 genera ouly occurring, and many 
of them lepresented by only 1 species. The gasteropods 
are likewise present in but small numbers and variety ; 
12 genera and 36 species have been enumerated. Of these 
species, 4 ( Acrocidia vetusta, Buomp*halus Icevis , Macro- 
cheilus Cmbncatus, and Murchisonia spinosa) survived into 
the Carboniferous period. The cephalopods are repre- 
sented by 5 genera, the most abundant specifically being 
Cyrtocenis and Orthoceras ; Goniatites, Clymema, and 
Nautilus also occur. Of the total list of fossils a large 
proportion is found in the Middle Devonian rocks of the 
continent of Euiope. Very few species agree with those 
of the Silurian or with those of the Carboniferous system. 

> Upper. — Fiom the calcareous portions of the Petker- 
win and Pilton beds of Cornwall and Devon a considerable 
number of fossils has been obtained. Among the more 
characteristic of these we find 11 species of the coiled 
cephalopod Clymenia (C. undulata , C. Icevigata, G '. stnata), 
the trilobites Phacops granulatus and P. latifrons, the 
small ostracod Gypridina serrato-stnata, the brachiopods 
Spirifer disjunct as or Verneullii , Strophoniena thomboidalis, 
Chonetes llardrensis , Productus subaculeatus, and the 
lamelhbranck Cucidcea Hardingii. The Marwood and 
Baggy Point beds have also yielded traces of land plants, 
such as Knorria dichotoma and Adiantites Hibernicus , the 
latter fern being common in some parts of the Upper Old 
Bed Sandstone of Ireland. 

The higher red and yellow sandy portions of the Upper 
Devonian rocks shade up insensibly at Barnstaple in North 
Devon into strata which by their fossils are placed at the 
base of the Carboniferous Limestone series. But in no other 
series save the south-western district of Britain can such a 


passage be observed. In all other places the Carboniferous 
system, where its tiue base can he seen, passes down into 
the red sandy and marly strata of the Upper Old JRed 
Sandstone without marine fossils. 

Continental Europe. — Devonian rocks occupy a large 
area in the centre of Europe, extending from the Ardennes 
through the south of Belgium across Bhenisk Prussia to 
Darmstadt. They are best known from the picturesque 
gorges which have been cut through them by the Rhine 
below Bingen and by the Moselle below Treves. They have 
beeu arranged into the following groups in the Eifel region, 
where their true geological position was first indicated by 
Sedgwick and Murchison. 

Ill Upper Devonian — 

( 6 ) Cypudma shales (Cypndxna sc* rato-stnata; 

(b) Gomatite shales {Goniatites vctiorsus, & p* imordiahs, 
Orthocei as sabflexuosum, Oardiola ratrostnata, &c,), 

{a) Nodular crumbling limestone (Kramenzelkalk), dolomitic 
mail, and shaly limestone (Spinfer disjunctus ox Ve* acuilh, 
Atrypa icticulans, Dhynchonella ciiboides, Paoductus sub- 
aculeatus, &c.) 

II. Middle Devonian — • 

(&) Stnngocephalus group, consisting of the gieat Eifel lime- 
stone with undeilying cnnoidal beds {Stnngocephalus Du*- 
tiiu, Spinfer undatus , Productus subaculeatus, Pentamerus 
galeatus, Atiypa icticulans, Calceola sandulma, and many 
coials and ennoids). 

{a) Calceola gioup, — maily limestones full of Calceola sanda hna, 
Spinfer conccntncus , Camarophona micro* hyncha, he, 
esting upon impiue shaly ferruginous limestone anil giey- 
wacke, maiked by an abundance of Spinfer cultnjugcdus, 
Dhynchonella 0* bignyana Atrypa icticulans, Phacops lati- 
f*ons, &c. 

I. Lower Dexoman — 

(c) Upper greywacke anil shale (Viehter-Schicliton), w ith a 
mixtuie of Lower and Middle Devonian fossils 

(6) Ahr gioup, — gieywacke-shales with Qhonetcs sarcinulata, C 
dilatata , Dhynchonella Livomca, Spmfcr paradoxus, S 
speciosus, many species of Ptennca, Plewotomana, anil 
Muichxsoma 

{a) Coblentz gioup, gieywacke and clay-slate (Leptama lulicosta, 
Chonetes sa* anulata, Dhynchonella Livomca, Pleutodxetyum 
pxoblemuticiim, kc.) 

This threefold subdivision, w ith a central mass of calcareous 
strata, is traceable westwaids thiough Belgium (where the Calcaue 
de Givet lepresents the Stnngocephalus limestone of the Eifel) and 
eastwaids into the Haiz The rocks reappear with local petro- 
giaplucal modifications, but with a lemarkable peisistence of geneial 
paleontological chaiacters, in Eastern Thuungra, Erancoma, Sax- 
ony, Silesia, the north of Moravia, and East Galicia Devonian 
rocks have been detected among the crumpled locks of the Styrian 
Alps by means of the evidence of abundant corals, clymenias, 
gasteiopods, lamellihianchs, and other organic remains Perhaps 
m other tiacts of the Alps, as well as in the Carpathian range, 
similar shales, limestones, and dolomites, though as yet unfossih- 
feious, hut containing ores of silvei, lead, mercury, zinc, cobalt, 
and other metals, may he leferable to the Devonian system 

In the centre of Euiope, therefoie, the Devonian locks consist of 
a vast thickness of darlc-grey sandy and shaly rocks, with occasional 
seams of limestone, and in paiticulai with one thick cential cal- 
careous zone. These locks are chaiacterized in the lower zones 
by numerous broad- winged spinfers and by peculiar tnlobites 
{Phacops, Homalonotus, &e ), which, though genencally like those 
of the Silurian system, aie specifically distinct The central 
calcareous zone abounds m coials and ennoids as w T ell as m numer- 
ous brachiopods. In the highest bands a piofusion of coiled 
cephalopods ( Clymema ) occurs in some of the limestones, while tire 
shales are crowded with a small but characteristic ostracod ciusta- 
eean (Cypndina). Here and there traces of fishes have been 
found, more especially m the Eifel, but seldom in such a state of 
preseivation as to wanant tlieir being assigned to any definite place 
m the zoological scale More recently, lioivever, E Beyrieh has 
described from Gerolstem m the Eifel an undoubted species of 
Ptcnchthys, which, as it cannot be certainly identified with any 
known form, he names P. Dhcnamis. A Coecosteus has been 
described by E A Boemer from the Harz, and more recently one 
has been cited from Bicken near Herborn by Y. Koenen , but, as 
Beynch points out, there may he some doubt as to whether the 
latter is not a Picrichthys 1 A Ctcnacanthus, seemingly undistm- 
guisluble from the C. Dohcmicus of Bairande’s Iiltage G, has also 
been obtained fiom the Lower Devonian “ Nereitenscliichten” of 

3 Zcitsch* ift der Deutsch. Gcal. Gesell., x\ix. 751. 
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Thuringia 1 Tlie ehaxaeteristic Eoloptychius iiobilissimus has re- 
Gently been detected on tlie Psammite de Condroz, which m Belgium 
forms a characteristic sandy portion of the Upper Devonian locks. 
These are interesting facts, as helping to link the Devonian and 
Old Red Sandstone types together But they are as yet too few 
and uusuppoxted to vauaut any laige deduction as to the coirela- 
tious Between these types . .. . _ . 

It is m the north-east of Euiope that the Devonian and Old Leu 
Sandstone appear to be united into one system, where the lime- 
stones and m, ume organisms of the one aie mteistiatified with the 
fish-beaung sandstones and shales of the othei. In Russia, as was 
shou a in the great woik Jl/asia awl the TJral Mountains by Miu- 
elnsou, De Yeineml, and Keyserlmg, locks mteimediate between 
the Upper Silunan and Caihonxteious Limestone formations cover 
an extent of surface laiger than the Butish Islands This wide 
development aiises not fioni the thickness hut fiom the undisturbed 
honzontal ehaiactei of tlie stiata Like the Silunan formations 
ahoie ilescubed, they remain to this day neatly as flat and tm- 
alteied as they weie originally laid down. Judged by meieveitical 
depth, they present but a meagre lepresentative of the massive 
Devonian gteywacke and limestone of Germany, or of the Old Red 
Sandstone of Butaiu. Yet vast though the aiea is over which 
they fonn the surface lock, it is probably only a small portion of 
then total extent; foi they are found tinned up from under the 
newer formations along the flank of the Uial chain It would thus 
seem that they spieacl continuously acioss the whole breadth of 
Russia in Europe Though almost eveiywhere undistuibed, they 
afford evidence of some terrestrial oscillation between the timcof then 
foi mation and that of the Silurian rocks on which they rest, foi they 
are found gradually to overlap Upper and Lowei Silurian foimations 
The chief interest of the Russian rocks of this age lies m the 
fact, fust signalized by Murehison and Ins associates, that they 
unite within themselves the characters of the Devonian and the 
Old Red Sandstone types. In some distncts they consist largely 
of limestones, in others of ied sandstones and mails In the 
formei they piesent mollusks and other maime oigauisms of known 
Devonian species, m the lattei they affoul lenums of fishes, some 
of which aie specifically identical with those of the Old Red Sand- 
stone of Scotland Tlie distnbuhon of these two palaeontological 
types m Russia is tiaced by Muichison to the lithological^cliiuacteis 
of the locks, and consequent onginal diversities of physical condi- 
tions, lather than to cliff eiences of age Indeed cases occm whom 
in the same band of rock Devonian shells ami Old Red Sandstone 
fishes lie commingled. In the holt of the foi nution which extends 
southwards from Aicliangel and tlie White Sea, the stiata consist 
of sands and. marls, and contain only fish remains Traced though 
the Baltic provinces, they aie found to pass into ied and gieen 
marls, clays, thm limestones, and sandstones, with beds of gypsium 
In some of the calcaieous bands such fossils occur as Ortlm stnutala, 
Spinfc/ im pi iica, Loptiom pi'oiluctoulcs, Spirtfei calcamtus, Sjnr- 
orbis ouipktloiiles , and Oi thoccms subfusifoi me In tlie higher hods 
Eoloptyrlnns and othei well-known fishes of the Old Red Sandstone 
occur ” Followed still fuitlicr to the south, as fai as tlie watershed 
between Orel and Woioncsch, the Devonian rocks lose their red 
colour and sandy chavactei, and become tlmi-beddcd yellow lime- 
stones, and dolomites with soft gieen and blue mark Traces of 
salt di posits aie indicated by occasional saline springs. It is 
evident that the geographical conditions of the Russian aiea duinig 
the Devonian pcuod must have closely resembled those of the Rhine 
basin and ceutial England during the Tnassic pmod. 

The Russian Devonian looks Imre been classified as follows. — 
Red and white sandstone ami green marls, — luunorou 0 
fish lemains, particulaily Eoloptychius nobilissimus, 
Glyptastcus fitvosus, Diploptcrus macrocnphcilus 
Limestones, days, marls, dolomite, and gypsum, — 
numerous characteristic Devonian shells ami cuuotds, 
also Eoloptychius nobilissimus. 

In sonic distucts red and green limestones with rod 
marls and Middle Devonian fossils, m others (North 
Livonia) sandstones and clays, ivitli numerous fish 
remains of the genera Ostcolepis, Dipicrus, Diplopterus, 
Astei olepis, and others found also in the Caithness 
„ flags of Scotland. 

There is an unquestionable passage of the uppermost Devonian 
rocks of Russia into the base of the Carboniferous system. The 
Devonian rocks of North America me noticed at tlie end of tlie next 
section. 


Upper.. . 
Middle.. 

Lower. 


B. Old lied Sandstone. 

Under this name is comprised a vast and still impcifectly 
described series of red sandstones, shales, and conglomerates, 
intermediate in age between the Ludlow rocks of the Upper 
Silurian formations and the base of the Carboniferous system 


in Britain. These rocks weie termed 11 Old ” to distinguish 
them from a somewhat similar senes overlying the Coal- 
measures, to which the name New Bed Sandstone was 
applied. When the term Devonian was adopted, it speedily 
supplanted that of Old Bed Sandstone, inasmuch as it was 
founded on a type of maime strata of wide geographical 
extent, wheieas the latter term described what appeared to 
be merely a Biitisli and local development For the reasons 
already given, however, it is desirable to retain the title Old 
Bed Sandstone as descriptive of a remarkable suite of forma- 
tions to which there is nothing analogous m typical Devonian 
rocks. It is in Great Britain that tho Old Bed Sandstone 
of Europe is almost entiiely developed. This interesting 
series of deposits must from the first have been deposited 
in separate areas or basins, the sites of some of whicli 
can still be tiaced. Their diveisities of sediment and 
discrepance of organic contents point to the want of any 
direct communication between them. It was maintained 


many years ago by Mi Godwin Austen, and has been more 
recently enforced by Professor Bamsay, that tLese basins 
were lakes or inland seas The character of the stiata, the 
absence of unequivocally marine fossils, the presence of land- 
plants and of numerous ganoid fishes which have their 
modem repiesentatives m nveis and lakes, suggest and 
support this opinion, which has been generally adopted by 
geologists. The red arenaceous and marly beds which, with 
their fish remains and land-plants, occupy a depth of many 
thousand feet between the top of the Upper Silunan and 
the base of the Lower Caiboniferous foimations, are ic- 
garded as the deposits of a senes of lakes or inland seas 
formed by tho upnse of portions of the Silunan sca-flooi. 
The length of time dunng which these lacustunc basins 
must have existed is shown, not only by the thickness of the 
deposits formed m them, but by tho complete change which 
took place iu the marine fauna between the close of the 
Silurian and the commencement of the Carl >omf cious period. 
The prolific fauna of the Wenlock and Ludlow rocks was 
extirpated over tho British area by tho physical changes 
wluch produced tho lake-banns of tho Old Bed Sandstone 
When a marine population— criuoids, corals, and shells — 
once moie overspreads the aiea it is found to bo completely 
different. So thorough a change must have demanded a 
long interval of lime. 

Murchison, who strongly advocated tho opinion that the 
Old Bed Sandstone and Devonian rocks represented differ- 
ent geographical conditions of tho same period, and who had 
with satisfaction seen tho adoption of tho Devonian classi- 
fication by Continental geologists, endcavomed to trace in 
tho Old Bod Sandstone of Britain a threefold division like 
that which had been accepted for the Devonian system, 
lie accordingly arranged the formations as in tho subjoined 
table. 

Yellow and red sandstones and conglomerates (Ptrr- 
ichthys major, Eoloptychius nobilissimus, &c )-- Dum 
Den bods 

Grey and blue calcareous and hituimuious flagstones, 
limestones, and red sandstones, and conglomerates 
(Eipterus, Osteal epis, Asterolepis, Aeanthadis, Pkr~ 
-g* I 3 ( ichthys, &o ) = Caithness lings. 

— .2 i gf Red and puiplo sandstones, grey flagstones, and coarse 
f# \ conglomerates (jJephuhispis. I'tcraspis J'terygotus) «■ 
^ ( Aibroatb flags. 


It is important to observe that in no district can these 
three subdivisions be found together, and that tho so-called 
“middle” formation occurs only in one region — tho north 
of Scotland. Tho classification, therefore, does not rest upon 
any actually ascertained slratigraphieal sequence, but on an 
inference from the organic remains. The value of this 
inference will be estimated a little further on, All that can 
be affirmed from stratigraphieal evidence in any Old Bed 
Sandstone district in Britain is that a great physical and 


1 Op. cit , 423. 
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palaeontological break can generally be traced in the Old 
Red Sandstone, dividing it into two completely distinct 
series —a Lower, which graduates downward into the Upper 
Silurian, and an Upper, which passes upward into the base 
of the Carboniferous system 

As a whole, the Old Red Sandstone, where its strata are 
leally red, is like other masses of red deposits, singularly 
banen of organic remains The physical conditions under 
which the piecipitation of iron oxide took place were evi- 
dently unfavourable for the development of a nim al life m 
the same waters. Professor Ramsay has connected the 
occurrence of such red formations with the existence of salt 
lakes, from the bitter wateis of which not only iron-oxide 
but often rock-salt, magnesian limestone, and gypsum weie 
thrown down. He points also to the presence of land- 
plants, footprints of amphibia, and other indications of 
terrestrial surfaces, while truly marine organisms are either 
found in a stunted condition or are absent altogether 
Where the strata of the Old Red Sandstone, losing their 
red coloui and ferruginous chaiacter, assume grey or yellow 
tints and pass into a calcareous or argillaceous condition, 
they not infrequently become fossiliferous. At the same 
tune it is not unworthy of remark that some of the red con- 
glomerates, which might be supposed little likely to contain 
organic remains, aie occasionally found to be full of detached 
scales, plates, and bones of fishes. 

Along the border of the Silurian region from Shropshire 
into South Wales the uppermost parts of the Silurian 
system graduate into a mass of red strata not less than 
10,000 feet thick, w T kick m turn pass up conformably into 
the base of the Carboniferous system. This vast accu- 
mulation of red rocks, termed the Old Red Sandstone, 
consists in its lower portions of red and green shales and 
flagstones, with some white sandstones and thm eomstones, | 
in the central and chief division, of red and green spotted 
sandy marls and clays, with red sandstones and cornstones , 
in the higher parts of grey, red, chocolate-coloured, and 
yellow sandstones, with bauds of conglomerate No uncon- 
formability has yet been detected in any part of this series 
of rocks, though, from the observations of De la Beche, it 
may be suspected that the higher strata which graduate 
upward into the Carboniferous formations are separated 
from the underlying portions of the Old Red Sandstone by 
a distinct discordance 

Although, as a whole, barren of organic remains, these 
red rocks have here and there, more particularly m the 
calcareous zones, yielded fragments of fishes and crus- 
taceans In their lower and central portions remains of 
the ganoids Cephalcispis, Bidymaspis, Scaphaspis, Pteraspis, 
and Gyathaspis have been found, together with ciustaceans 
of the genera Stylonums , Pterygotus , and Prearcturus , and 
obscure traces of plants. The upper yellow and red sand- 
stones contain none of the cephalaspicl fishes, which are 
there replaced by Pierichthys and Holoptychius , associated 
with distinct impressions of land-plants. In some of the 
higher parts of the Old Red Sandstone of South Wales and 
Shropshire, Serpulcc and Oonularia occur j but these are ex- 
ceptional cases, and point to the advent of the Carboniferous 
marine fauna, which doubtless existed outside the British 
area before it spread over the Old Red Sandstone basins. 

It is in Scotland that the Old Red Sandstone shows the 
most complete and varied development, alike in physical 
structure and in organic contents Throughout that country 
the system is found everywhere to present a division mto 
two well-marked groups of strata, separated from each other 
by a strong unconformability and a complete break in the 
succession of organic remains. It occurs m distinct areas 
which appear to mark the site of separate basins of deposit. 
One of these occupies the central valley between the base 
of the Highland mountains and the uplands of the southern 


counties On the north-east it is cut off by the piesent 
coast-lme from Stonehaven to the mouth of the Tay. On 
the south-west it ranges by the island of Arran across St 
George’s Channel into Ireland, where it runs almost to the 
western sea-board, flanked on the north, as in Scotland, by 
hills of crystalline rocks and on the south chiefly by a 
Lower Silurian belt Another distinct and still laiger basin 
lies on the north side of the Highlands, but only a portion 
of it comes within the present area of Scotland It skirts 
the slopes of the mountains along the Moray Firth and the 
east of Ross and Sutherland, and stretches through Caith- 
ness and the Orkney Islands as far as the south of the 
Shetland group It may possibly have been at one time 
continued as far as the Sognefjorcl and Dalsfjord m Norway, 
where red conglomerates like those of the north of Scotland 
occur. There is even reason to infer that it may have ranged 
eastwards into Russia, for some of its most characteristic 
organisms are found also among the red sandstones of that 
country A third minor area of deposit lay on the south 
side of the southern uplands over the east of Berwickshire 
and the north of Northumberland, including tbe area of 
the Cheviot Hills A fourth occupied a basin on the flanks 
of the south-west Highlands, which is now partly marked 
by the terraced hills of Lome There is sufficient diversity 
of lithological and palaeontological characters to show that 
these several areas were distinct basins, separated both 
from each other and from the sea. 

In the central basin of Scotland between the Highlands 
and the southern uplands, the twofold division of the Old 
Red Sandstone is typically seen The lower series of 
deposits attains a maximum depth of upwards of 20,000 
feet. In Lanarkshire it is found to pass down conformably 
into the Upper Silurian rocks ; elsewhere its base is con- 
cealed by later formations, or by the unconformability with 
which different horizons rest upon the older rocks It is 
covered unconformably by every foimation younger than 
itself. It consists of reddish-brown or chocolate-coloured, 
grey, and yellow sandstones, red shales, grey flagstones, 
coarse conglomerates, and occasional bands of limestone 
and cornstone The grey flagstones and thm grey and 
olive shales and “ calmstones ” are almost confined to For- 
farshire, in the north-east part of the basm, and are known 
as the Arbroath flags. One of the most marked lithologi- 
cal features in this central Scottish basin is the prodigious 
masses of inteibedded volcanic rocks These; consisting of 
porphyrite-lavas, felsites, and tuffs, attain a thickness of 
more than 6000 feet, and form important chains of hills, 
as in the Pentland, Ochil, and Sidlaw ranges. They lie 
several thousand feet above the base of the system, and are 
regularly interstratified here and there with bands of the 
ordinary sedimentary strata. They point to the outburst 
of numerous volcanic vents along the lake or inland sea in 
which the Lower Old Red Sandstone of central Scotland was 
laid down ; and their disposition shows that these vents 
ranged themselves in lines or linear groups parallel with the 
general trend of the great central valley. The fact that the 
igneous rocks are succeeded by thousands of feet of sand- 
stones, shales, and conglomerates, without any intercalation 
of lava or tuff, proves that the volcanic episode in the 
history of the lake came to a close long before the lake 
itself disappeared 

As a rule the deposits of this lake are singularly unfos- 
siliferous, though some portions of them, particularly in 
the Forfarshire flagstone group, have proved rich in fish 
remains In Lanarkshire about 5000 feet above the base 
of the system a thin band of shale occurs, containing a 
graptolite, Spirorbis Leimsii, and Orthoceras dimidiatum , — 
undoubtedly Upper Silurian forms. This interesting fact 
serves to indicate that, though geographical changes had 
elevated the Upper Silurian sea-floor partly into land and 



344 : 

partly into isolated inland water-basins, the sea outside still 
contained an Upper Silurian fauna, which was ieady on any 
favourable opportunity to re-enter the tracts from which it 
had been excluded. The interval of its reappearance seems 
to have been very brief, however, for the band of shale con- 
taining these Upper Silurian maune organisms is only a 
few inches thick, and the fossils have not been detected 
on any other horizon. With these exceptions, the fauna 
of the formation consists entirely of fishes and crustaceans. 
Nine or mare species of crustaceans have been obtained, 
chiefly eurypterids, but including one or two phyllopods. 
The laige pterygotus (P, Anglicus) is especially charac- 
teristic, and must have attained a great size, for some of 
the individuals indicate a length of 6 feet with a breadth 
of \ \ feet. There occur also a smaller species (P. minor), 
two Eurypten, three species of Styloimrus , and abundant 
clusters of crustacean egg-packets termed Parha decipiens. 
Seventeen species of fishes have been obtained, chiefly 
from the Arbroath flags. They belong to the suborders 
Acanthodidie and Ostracostei. One of the most abundant 
forms is fbe little Acanthodes Mitchelh . Another common 
fish is Diplacanthus gracihs, There occur also Qlimatius 
scutiger, G. reticulatus, and G. wicinatus, Parexus mew vus , 
Euthacantlms (four species), Cephcdaqns Lyellii, and Pter- 
aspis Mitchelli. Some of the sandstones and shales are 
crowded with indistinctly preserved vegetation, occasionally 
in sufficient quantity to form thin laminse of coal. In For- 
farshire the surfaces of the shaly flagstones are now and 
then covered with linear grass-like plants like the sedgy 
vegetation of a lake or marsh. In Peithshire certain layers 
occur chiefly made up of compressed stems of Psilophyton. 
The adjoining land was doubtless clothed with a flora in 
large measure lycopodiaceous. 

The Old Eed Sandstone of the northern basin is typically 
developed in Caithness, where it consists chiefly of the well- 
known dark-grey bituminous and calcareous flagstones of 
commerce It res tsunconform ably upon the metamorphosed 
Lower Silurian schists, and must have been deposited on 
the very uneven bottom of a sinking basin, seeing that 
occasionally even some of the higher platforms are found 
resting against the schists and granites The lower zones 
consist of red sandstones and conglomerates which graduate 
upward into the flagstones. Other red sandstones, however, 
supervene in the higher parts of the system. The total 
depth of the series m Caithness has been estimated at 
upwards of 15,000 feet. 

Murchison was the first to attempt the correlation of the 
Caithness flagstones with the Old Red Sandstone of the rest 
of Britain Founding upon the absence from these northern 
rocks of the characteristic cephalaspidean fishes of the ad- 
mitted Lower Old Red Sandstone of the south of Scotland 
and of Wales and Shropshire, upon the presence of numer- 
ous genera of fishes not known to occur in the true Lower 
Old Red Sandstone, and upon the discovery of a Ptery- 
gotus in the basement red sandy group of strata, he con- 
cluded that the massive flagstone series of Caithness could 
not be classed with the Lower Old Red Sandstone, but 
must be of younger date. He supposed the red sand- 
stones, conglomerates, and shales at the base, with their 
Pterygotus , to represent the true Lower Old Red Sandstone, 
while the great flagstone series with its distinctive fishes was 
made into a middle division answering in some of its ich- 
thyolitic contents to the Middle Devonian rocks of the 
Continent. This view has been accepted everywhere by 
geologists. Recently, however, it has been called in ques- 
tion by Professor G-eikie, who gives reasons for maintaining 
the Caithness flagstones to be Lower Old Red Sandstone, 
and for denying the existence of any middle division. He 
shows that the discrepance in organic contents between the 
Caithness and the Arbroath flags is by no means so strong 
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as Mtuchison supposed, but that several species are common 
to both. In particular, he finds that the characteristically 
Lower Old Red Sandstone and Upper Silurian crustacean 
genus Pterygotus occurs, not merely iu the basement zone 
of the Caithness flags, but also high up m the series The 
genera Acanthodes and Diplacanthus are abundant both in 
Caithness and in Forfarshire. Parexits meurvus occurs in 
the northern as well as the southern basin. It is contended 
that the palaeontological distinctions are not greater than the 
striking lithological differences between the strata of the 
two regions would account for, or than the contrast between 
the ichthyic faunas of contiguous water-basins at the present 
time. 

Somewhere about 60 species of fishes have been obtained 
from tbe Old Red Sandstone of the north of Scotland. 
Among these the genera Acanthodes, Asterolepis, Cheiracan- 
thus, Ghdrolepis, Coccosteus, Diplacanthus , Diplopia us, 
Diptemis, Glyptolepis, Osteolepis, and Pterichthys are spe- 
cially characteristic Some of the shales are crowded with 
the little ostiacod crustacean Estheria membranacea. Land- 
plants abound, especially in the higher groups of the flag- 
stones, where forms of Psilophyton , Lepidodendron , Stig- 
maria, Sigillana, Galamite , and Cyclopteris, as well as 
other genera, occur. In the Shetland Islands traces of 
abundant contemporaneous volcanic rocks have been ob- 
served, which, with the exception of two trifling examples 
in the region of the Moray Firth, aie the only known 
instances of volcanic action m the Lower Old Red Saudstone 
of the north of Scotland. In the other two Scottish basins, 
those of the Cheviot Hills and of Lome, volcanic action 
continued long vigorous, and pioduced thick piles of lava 
like those of the central basin above referred to. 

The Upper Olcl Red Sandstone consists iu Scotland of led 
sandstones, clays or mails, conglomerates, and breccias, the 
sandstones sometimes becoming yellow or even white. 
These strata, wherever their stratigraphical relations can bo 
distinctly traced, He unconformably upon the lower division 
of the system, and pass up conformably into the Carboni- 
ferous rocks above. If they are studied from the side of 
the undeilying formation, they seem naturally to foim part 
of the Old Red Sandstone, since they agree with it in 
general lithological character and also in containing some 
distinctively Old Red Sandstone genera of fishes, such as 
Pterichthys and Holoptychvas. But, approached from the 
upper or Carboniferous direction, they appear rather to form 
the natural sandy base of that system into which they 
insensibly graduate. On the whole, they are lemarkably 
barren of organic remains, though m one locality — Dura 
Den in Fife — they have yielded a number of genera and 
species of fishes, crowded profusely through tlie pale sand- 
stone as if the individuals had been suddenly killed and 
rapidly covered over with sediment. Among tlie character- 
istic organisms of the Scottish Upper Old Red Sandstone 
aie Pterichthys major, Iloloptyduus nobilissimus , II. 
Andersoni, Glyptopomus, Glyptolcemus, and Phaneropleuron, 

An interesting fact deserves mention here as a coiollary 
to what has been stated above regarding the survival for 
some time of an Upper Silurian fauna outside the area of 
the British Old Red Sandstone lakes. In the Upper Old 
Red Sandstone of the basin of the Firth of Clyde, 
Pterichthys major and Jloloptychius occur at tbe Heads of 
Ayr, while a band of marine limestone lying in the heart 
of the red sandstone series in Arran is crowded with 
ordinary Carboniferous Limestone shells, such as Produdus 
giganteus, P. semireticulatus, P. pimdatus, Ghonetes llard- 
rensis, Spirifer hneatus, &c. None of these fossils has been 
detected in the great series of red sandstones overlying the 
limestone. They do not reappear till the limestones at 
the base of the Carboniferous series; yet the organisms 
must have been living during all that long interval outside 
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of the Upper Old Red Sandstone area. Not only so, but 
they must have been in existence long before the foimation 
of the thick Arran limestone, though it was only during 
the comparatively brief interval represented by that lime- 
stone that geographical changes permitted them to enter 
the Old Red Sandstone basin and settle for a while on its 
floor Thus we see that while, on the one hand, the older 
paits of the Lower Old Red Sandstone were coeval with 
an Upper Silurian fauna which, having disappeared from the 
area of Britain, survived outside of that area, on the other 
hand, the higher parts of the Upper Old Red Sandstone 
were contemporaneous with a Carboniferous Limestone 
fauna which, having appeared beyond the British area, was 
ready to spread over it as soon as the conditions became 
favourable for the invasion. It is, of course, obvious that 
such an abundant and varied fauna as that of the Car- 
boniferous Limestone cannot have come suddenty into 
existence at the period marked by the base of that foima- 
tion. It must have had a long previous existence outside 
the present area of the deposits. But it is seldom that we 
obtain such clear evidence of the fact as in these instances 
from the Scottish Old Red Sandstone. 

In the north of Scotland, on the lowlands bordering the 
Moray Firth, and again in the islaud of Hoy, one of the 
Orkney group, yellow and red sandstones, sometimes con- 
taining characteristic Upper Old Red Sandstone fishes, are 
found lying unconformably upon the Caithness flags. In 
these northern tracts the same relation is thus traceable as 
in the central counties between the two divisions of the 
system. 

Turning southward across the border districts, we trace 
the red sandstones and conglomerates of the Upper Old 
Red Sandstone lying unconformably on Silurian rocks and 
Lower Old Red Sandstone. Some of the brecciated con- 
glomerates have much resemblance to glacial detritus, and 
it has been suggested that they have been connected with 
contemporaneous ice-action. Such are the breccias of the 
Lammermuir Hills, and those which show themselves here 
and there from under the overlying mass of Carboniferous 
strata which flanks the Silurian hills of Cumberland 
and Westmoreland. Red conglomerates and sandstones 
appear interruptedly at the base of the Carbonifeious rocks 
even as far as Flintshire and Anglesea. They are com- 
monly classed as Old Red Sandstone, but merely from their 
position and lithological character. No organic remains 
have been found m them They may therefore, in part at 
least, be taken as the basement beds of the Carboniferous 
system. 

In Devonshire, at Barnstaple, Pilton, Marwood, and 
Baggy Point, certain sandstones, shales, and limestones 
(already referred to in the account of the Devonian rocks) 
graduate upward into the base of the Carboniferous system, 
and appear to represent the Upper Old Red Sandstone of 
the rest of Britain. They contain land plants and also 
many marine fossils, some of which are common Carboni- 
ferous forms. They thus indicate a transition into the 
geographical conditions of the Carboniferous period, as is 
still more clearly illustrated by the corresponding strata in 
Scotland. 

North America — The Devonian system, as developed m the 
noitliern States, and eastern Canada and Nova Scotia, presents 
much geological interest m the union which it contains of the same 
two distinct petrographical and biological types found m Ernope 
If we trace the lange of these rocks along the Alleghany chain 
through Pennsylvania into New Yoik, we find them to contain a 
characteristic suite of marine organisms comparable with those of 
the Devonian system of Euiope. But on the eastern side of the 
great range of Silurian hills m the north-eastern States, we en- 
counter m New Brunswick and Nova Scotia a succession of led and 
yellow sandstones, limestones, and shales nearly devoid of marine 
organisms, yet full of land-plants, and with occasional tiaces of fish 
remains. 


The marine 01 Devonian type lias been grouped m the following 
subdivisions by the geologists of New Yoik — 


Ujvpei Devonian 


Lower Devonian 


''Catskill Red Sandstone. 

Chemung gioup 
Portage gioup 
Genesee group 
Hamilton group 
^Maicellus gioup 

Conufeious 01 Upper Heldeibeig gioup. 
• Scholiane Gut 
( Cauda-galli Grit. 


In the Low ei Devonian senes tiaces of tenestual plants ( Palo - 
phytoti, Caidoptcns, &c ) have been detected even as fai w est as 
Ohio Coials (cyathophylloid forms, with Favositcs, Synnqopoui, 
&c ) abound, especially m the Cormferous Limestone, which is pei- 
liaps the most remarkable mass of coral-iock m the Ameneaii 
Palaeozoic senes Among the biachiopods aie species of Penta- 
meius, Stndclandima , JRhynchonella, and otheis, with the eliaiac- 
tenstic Euiopean foim Spvifcr culto ijugatus, and the woild-wide 
Atrypa icticulans. The tnlobites include the geneia Dahncmit'S, 
Proetus , and Phacoys The eailiest known tiaces of Ameucan fishes 
occur m the Coimferous gioup They consist of lehthyodoiuhtes, 
and teeth of eestiaciont and hybodont placoids, and plates, bones, and 
teeth of some peeuliai ganoids (Maci opetcilichthys, Onychodics) 

In the Hamilton foimation (embracing tbe Marcellus shale, the 
Hamilton beds, and the Genesee shale) lemams of land-plants 
occur, but much less abundantly than among the rocks ot New 
Biunswick Biachiopods are especially abundant among the sandy 
beds in the centie of the foimation. They compnse, as m Euiope, 
many bioad-wmged spiufeis ( S mucromtus , &c ), with species ot 
Pioductus, GhonctcSj Athyus, &e. The eailiest Ameucan gomatites 
have been noticed in these beds Newbeny has described a gigantic 
fish (Dmichthys) fiom the Black Shale of Ohio 

The Poitage and Chemung gioups have yielded land-plants and 
fucoids, also some cnnoids, numerous hi oad- winged spinfers, with 
Aviculcc, and a few other lamellibianclis These strata consist in 
the New Yoik legion of shales and laminated sandstones, which 
attain a maximum thickness there of upwards of 2000 feet, but die 
out entirely towaxds the mtenoi. Theyaie covered by a mass of 
led sandstones and conglomeiates — the Catskill group, which is 
2000 or 3000 feet deep in the Catskill Mountains, and thickens 
along the Appalachian region to 5000 oi 6000 feet Those led 
aienaceous rocks beai a staking similaiity in their lithological and 
biological characters to the Upper Old Red Sandstone of Euiope 
As a whole they aie unfossilifeious, hut they have yielded some 
ferns like those of the Upper Old Red Sandstone of Iielaud and 
Scotland (Cyclopia is), and some cliaiacteristic geneia of fish, as 
Holoptychius and Bothnolcpis 

Turning now to the eastern side of the ancient Lauientian and 
Sihuian ridge, which, sketching soutlnvaids fiom Canada, sepa- 
rated in latei Palaeozoic time the great mteiior basin from the 
Atlantic slopes, we find the Devonian rocks of New Yoik, Penn- 
sylvania, and the interior represented in New Brunswick and Nova 
Scotia by a totally different senes of deposits Thu contiast 
strikingly recalls that presented by the Old Red Sandstone of the 
noitli of Scotland and the Devonian locks of North Germany. On 
the south side of the St Lawrence the coast of Gaspe shows locks 
of the Quebec gioup unconfoimably overlaid by grey limestones 
with green and led shales, attaining, aecoidmg to Logan, a total 
thickness of about 2000 feet, 1 and replete in some bands with 
Upper Silurian fossils They aie conformably followed by a vast 
aienaceous series of deposits termed the Gaspd Sandstones, to 
which the careful measurements of Logan and his colleagues of the 
Canadian Geological Survey assign a depth of 7036 feet This 
foimation consists of giey and diab-coloured sandstones, with 
occasional grey shales and bands of massive conglomerate Smulai 
rocks reappear along the southern coast of New Biunswiclc, wdieie 
they attain a depth of 9500 feet, and again on the opposite side of 
the Bay of Funay The researches chiefly of Dr J. W Dawson 
have showm that these strata contain an abundant terrestnal flour 
— the oldest of which any lelics have yet been recovered, for the few 
Upper Sihuian land-plants at present known hardly deserve to be 
reckoned as a knorvn flora. In his recent census he enumerates no 
fewer than 118 species of land-plants. They are almost all 
aciogens, the lycopods and ferns being largely predominant. 
Among the distinctive forms the following may be mentioned — 
Psilophyton, Arthrosfagmct, Leytoplilaum , and Prototaxitcs Foity- 
nme ferns are given, including the geneia Cyclopteris, Keui optens, 
Sjdicnoptens, and some tieefems ( Psaronius , Cauloptcru). Lepi- 
dodendroid and sigillaroid plants abound, as well as calamities. 
Higher forms of vegetation are represented by a few conifers 
(JDadoxylon, Ormoxylon, Prototaxitcs, kc. ) Eiom a locality on 
Lake Ene, Dr Dawson describes a fragment of dicotyledonous 
wood, not unlike that of some modem trees— the most ancient 


1 Geology of Canada , p. 393. 
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fragment of an angiospermous exogen yet discovered So abundant 
are these vegetable remains that m some layeis they actually form 
thin seams of coal 

The inter Pst ot these remains of the most veneiable Ameiican 
forests is heightened by the discoreiy of the fact that they u ere not 
without the hum of insect life. The most ancient known relics ot 
insect fonns have been lecoveied fiom the Devonian stiata of New 
Braiisiuck They aie all neuropterous rungs, and have been 
lefened by Mi Scuddei of Boston to four species combining a 
remaikable union of elnnacteis now found in distinct oideis of 
insects In one fragment he observed a stiuetuie which he could 
only compaie to the stiidulatrng organ of some male Oitkoptcia 
Another rung indicates the existence of a gigantic Ephemera, with. a 
spread of wing extending to 5 inches In the shallow pools of the 
euod some small crustaceans lived, the remains of which have 
een paitially preserved Among these is a minute, slu imp-like 
Eiu yptcrus, and a moie highly oiganized form named AmphipcUis 
That the sea had at least occasional access to the inland basins 
into wlucli this abundant terrestnal vegetation was washed is proved 
by the ocouuence of maune oiganisms, such as a small annelid 
( Spirorhs j adhering to the leaves of the plants, and (m Gaspe and 
Nova ricotn) by the occasional appeaiance of brachiopods, especially 
Lingula, Spt/tfe ?, and Ghondes. 1 

Carboniferous, 

This great system of rocks has received its name fiom 
the seams of coal which form one of its distinguishing 
features both in Europe and in North America In Europe 
it is most completely developed in the British Islands 
Elsewhere on that continent it occurs in patches, either 
lying m hollows of older rocks, or exposed by the removal 
of overlying formations. 

Great Britain — T he area within which the Caiboni- 
ferous rocks of Britain occur is sufficiently extensive to 
contain more than one type of the system, and thus to cast 
much light on the varied geographical conditions under 
which these rocks were accumulated In piosecutmg the 
study of this part of British geology, it is soon discovered, 
and it is essential to bear in mind, that, during the Carboni- 
ferous period, the land whence the chief supplies of sedi- 
ment were derived rose mainly to the north and noith-west, 
as it seems to have done from very early geological time 
While therefore the centre and south of England lay under 
clear water of moderate depth, the north of the country and 
the south of Scotland were coveied by shallow water, which 
Was continually receiving sand and mud from the adjacent 
northern laud. Hence vertical sections of the Carboniferous 
fonnatums of Butam differ greatly according to the districts 
in which they aie taken. The subjoined table may be 
regarded as expressing the typical subdivisions which can 
be recognized, with modifications, m all parts of tho country. 

'bed ami grey sandstones, clays, and sometimes 
biec’ous, with occasional seams and stieaks of 
coal anil spnorbi* limestone (Cythcro in fata, 
Spirorbis cm bonarius) 

Middle or chief eo.il-beanng scries of yellow sand- 
stones, clays, mid shales, with numeions work- 
able coals (A nthracosut, Anikt aconvja, Beyvicliiu, \ 
Esthcria, Upiroi Ms, &c ). 

Ganiustcr beds, flagstones, scales, and thin coals, 
with hard siliceous (gamnster) pavements (Oi/ho 
ceras, Cfoniahtes , Posulonm., Aviculopectcn , Lin - 
. quia, &e ) 

Guts, flagstones, and shales, with thin seams of 
coal. 

1 oredale group of shales and grits passing down 
mto dark shales and limestones ( Goniatiles , Am- 
culopeclcn, Posulonomya, Lingula, Discina, &c ). 
Thick limestone in south and centre of England 
and Ireland, passing northwards mto sandstones, 
sliaies, and coals (abundant corals, poly^o&ns 
brachiopods, larncdlibranclis, &c ). 3 

Lower Limestone Shale of south and centre of Eng- 
land (marine fossils like those of overlying lime- 
stone), passing northward into the Calciferous 
Sandstone group of Scotland (manne, estuarine, 
and ten esti ml organisms) 


1 Dawson’s Acadian Geology, chaps, xxi. and xxu. 
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In the article Coal (vol. vi. p. 49) an account 1ms been 
given of the principal coal-fields of the world , likewise 
a diagram (p. 48) representing the chief subdivisions ot the 
Carboniferous system in Britain, as the rocks are traced 
from north to south. 

Base of the System . — In the south-west of England, and 
m South Wales, the Carboniferous system, passes down con- 
formably into the Old Bed Sandstone. The passage beds 
consist of yellow, green, and reddish sandstones, ot green, 
grey, red, blue, and variegated marls and shales, sometimes 
full of terrestrial plants. They are well exposed on the Pem- 
brokeshire coasts, marine fossils being theic found even 
among the argillaceous beds at the top ot the Bed Sandstone 
senes. They occur with a thickness of about 500 feet in the 
gorge of the Avon near Bristol, but show less than half that 
depth about the Forest of Dean At their base there lies a 
bone-bed containing abundant palatal teeth Not far above 
this horizon plant-bearing strata aie found Hence these 
rocks bring before us a mingling of terrestrial and marine con- 
ditions. In. Yorkshire, near Lowther Castle, Brough, and m 
Bavenstonedale, alternations of i ed sandstones, shales, and 
clays, containing Stigmctria and other plants, occur m the 
lower part of the Carbonifeious Limestone. Along the 
eastern edge of the Silurian hills of the Lake distuct the 
Old Bed Sandstone appears here and there, and passes up 
through a succession of red and grey sandstones, and green 
and red shales and marls, with plants, into the base of the 
Carboniferous Limestone. 

It is in Scotland, howevei, that this peculiai type of the 
basement Carboniferous rocks is best scon. In that countiy 
the lowest subdivision of the Caiboniferous system, known 
as the Calciferous Sandstones, consists of red, white, and 
yellow sandstones, blue, grey, gieen, and led marls or 
clays, blue and black shales, thm coals, scams of limestone 
and cement-stone, and abundant volcanic locks. The 
red sandstones lie at the base, and pass down into the 
Upper Old Bed Sandstone, in which, as has been alieady 
pointed out [ante, p. 344), true Upper Old lied Sandstone 
fishes aie found, while there occui also bands of limestone 
full of true Carboniferous Limestone corals and brachiopods 
Hence it is evident that the Caiboniferous Limestone fauna 
had already appeared outside tlie British area before tho 
close of the Old Bed Sandstone period It was when the 
peculiar geographical conditions which pi availed during 
that period finally ceased, and tho sea began to spread over 
the ancient lakes and land of Britain, that the abundant 
Carboniferous fauna invaded the area. Tho Calciferous 
Sandstones of Scotland may therefore represent a portion 
of the Carboniferous Limestone of England. 

Over the greater part of tho south and centre of Scotland 
the lower red sandstones are surmounted by a scries of con- 
temporaneous volcanic rocks. Successive sheets of por- 
pliyrites and tuffs form long ranges of hills from Ax mu and 
Bute on the wost to the mouth of tho csLuary of the Forth 
on the east, and from the Campsie Foils on the north to 
the heights of Liddesdale and the English border. These 
volcanic sheets sometimes reach a thickness of 1500 feet. 
That they belong to the Carboniferous system is shown by 
the occurrence ot shales and sandstones (with Carboniferous 
plants) at their base. They show that the early patt of the 
Carboniferous period in Scotland was marked by a prodi- 
gious volcanic activity, which, on its cessation, v as followed 
by the prolonged subsidence required for the accumulation 
of the Carboniferous system. The rocks succeeding the 
volcanic zone are termed the cement-stone group In 
Berwickshire and the west of Scotland they consist of thin 
bedded white, yellow, and green sandstones, grey, green, 
blue, and red clays and shales, with thin bands of a pale 
argillaceous limestone or cement-stone. Seams of gypsum, 
occasionally appear. These strata are, on the whole, 
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singularly barren of organic remains. They seem to 
have been laid down with great slowness, and without 
disturbance, m enclosed basins, which were not well fitted 
for the support of animal life, though fragmentary plants 
serve to show that the adjoining slopes were covered with 
vegetation. 

In the basin of the Frith of Foith, however, the gioup presents 
a diffeient lithological aspect and is abundantly fossilifeious It 
theie usually consists of yellow, giey, and white sandstones, with 
blue and black shales, clay -nonstones, limestones, “ cement-stones,” 
and occasional seams of coal The sandstones form excellent 
building stones, the city of Edinburgh having been built of them 
Some of the shales are so bituminous as to yield, on distillation, fiom 
30 to 40 gallons ot ciude petroleum to the ton of shale, they aie 
consequently laigely worked for the manufacture of imneial oils 
The limestones aie usually dull, yellow, and dose giaiued, m seams 
seldom moie than a few niches thick, and graduate by addition of 
caibonate of non into cement-stone, but occasionally they smell 
out into thick lenticular masses like the well-known limestone of 
Burdie House, so long noted for its lemaikable fossil fishes This 
limestone appears to be mainly made up of the crowded cases of a 
small ostiacod ciustacean {Lepeuhtia ukeiii, var S^oto-Biu digal- 
Ciisis) The coal-seams aie few and commonly too tlim to be 
woikable, though one of them, known as the Houston coal, has 
been mined to some extent in Lmlitbgowslme The fossils of the 
cement-stone group indicate an alternation of fiesli 01 biackisli- 
watei and mnune conditions They include numeious plants, of 
which the most abundant aie Sphenoptci is ctffinis, Lepulodcndi on 
(two 01 111 me species), Lepulosi) obits vinicibilis, Anmccn toxylon 
Some of the shales neai Edinburgh have affoided a few specimens 
of a tine monocotyledon allied to the modern Potlios ( Pothociles 
Gt cintoni) Ostiacod ci ustaceans, chiefly the Leperditia above men- 
tioned, ciowd many of the shales With these are usually as- 
sociated abundant tiaces of the presence of fish, either m the foim 
of copiohtes or of scales, bones, plates, and teeth The following 
are chaiacteustic species Elonichthys stnolatus, B Jlobisoni, 
Rliadmichthjs orncitissimiis, Nomatoptychius Grcciiocku , Emynotus 
crcncdus, BJazodus Hibbciti, Megaliclithys sp , Gymcanlhus tuber- 
rulatus, Otanoptyoluiis i>cctiaatus. At mteivals thioughout the 
group maiine horizons oecui, usually as shale bands maiked by the 
presence of such distinctively Carboniferous Limestone species as 
tipi) 0 ) bis ccirboiianus, Biscina ontida, Lingula sguamifoi mis, 
Bclhrophon decussatus, and Odhoteias cylituh accum 

One of the most interesting features m the cement-stone 
group of the basin of the Firth of Forth is the prodigious 
number aud variety of the associated volcanic masses, and 
the proofs which they exhibit that, at the time w 7 lien that 
group of strata was accumulating, the legion of shallow 
lagoons, islets, and coal-growths was dotted over with in- 
numerable active volcanic vents. The eruptions continued 
into the tune of the Carboniferous Limestone, but ceased 
before the deposition of the Millstone Grit. The lavas are 
chiefly varieties of basal t-rocks, sometimes coarsely crystal- 
line and even granitoid in texture, and graduating tlnough 
intei mediate stages to true close-grained compact basalts, 
which neither externally nor m microscopic structure differ 
from basalt of Tertiary date 

The basement group of the Carboniferous system in 
Ireland is evidently a prolongation of the Scottish cement- 
stone group. In the south of this island, however, a very 
distinct and peculiar development of the Lower Carboni- 
ferous rocks is to be remarked Between the top of the 
Old Red Sandstone and the base of the Carboniferous Lime- 
stone there occurs in the county of Cork an enormous mass 
(fully 5000 feet) of black and dark-grey shales, impure 
limestones, and grey and green grits and true cleaved slates. 
To these rocks the name of Carboniferous Slate was given 
by Griffith. They contain numerous Carboniferous Lime- 
stone species of brachiopods, echinoderms, &c., as well as 
traces of land-plants m the grit bands. Great though their 
thickness is m Cork, they rapidly change their lithological 
character, and diminish in mass as they are traced away 
from that district In the almost incredibly short space 
of 15 miles, the whole of the 5000 feet of Carboniferous 
Slate of Bantry Bay have disappeared, and at Kenmare 
the Old Red Sandstone is followed immediately and con- 
formably by the Limestone with its underlying shale. Mr 
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Jukes held that the Carboniferous Slate is the equivalent 
of part of the Devonian rocks of Devon and Cornwall 

Carboniferous Limestone . — The Lower Limestone shale is 
overlaid conformably by a thick mass of limestone, one of 
the most distinctive members of the British Carboniferous 
system On referring to a geological map of England it 
will be seen that from Northumberland south vaLds to the 
low plains m the centie of England theie runs a lidge of 
high ground, formed by a great anticline, along which the 
Caiboniferous Limestone appeals at mteivals fiom undei- 
neath higher members of the system. In this noithem 
Carboniferous area, of which the axis is known as the 
Pennine Cham, the limestone attains its maximum develop- 
ment In one portion of the distnet it leaches a depth of 
4000 feet, and yet its actual base is nowhere seen, This 
Pennine legion appears to have been the area of maximum 
depiession during the early pait of the Carboniferous penod 
in Britain Traced towmids the southwest, the limestone 
diminishes to sometimes not more than 500 feet m South 
Wales Northwards, losing its chaiacter as a massive cal- 
caieous formation, it is split up by intercalations of sand- 
stone, shale, coal, &c , until actual limestone becomes a very 
subordinate member of the senes m cential Scotland. 

In the Carboniferous areas of the soutlvwest of England 
and South Wales, the limits of the Caiboniferous Limestone 
aie well defined by the Limestone Shale below 7 , and by the 
Farewell Rock or Millstone Grit above. In the Pennine 
area, however, the massive limestone is succeeded by a series 
of shales, limestones, and sandstones, knowm as the Yoredale 
group. These cover a large aiea and attain a great thick- 
ness. In Noith Staffoidslure they are 2300 feet, which, 
added to the 4000 feet of limestone below, gives a depth 
of 6300 feet for the whole Carboniferous Limestone senes 
of that region. In Lancashue the Yoiedale locks attain 
still more stupendous dimensions, Mr Hull having found 
them to be no less than 4500 feet thick. Both the low r er 
or mam (Scaur) limestone and the Yoreclale gioup pass 
northwards into sandstones and shales, with coal-teams, and 
dimmish in thickness It is not impossible, as already 
suggested, that the cement-stone gioup of the Calcifeious 
Sandstones of Scotland may represent, not only the tlnn 
Lower Limestone shale, but also some of tbe oldei parts of 
the English Caiboniferous Limestone. 

Where typically developed, the Carboniferous Limestone 
is a massive well-bedded limestone, chiefly light bluish- 
grey in colour, varying from a compact homogeneous to a 
distinctly crystalline texture, and rising into ranges of hills, 
whence its original name “ Mountain Limestone ” It con- 
tains occasional scattered irregular nodules and nodular beds 
of dark chert It is abundantly fossiliferous. The fossils 
commonly stand out on weathered surfaces of the rock, but 
microscopic investigation shows that even those portions of 
the mass which appear most structureless consist of the 
crowded remains of marine organisms. The limestone may 
be regarded as derived entirely from the organic debris of a 
sea-floor Diversities of colour and lithological character 
occur, whereby the bedding of the thick calcareous mass can 
be distinctly seen. Heie and there a more maiked crystal- 
line structure has been superinduced ; but the most distinct 
examples of metamorphic change aie those where the rock 
has been converted into what is termed “ dun-stone.' 5 This 
alteration is frequent in the mining districts of Yoik&lnre 
and the neighbouring counties. It consists in the dolonntiz- 
ation of the rock along either the lines of bedding or the 
joints Thus changed, it becomes a yellowish or brown 
crystalline dolomite, which runs vertically through the mass 
of the limestone along some definite joint, m courses of 20 
or 30 fathoms in width. Such a metamorphism must have 
been effected by water percolating along the line of the joint, 
and affecting the rock for some distance on either side. In 


GEOLOGY 



348 


GEOLOGY 


[vi. STRATIGRAPHICAL, 


Derbyshire sheets of contemporaneous lava, locally termed 
u toadstone,” are interpolated in the Carboniferous Lime- 
stone 

The fauna of the Carboniferous Limestone of England is abund- 
ant and chaiacteustic Numerous forammifeis occui, Saccamina 
Cartel i being ofteu veiy cliaiacten&tie The coials aie numeious, 
embracing aids of 30 genera and about 100 species Tliese 
include both simple cup coials, as Zajrfn entis, Clisio 2 >h}/lhim i and 
compound forms, like Alveolites and Plulhpsctsti cea Ci molds 

are individually m enormous numbeis, many beds of limestone 
appealing to consist of little else than tlieu fiagmentaiy steins 
and cups, Aitinocnnus, Platycrmus, Potcnociinus, Cyathocrinus, 
are common geneia Thiee species of sea-uicluns aie known 
Of tlm tnlobites, so eliaiactenstic of the oldei Paleozoic locks, 
tlie last lingeiing foims aie here found m tluee small geneia 
— Biachjmetopus , Phdlipsia, and Griffith ales Polyzoa abound, 
some poitions of the limestone being almost entnely composed 
■of thorn, the geneia Penestella, Sulcoidcpom, Vmculana, Poly- 
pom, Diastopoi a, and Glauconome being frequent The braclno- 
pods compuse 18 genera and 160 species, some of the most com- 
mon foims being Ptocludus, Spnifer, Rhynihonclla , Athyns , 
Ohonctes, Ortlus , Luigula, and Discinci But the highei mol- 
lusks now begin to pieponderate over the braeluopods. The 
lamellibianchs nunibei 49 geneia and 334 species, including 
foims of Aviculopeden , Lula, Nucula, Sangumohtcs, Leptodoouis, 
Scluzodus, Edmoncha, Modiola, and Conocaidiuni. Thega&teiopods 
amount to 206 species belonging to 29 genera, among vlneli Euom- 
phedus, Nation, Pteurotomana, Mm oeheilus, and Lexonema aie 
frequent The genus Bella option is lepiesented by 23 species, 
among which B urei and 5. decimmhcsaienequent. The cephalopoda 
nunibei 143 species, belonging among other geneia to Oi thorn as, 
Nautilus, JDiscites, and Gonicditcs About 100 genera of fishes, 
chiefly fiom teeth and spines, have been desenbed, as Psammodus, 
Cock hod u% Cladodus, Pdalodus, Rluzodus , Ctenoptychius, &c 
Some of these weie no doubt placonL v Inch lived solely in the sea, 
but many, if not all of the ganoids, piobably migrated between salt 
and fresh watei , at least thou* lemams aie found m Scotland m 
strata full of land-plants, cypuds, andothei indications of cstunune 
or fluviatile conditions 

The Carboniferous Limestone series of Scotland piesents , 
a stnlang contrast to that of the typical formation in j 
England It consists mainly of sandstones, shales, fire-clays, I 
and coal-seams, with a few comparatively thin seams of ] 
encruial limestone. Its lower portions include the chief 
limestone bands. The thickest of these seams, known as 
the Hurlet or main limestone, is usually about 6 feet in 
thickness, but in the north of Ayrshire swells out to 100 
feet, which Is the most massive bed of limestone in any part 
of the Scottish Carboniferous system. It lies upon a seam 
of coni, and is in some places associated with pyiilous shales, 
which have been largely worked as a source of alum. This 
superposition of a bed of marine limestone on a seam of 
•coal is of frequent occurrence iu the Carboniferous Lime- 
stone series of Scotland. Above the group of Lower Lime- 
stoues comes a thick mass of strata containing many valu- 
able coal-seams and ironstones. Some of these strata are full 
of terrestrial plauts ( Lepidodendron , Sigillaria , Stigmaria, 
Rpheaoptevis, Alethopteris ) ; others, particularly the iron- 
stones, contain marine shells, such as Lingula, Liscina, 
Lula, Mycilim, Luomphalus. Numerous remains of fishes 
have been obtained, more especially from some of the iron- 
stones and coals (Gyracanthus foi mosus and other placoicl 
fin-spines, Megalichthys Ihbberti, Rhizodus Ihbberti, with 
species of lUonickthjs, Accmthodes, Ctenoptychius , &c . ). 
Remains of labyrinthodonts have also been found in this 
gioup of strata, and have been detected even down m the 
Burdie House limestone. The highest division of the 
’Carboniferous Limestone series consists of a group of 
sandstones and shales, with a few coal-soams, and three, 
sometimes more, bands of marine limestone. Although 
these limestones are each seldom more than 3 or 4 feet 
thick, they have a wonderful persistence throughout the 
coal-fields of central Scotland. As already mentioned, 
they can be traced over an area of at least 1000 square 
miles, and they probably extended originally over a con- 
siderably greater region. The Hurlet limestone with its 
•underlying coal can also be followed across a similar extent 


of country. Hence it is evident that during certain epochs 
of the Caiboniferous period a singular unifoimity of con- 
ditions prevailed over a large region of deposit m the 
centre of Scotland. 

The difference between the lithological characters of the 
Carboniferous Limestone senes, in its typical development, 
as a great marine formation, and in its arenaceous and 
argillaceous prolongation into the north of England and 
Scotland, has long been a familiar example of the nature and 
application of the evidence furnished by strata as to former 
geographical conditions. It shows that the deeper and 
clearer water of the Carboniferous sea spread over the site 
of Yorkshire, Derbyshire, and Lancashire ; that the land lay 
to the n oi tli ; and that, while the whole area was under- 
going subsidence, the maximum movement took place over 
the area of deeper water. It was from the northern land 
that the sand and mud were derived, but the sediment 
during the time of the Carboniferous Limestone seems to 
have sunk to the bottom before it could reach the great 
basin in which foraminifers, corals, crinoids, and mollusks 
weie building up the great calcareous deposit. Yet the 
thm limestone bands, which run so persistently among the 
Lower Carboniferous rocks in Scotland, prove that there 
were occasional episodes during which the sediment ceased 
to arrive, and when the same species of shells, corals, and 
crmoids spread northwards towards the land, forming for a 
time over the sea-bottom a continuous sheet of calcareous 
ooze like that of the deeper water further south. These 
intervals of limestone growth no doubt point to tunes of 
more rapid submergence, perhaps also to other geogiapkical 
changes wheieby the sediment was for a time pi evented 
from spreading so far. 

Viewed as a whole, therefore, the Carboniferous Lime- 
stone series of Northumberland and Scotland contains the 
lecords of a long-continued bat intermittent piocess of 
subsidence. The numerous coal-seams with their under- 
clays were undoubtedly surfaces of vegetation that giew m 
rank luxuriance on the wide marine mud-fiats, and mark 
pauses in the subsidence. Perhaps we may inf ei tlic relative 
length of these pauses by the comparative thicknesses of the 
coal-seams. The overlying and intervening saudstones and 
shales indicate a renewal of the downwaid movement, 
and the gradual infilling of the depiessed area with sedi- 
ment, until the water once more shoaled, and the vegetation 
from adjacent swamps spread over the muddy flats as before. 
The occasional limestones serve to indicate the epochs of 
more prolonged or more rapid subsidence, when marine life 
was enabled to flemish over the site of the submerged 
forests. But that the sea, even though tenanted in these 
northern parts by a limestone-making fauna, was not so 
clear and well suited for the development of animal life 
during some of these submergences as it was further south, 
seems to be proved by the paucity and dwarfed forms of 
the fossils in the thin limestones, as well as by the admix- 
ture of clay in the stone. 

In Ireland the Carboniferous Limestone swells out to a 
vast thickness, and covers a large part of the island. It 
attains a maximum in the west and south-west, where, 
according to Kmahan, 1 it consists in Limerick of the follow- 
ing subdivisions : — 

Feet. 

Upper (Burren) i Bedded limestone 240 

Limestone.. { Clieity zone 20 

Upper (Cftlp) ( Limestones and shales^.. . . 1000 

Limestone . ( Ohcrty zone .. 1 40 

r T » ( Famtella limestone 1900 

Lower Lime- \ Lower clm . ty zonc 20 

stone ( Lower shaly limestones 280 

Lower Limestone Shale 100 

~3600 


Geology of Ireland, p. 72. 
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The chert bands which form such marked horizons 1 The Coal-measures are susceptible of local subdivisions 


among these limestones are counterparts of others found 
abundantly in the Carboniferous Limestone of England and 
Scotland. They have been recently studied by Hull and 
Hardman, who have found them full of siliceous replace- 
ments of calcareous foraminifeis, crinoids, &c., and who 
regard them as due to a chemical alteration on the floor of 
the Carboniferous sea. Portions of the limestone have a 
dolomitic character, and sometimes are oolitic. Great 
sheets of melaphyre, felstone, and tuff, representing volcanic 
eruptions of contemporaneous date, are interpolated in the 
Carboniferous Limestone of Limerick and other parts of 
Ireland. As the limestone is traced northwards it shows a 
similar change to that which takes place in the north of 
England, becoming more and more split up with sandstone, 
shale, and coal-seams, until, at Ballycastle, it presents 
exactly the characters of the coal-bearing part of the forma- 
tion m Scotland. 

Millstone Grit . — This name is given to a group of sand- 
stones and grits, with shales and clays, which runs persist- 
ently through the centre of the Carboniferous system from 
South Wales into the middle of Scotland. In South Wales 
it has a depth of 400 to 1000 feet , in the Bristol coal- 
field, of about 1200 feet. Traced northwards it is found 
to be intercalated with shales, fire-clays, and thin coals, 
and, like the lower members of the Carboniferous system, 
to swell out to enormous dimensions m the Pennine 
region. In North Staffordshire, according to Mr Hull, it 
attains a thickness of 4000 feet, which in Lancashire 
increases to 5500 feet. These massive accumulations of 
sediment were deposited on the north side of a barrier of 
Silurian and Cambrian rocks, which, during all the earlier 
part of the Carboniferous period, seems to have extended 
across central England, and which was not submerged until 
part of the Coal-measures had been laid down North of 
this great area of deposit the Millstone Grit thins away to 
not more than 400 or 500 feet. It continues a compara- 
tively insignificant formation in Scotland, attaining its 
greatest thickness in Lanarkshiie and Stirlingshire, wheie 
it is known as the Moor E,ock In Ayishire it does not 
exist, unless its place be represented by a few beds of 
sandstone at the base of the Coal-measures. 

The Millstone Grit is generally barren of fossils. When 
they occur they are either plants like those in the coal- 
bearing strata above and below, or marine organisms of 
Carboniferous Limestone species. In Northumberland, 
indeed, it contains a band of limestone undistinguishable 
from some of those m the Yoredale group and Scaur lime- 
stone. 

Coal-Measures .— This division of the Carboniferous sys- 
tem consists of numerous alternations of grey, white, yellow, 
sometimes reddish sandstone, dark-grey and black shales, 
clay-ironstones, fire-clays, and coal-seams. In South Wales 
it attains a maximum depth of about 12,000 feet, in the 
Bristol coal-field it is 5090 feet. But in these districts, 
as in the rest of the Carboniferous areas of Britain, we 
cannot be sure that all the Coal-measures originally deposited 
now remain, for they are always unconformably covered by 
later formations. In some localities, indeed, the denudation 
must have been very great, for the next overlying system 
of deposits (Permian) is found resting even on the Carboni- 
ferous Limestone. In North Staffordshire the depth of 
the Coal-measures is about 5000 feet, which in South 
Lancashire increases to 8000, These great masses of 
strata diminish as we trace them eastwards and north- 
wards. In Derbyshire they are about 2500 feet thick, 
iu Northumberland and Durham about 2000 feet, and 
about the same thickness on the west side of the island in 
the Whitehaven coal-field. In Scotland they attain a 
maximum of about 2000 feet. 


indicative of different and variable conditions of deposit. 
The following tables show the more important of these : — 
Glamorganshire 

Uppei senes, more than Sandstones, shales, &c , with 26 coal- 
3400 feet seams. 

Pennant Gnt, 3246 Hard thick-bedded sandstones &c , 15 
feet . . coal-seams 

^ToO 1 feet 11 ^ ^ Shales, ironstones, and 34 coal-seams. 
Millstone Gut 
South L incashiue. 

Uppei, 16S0 to 2000 ( Shales, Spn oi bis limestone, nonstone, 
teet . { sandstone, and thin coal-seams 

Middle, 3000 to 4000. J A SabE coals^ ^ nUmei0US 

Lower oi Gannister, l Flags, shales, and tinea or four thin coals, 
1400 to 2000 feet { with floois ot “ ganmstei ” 

Millstone Gut 
Central Scotland 

, , n - , n , l Red sandstones and clays, with occasional 
150 feet and upwards.. | thm CQals and i ime£)tone> 

Upwaids of 2000 feet ( Sandstones, shales, and fiie-clays, w ith 
m Lanaikshue ( noustones and coals 
Mooi-ioek oi Millstone Gnt 

The numeious beds of compressed vegetation form the 
most remarkable feature of the Coal-measures. Each of 
them is usually underlaid by a seam of fire-clay, represent- 
ing the soil on which the plants grew. Hence they mark 
successive terrestrial surfaces, which, after enduring for a 
longer or shorter period, were carried down beneath the 
water and covered over with sand and silt. Theie is no 
modern formation that affords a close parallel to that of the 
ancient coal-growths. The nearest analogy is furnished by 
the mangrove swamps alluded to already on p. 290. These 
masses of arborescent vegetation grow out into the sea as 
a belt or fringe on low shores, and form a matted soil which 
adds to the breadth of the land Their roots spread in the 
salt water where marine organisms are abundant The 
coal-growths no doubt also flourished m salt or at least 
brackish water, for such shells as Aviculopectei^Anthracosia, 
and Gomatites are found lying on the coal or m the shales 
attached to it. 

The vegetation of the Carboniferous period must have 
been luxuriant and varied. Upwards of 500 species of 
plants have been obtained from the Carboniferous rocks of 
Britain, yet these must represent hut a small portion of the 
original flora 

The most abundant forms were ferns and. lyeopods Uunieious 
leed-like plants likewise played a conspicuous part in. tlie general 
vegetation of the low grounds, while apparently on the duel- and 
moie elevated tracts (for their remains are less frequently met with) 
laige coniferous trees flourished The ferns strikingly resemble 
many modern foims Among the moie frequent geneia were 
Sphcnoptens, JPecopteiis, Alethoptens, Kewoptens , and Cyclopia is 
The lycopodiaceous plants attained the size of forest tiees Among 
the moie typical forms were many species of Lepidadendron, the 
stems and seed-cones of which are scattered through the Caiboni- 
feious stiata Some of the coal-seams are largely composed of the 
spores of these plants Sigillana, regarded by some as allied to 
the cycads, by others as more akin to the lyeopods, is represented 
by numeious species Tlie loots known as Stigmasia abound m 
most fixe-clays, showing how largely the coal consists of trees 
having loots of this kmd The Equisetaccte show themselves m 
the form of numerous Catamites which, though resembling m 
general aspect our modern horse-tails, diffeied m many points of 
structure, and notably m their gigantic size Coniferous trees occur 
chiefly iu the foim of stems and branches They include the geneia 
Dadoxylon, Araucai loxylon, and Piniics Small nut-like fruits 
( Tngonocarpmm) abound m some beds, and are now believed to be 
the fruits of yew-like comfeis. The presence of monocotyledonous 
plants is proved by the Pofhoatcs referred to above (p. 347) 

The animal remains of the Coal-measures aie compara- 
tively few'. In certain bands, particularly of ironstone, 
numerous mollusca occur, and similar forms are to he occa- 
sionally met with in the shales. 
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Among the moie frequent species aie Anthracomya niocholat is, 
Anthracosia ovahs , A. /obiista, A acuta, Anth acoptc/a Jhoiuiiana, 
AviciUopcden papyiaceus, and Goiiw tiles Listen. But at the top 
of the Middle Coal-measmes, near Manchester, a band of tiue maune 
shells occuis, including Ctcnodo/ita, Nautilus, Discitcs, Go /indites, 
and 0/ihoceras. The little Sjnio/bis cu, bo nanus abounds m some 
shales The crustaceans aie chiefly lepiesen ted by Beyuchia and 
Esthci ict, hut huge euiypteiid ionns likewise otciu Fishes occur 
frequently, remains of the laigei kinds usually appealing as scales, 
teeth, fin-spines, 01 bones, while the smallei ganoids aie often 
preserved entue Common species are Mogul ichthys Jhbbci ti (*), 
Rhizodus (ji anulatus, Cedacanthus Icptuuis, Palcconistus Egc/io/n, 
Plew acanthus gibhosus. The Butidi C'aiboniieious locks have 
yielded 13 geneia of labynnthodonts (J nth/ acoscuu us, Loxomm, 
OpJudcrpeton, Phohderpeton, Ptcropha, U/ucoulylus, &c ) These 
rveie piobably fluviatilc animals of predaceous liahits, liYing on fish, 
cnistacea, and othei organisms of the iiesli 01 salt wateis ol the coal 
lagoons The laiger foims aie believed to have measmed 7 01 8 feet 
m length, some of tho smaller examples, though adult and perfect, 
do not exceed as many inches 1 That the woods of the Caiboniteious 
pencil were not devoid of insect life is known fiom the discovery ot 
some beetles and neiuoptera at Coalbiookdale. 

Continental Europe. — As in Britain so on the Con- 
tinent the Carboniferous system occupies many detached 
areas or basins — the result partly of original deposition, 
partly of denudation, and partly of the spread and oveilap 
of more recent formations. There can be no doubt that 
the English Carboniferous Limestone once extended con- 
tinuously eastward across tho north of France, along the 
base of the Ardennes, through Belgium, and. across the 
present valley of the Rhine into Westphalia From the 
western headlands of Ireland tins calcareous foimation can 
thus be traced eastward for a distance of 750 English miles 
into the heait of Europe. It then begins to pass into a 
senes of shales and sandstones, which no doubt represent 
the same proximity to shore as the similar strata in the 
not til of England and Scotland. In Silesia, and still 
much further eastwards in central and southern Russia, 
representatives of the Carboniferous Limestone appear, but 
mterstiatified, as m Scotland, with coal-beaung strata. 
Traces of the same blending of nmiino and terrestrial con- 
ditions are found also in the north of Spain. But over 
central France, aud eastwards through Bohemia and Moravia 
mto the region of the Carpathians, the Coal-measures rest 
directly upon the older formations, most commonly upon 
gneiss and other crystalline rocks. It would appear that 
these tracts had remained above water during the time of 
the Carboniferous Limestone, hut were gradually depressed 
during that of the Coal-measures. 

In the noi th of France and Belgium the Biitish type of the 
Carboniferous system is well shown At the base lies a group of 
gieen, grey, and l eddish shales and yellow sandstones, precisely 
similar m lithological character to parts of the Calciferous Sand- 
stones of Scotland They aie well seen m some recent lailuay 
cuttings to the noitli of Boulogne, and also in the valley of tho 
Meuse above Hamui, lying upon the Psammitcs de Condroz or 
Upper Devonian beds. They aie succeeded by the Carboniferous 
Limestone, which is subdivided into eiglit formations, having an 
aggregate thickness of 800 metres, and each characterized by its 
own assemblage of fossils. The horizon of the Millstone (tilt is 
marked by the occurrence of certain alum-sclnsts The Coal- 
measures of this area have been refen ed to in tho article Coal . 2 

The Saarhruck coal-field furnishes a good example of that type 
of the Carboniferous system where the lower nun me senes is absent 
It lies unconformably on Devonian rocks, and attains a thickness 

1 Mull, Brit Assoc Rep , 1873, p 24(5. 

2 [In the diticle Co \x, vol vi p 56, the coal basin of Jlarclinghem is said to he of 

Caibomf cions Limestone age This, which appealed to be the most pi nimble view 
nf a vci y obseiu e point, has been proved to he a mistake, as the strata ai o actually 
Coal-measmes mm ted m position, the same disturbance being charactcu&tic of the 
south side of the basin of the Pas-dc-Calais for a considciablc distance. This is 
now so ffenei ally recognized that boilngs for coal in that basm thiongh the Tei- 
ti.uy and Cietaceous foimations aie not ncccssanly stopped on reaching Devonian 
stiata, as coal-seams have been discovered voitically below tho oldci strata 
at consuleiablo depths, eg., at Anchyau Bms. In another pit, at 'Com 1 lhves, 
the fact that the ineasmes on tho uppei levels aie inverted in position 1ms 
been locently pioved by the sinkings tiaveismg the same seams m rcveiso 
oi dm, i. e, m their noinml position m tho lower woi kings These facts hare an 
important bearing outlie question of t lie probable extension of the Coal-measiucs 
m the south-east of England The discovery (in 1878) of Devonian strata at tho 
moderate depth of 1400 feetm tho centre of London, at Mes.sis Meux's btcwoiy, 
is another interesting fact that beais out the views previously put forwaul by Mi 
Godwin Austen (11. ]) )] 
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of more than 10,000 feet. It is divided into the following gioups 
of strata . — 

2 Upper seiies, consisting at the top of red sandstones, below 

which come shales, sandstones, &c., with a few coal-seams— 
AntJimcona, Estlmia 

1 Lower senes, consisting of an upper group of led conglomerates, 

sandstones, clays, resting upon the gieat coal-beaimg division. 
Abundant plants, with labynnthodonts and insect remains. 
Geimtz, diawing attention to the distribution of plants m tho 
Saxon Coal-measures, remaiks that a certain older can be obseived 
in their appearance He divides the strata accordingly into tinea 
zones, each marked by a characteristic assemblage of plants, and he 
believes that the classification can he applied in othei countries. 

3 The Fein Zone, matked by the profusion of its ferns ( Splicnop - 

tci is, Hy/ncnoj/hylhtcs, Sthkopte/ is, Odontopta is, Ne in opto is, 
Cyeloptci is, Alcthoptci is, Caaloptei is) This is underlaid by 

2 The Sigillaria Zone, containing many species of Siyillai in, also 

Lcpulode/uh on, Catamites, Astei oplvylhtcs, and a tew fans 
1. The Lyeopod Zone, abounding m Sciyauu la Velthcumana, 
ruth Sphcnoptei is distans, Catamites tmnsitioms, &c 
The lowest of these zones (1) is compaied by Genntz with the 
Culm, that is, tlio sandy, shaly, and coal-bearing leprcsentative of 
the Caibomferous Limestone. To the east of the lllinio a alley, as 
already mentioned, the true Carbomfeious Limestone loses its 
nonnal cliaiacter and assumes that of the Culni—a senes of shales, 
sandstones, greyw'ackes, and conglomerates, in a\ Inch the abundant 
fauna of the limestone is reduced to a few mollusks ( Pioductus 
antiguus, P latissimus, P son it cticulcitus, Posidonomya Pettier!, 
Gomcitites q/hccncas, 0/ thorn as striatulum, &c ) The Posidonomya 
particularly ehaiactenzes ceitam dailc shales known as Posidoma 
schists About 50 species of plants have been obtained from the 
Culm, typical species being Catamites ti ansitionis, Scigcnciria Vcl- 
thcimiana, Stigma/ la Jitoulcs, Splicnoplo is distans, Cycloj/te/ is 
tcnu/folia This floia hems a stiong lesemhlance to that oi tho 
Calciieious Sandstones of Scotland 

North America — Rocks conesponding in geological 
position and the general aspect of their organic contents 
with the Caiboniforous system of Eui ope are said to cover 
an aiea of more than 200,000 square miles in tho United 
States and British. North America. The following table 
shows tho subdivisions which have been established among 
them : — 

'Coal-measures, — a senes of sandstones, shales, ironstones, coals, 
&c , varying fiom 100 feet in the inteiior continental aieato 
4000 feet m Pennsylvania, and more than 8000 feet m 
Nova Scotia. Tho plant remains include forms of Lrpulo- 
eland/ on, Sigillaria, Stigma/ ia, Catamites, ferns, and eoni- 
feious leaves and fruits The animal forms embrace m the 
maune bauds species of Spi/ifcr, Produetus, Bclleraphon, 
m Nautilus, &c. Among the shales and eaibonaceous beds 
g numerous traces of insect life have been obtained, com- 
53 pnsing species related to the may-fly and cockroach, 

“g - Spiders, scorpions, centipedes, limnloid ciabs, and land snails 
£ like tlie modern Pupa have also boon met with. The lisli 
& remains comprise teeth and lehthyodoruhlos of plucoid 

geneia, and a number of ganoids (Eitrylcpis, Ca'hieunthm, 
Megalichthys , PJumIus, &c ) Several labynnthodonts 
occiu, and true reptiles are represented by one saiuiun genus 
found m Nova Scotia, the Eosaurus 
Millstone Grit, — a group ol arenaceous and sometimes eon- 
glomei'alic strata, with occasional coal-seams, only 25 feet 
thick in some parts of New York, hut sivelliug out to 1500 
_ feet in Pennsylvania 

'Chester group — Limestones, shales, and saml.si.ones, some- 
times 600 feet. 

St Loins group — Limestones with shale, in places 250 feet 
Keokuk group — Limestone with chert layers aud nodules. 
Burlington group — Limestone, in places with chert and horn- 
stone, 25 to 200 feet. 

m Kmderliook group. — Sandstones, shales, and thin limestones, 
g 100 to 200 feet, resting on the Devonian black shale. 

Jj The sub-Oarbomfeious groups aie mainly maune limestones, 
n but contain hero and there remains of tho characteristic Oai- 
j§ j boniferous land vegetation. Crinouls of many forms abound 
3 m the limestones A remarkable polyzoon, Archimedes, oeems 
V in some of the hands. The hracluopods are chiefly represented 
by species of Spirifcr and Productm ; the hunellibranehs by 
02 Myalina, Schizodus, Aviculopcden, Nueula, Pinna, and others; 
the cephalopoda by Orthoccras, Nautilus, Goniatites , Gyroccras. 
&e. The European genus of trilobite, Pkillipsia, occurs 
Numerous teeth and fin-spines of selachian fishes give a further 
point of resemblance to the European Carboniferous Limestone. 
Some of tho lippled rain-pitted beds contain amphibian foot- 
, prints — the earliest American forms yet knoivn. 
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Beit ain — In England tlie Coal-measures are uncon- 
formably overlaid by a series of red sandstones, conglo- 
merates, bLeccias, and marls, which at one time were grouped 
in one great formation as the New Bed Sandstone, m contra- 
distinction to the Old Bed Sandstone lying below the Car- 
boniferous system. They were likewise known as the 
Poikilitic series, from their mottled or variegated colours. 
They are now divided into two systems or groups of form- 
ations, the lower half being included m the Palaeozoic series 
under the name of Permian (after Perm, a Russian province 
where they are well displayed), and the upper half being 
lelegated to the Secondary series, and termed Trias. 

The Permian system m England consists of the following 
subdivisions • — 

W of England E. of England' 
3 Upper j Ee ^p^ bt ° neS ’ CkyS ’ and | 600 ft 50-100 ft 

| "MO- •» .. 

f Red and variegated sand- A 
stone .. I 

I Reddish-biown and pm pie 

1 Lower -j sandstones and marls, with J- 3000,, 100-250,, 

calcareous eonglomeiates 
and bieccias ot volcanic 
l locks . J 

From the thicknesses here given, it is evident that the 
Permian locks have a very different development on the 
two sides of England. On the east side, from the coast of 
Northumberland southwards to the plains of the Trent, 
they consist chiefly of a great central mass of limestone. 
But on the west side of the Pennine Chain, and extending 
southwards into the contra! counties, the calcareous zone 
disappear, and we have a great accumulation of red, 
arenaceous, and gravelly rocks. 

Lower , — This subdivision attains its greatest development 
ip the vale of the Eden, where it consists of brick-red sand- 
stones, with some beds of calcareous conglomerate or breccia, 
locally known as “brockram,” derived from the waste of 
the Carboniferous Limestone. These red rocks extend 
across ike Solway into the valleys of the Nith and Annan, 
in the south of Scotland, where they lie unconformably on 
the Lower Silurian rocks. Their breccias consist of frag- 
ments of the adjacent Silurian greywackes and shales, but 
near Dumfries some calcareous breccias or c 'brockrams” 
occur. These brecciated masses have evidently accumulated 
in small lakes or narrow fjords. Muck further south, iu 
Staffordshire, and in the districts of the Glent and Abberley 
Hills, the brecciated conglomerates in the Permian series 
attain a thickness of 400 feet. They have been shown by 
Bamsay to consist m large measure of volcanic rocks, grits, 
slates, and limestones, which can be identified with rocks 
on the borders of Wales. Some of the stones are 3 feet in 
diameter and show distinct striation. The same writer has 
pointed out that these Permian drift-beds cannot be dis- 
tinguished by any essential character from modern glacial 
drifts, and he has no doubt that they were ice-borne, and, 
consequently, that there was a glacial period during the 
accumulation of the Lower Permian deposits of the centre 
of England. 

Like red rocks in general the Lower Permian beds are almost 
bairen of oigame remains. Snell as oeeur aie indicative chiefly of 
teirestiial siufaces. Plant remains occasionally appear, such as 
Caul er pitas (supposed to be of marine giowtb), Lepidodendron 
dilatation, Qalamitcs , Sternbergia , and fragments of coniferous 
wood The cranium of a labyrmthodont { Dasyccps ) has been 
obtained from the Lower Permian locks at Kenilworth Foot- 
punts referred to members of the same extinct order have been 
observed abundantly on the surfaces of the sandstones of Dumfries- 
shire, and also in the vale of the Eden. 

Middle. — This subdivision is the chief repository of 
fossils in the Permian system Its strata are not red, 


but consist of a lower zone of hard brown shale with 
occasional thin limestone bands (Mail Slate) and an 
upper thick mass of dolomite (Magnesian Limestone). 
The latter is the chief feature in the Permian develop- 
ment of the east of England. It corresponds with the 
Zeckstem of Geimany, as the Marl Slate does with the 
Kupfer-sckiefer. It is a veiy variable rock m its litho- 
logical characters, being sometimes dull, earthy, fine- 
gtamed, and fossiliferous, m other places quite crystal- 
line, and composed of globular, reniform, botryoidal, or 
other irregular concretions of crystalline and frequently 
internally radiated dolomite. Though the Magnesian 
Limestone runs as a thick persistent zone down the east 
of England it is represented on the Lancashire and 
Cheshire side by bught red and variegated sandstone 
covered by a thin group of red mails, with numerous thm 
courses of limestone, containing Schizodns, Bcilevelha, and 
other characteristic fossils of the Magnesian Limestone. 

The middle Permian division has yielded about 100 species 
belonging to 46 geneia of fossils — a singulaily poor fauna when 
contiasted with 'that ot the C'aibomferous system below The 
hiachiopods (9 geneia, 21 species) include Pi od ud us hoi / ulus, 
Camai ophoi ui multijihcata, C SchlotJmnn, Sti ophdlosia Gold/ussi, 
Lingula Ci educi i, and Tcichcitula elongata The lamelhbianchs 
number 16 geneia and 31 species, among which ihhr.odus Sclilo- 
theinui, Balcidha tumula, JB antiqua, B cci atophaga, Mytihis 
squamosus, and Aicastnata aio chaiacteiistic The univalves aie 
lepiesented by 11 geneia and 26 species, including Plain otoinarui 
and Turbo as common genera Fishes have been obtained chiefly 
in the mail slate to the number of 21 species belonging to 8 geneia, 
of which Palccomscus is the chief These small ganoids are closely 
lelated to some which haunted the lagoons of the Caibomfeious 
period 

Upper . — Murchison and Harkness have classed as Uppei 
Permian certain led sandstones with thm partings of red 
shale, and an underlying band of red and green mails and 
gypsum. These rocks, seen at St Bees, near Whitehaven, 
resting on a magnesian limestone, have not yet yielded any 
fossils. 

Continental Eueope — The two types of the Permian 
system piesented by tbe east and west sides of England 
leappeai m different areas on the mainland of Europe The 
eastern or Durham type is found in enormous masses of 
strata flanking the Harz Mountains, also in Thuringia, in 
Saxony, and in Bohemia. The western or Salopian typo 
is found over many thousands of square miles in the north 
and east of Russia. 

The German geologists, recognizing the lemarkable two- 
fold character of its rocks, have called this system “ Dyas,” 
and have proposed to retain the term Permian to express 
the more simple type, such as is found in Russia and western 
England. They group the members of their Dyas as 
follows ■ — 

'Anhydrite, gypsum, rock-salt, marl, dolomite, fetid shale, 
and limestone. The amorphous gypsum is the duel 
member of this group ; the limestone is sometimes full ol 
bitumen 

Ciystalline granulai ( PmucJiiccicIc ) and fine sandy {Asdic) 
dolomite (6 to 65 feet) 

Zechstem, an argillaceous thin-bedded compact limestone 
15 to 30 (sometimes even 90) feet thick 
Kupfei -sclnefer — a black bituminous shale not moie than 
about 2 feet thick 

.Zechstem, conglomerate, and calcareous sandstone 
'Upper — Conglomerates (quartz-porphyry conglomerate) and 
sandstone, with associated melaphyres and tuffs. 

Middle — Red clays, shales, and fine shaly sandstones, with 
bands of quartz-conglomerate and earthy limestone. JMela- 
phyre and poi pliyrite masses intercalated 
Lower — Shaly sandstones, shales (with bituminous bands), 
v. and eonglomeiates 

The name “Rothliegende” or “ Rothtodtliegendo” (led-layer ci 
red-dead-layeT) was given by the miners because their ores dis- 
appeared m the red roeks below the copper-hearing Kupfer-sehiefer 
The coarse conglomerates have been referred by Ramsay to a glacial 
origin, like those of the Abbeiley Hills One of the most interest- 
ing featnies of the formation is the evidence of the contemporaneous 
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outpouring of gieat sheets of quartz-porphyry, granite-porphyry, 
poipliynte, and melaphyie, with abundant m tersti atification s of 
vanous tuffs, not infrequently enclosing organic lemams From 
the very natui e of its component materials, the Rotliliegende is 
comparatively hairen of fossils, a few ferns, catamites, and lemams 
of comfeious tiees aie found in it, particularly towaids the base, 
wheie indeed they form, in the Mansfeld district, a coal-seam about 
5 feet thick 

The plants, all of teirestnal gioivth, on the whole resemble 
genencally the Caibomferous flora, but seem to be ueaily all speci- 
iically distinct. They include forms of Calamites ( G gigas), Astei o- 
2 )Jiylhtes, and ferns of the genera Sphenqptens, Alotkqptcns, 
Ncuioptcns, Oclontoptm is, with well-pieseived silicified stems of 
tiee-fems ( Psaronnis , Tubicauhs). The conifer Walchui {IV. 
jjjimfo) mis) is specially characteiistic Fish remains occur spaungly 
( 1 niblyptems , Palceoniscus, Acanthodes), and traces of labynntho- 
donts ( Aichcgosaiu us Dcchem) have been met with. 

The Zeclistem group is chaiacteiized by a suite of fossils like 
those of the Middle Permian of England The ICupfer-schiefei 
contains numeious fish {Palceoniscus Fmslcbem, Platysomus gib- 
bosus, Ac ) and lemams of plants (conifeiona leaves and fruits and 
sea- weeds) This deposit is believed to have been laid down m 
some enclosed sea-basin, the wateis of which, piobably from the 
use of miueial springs connected with some of the volcanic foci of 
the tune, weio so chaiged with metallic salts m solution as to 
become unfit for the continued existence of animal life The dead 
fish, plants, &c , by then decay, gave rise to leduetion and pre- 
cipitation of these salts as sulphides, which theieupon enclosed and 
replaced the organic forms, and peimeated the mud at the bottom 
Tins old sea-lloor is now the widely extended hand of coppei -slate 
n Inch has so long and so extensively been worked along the flanks 
of the Harz Aftei the formation of the Kupfer-schiefer the area 
must have been once moie coveied by eleaiei watei, for the Zeeli- 
stein contains a number of organisms of which Pioductus lion ulus, 
Sjunfc/- unclulatus, Stiophulosiu Goldfussi, Schizodus obscuius, and 
Fuitstdla i ctifo-i rn is aie common. Renewed unfavouiable condi- 
tions are indicated by the dolomite, gypsum, and lock-salt winch 
succeed Piofessoi Hauisay, leasomng upon such jdienomena as 
developed m England, lias connected them with the abundant 
l.ibyiiiithodont footjnmts and other evidences of shoies mid land, 
as well as the small numbei and dw ailed foims of the shells m the 
Magnesian Limestone, and has speculated on the occiuience of a long 
continental period m Europe, dining one epoch of which a numbei 
of salt inland seas existed wherein the Penman locks wcie accumu- 
lated He compaies those deposits to what may be supposed to be 
fanning now m puts of the Caspian Sea. 

North America. — The Permian system is liardly lepre- 
sented at all in this part of the globe In Kansas cei tain 
red and greeu clays, sandstones, limestones, conglomeiatos, 
and beds of gypsum lie conformably on the Carboniferous 
system, and contain a few genera and species of molluscs 
( Balcevdha , Jfyahna , Arc,), which occur m the European 
Permian rocks, 

111 SECONDARY OR MESOZOIC 

Triassic 

It has been already mentioned that the great mass of red 
rocks, which in England overlie the Carboniferous system, 
were formerly classed together as New Pied Sandstone, but 
are now ranged in two systems. We have considered the 
lower of these under the name of Permian. The general 
facies of organic remains in that division is still decidedly 
Palaeozoic. Its brachiopods and its plants connect it with 
the Carboniferous rocks below. Hence it is placed at the 
close of the long series of Palaeozoic formations. When, 
however, we enter the upper division of the red rocks, 
though the general lithological characters remain very much 
as in the lower group, the fossils bring before us the advent 
of the great Mesozoic flora and fauna. This group there- 
fore is put at the base of the Mesozoic or Secondary series. 
It is called Trias, because in Germany it consists of three 
well-marked subdivisions. But the old name, New Red 
Sandstone, is familiarly retained for it by many geologists 
tn England. s The term Trias, like Dyas, is unfortunately 
chosen, for it elevates a mere local character into an import- 
ance which it does not deserve. The threefold subdivision, 
though so distinct in Germany, disappears elsewhere. 

Great Britain. — Tnassic rocks occupy a large area of 


the low plains in the centre of England, ranging thence 
northwards along the flanks of the Carboniferous tracts to 
Lancaster Bay, and southwards by the head of the Bristol 
Channel to the south-east coast of Devonshire. They have 
been arranged in the following subdivisions : — 

-nr .. Penai th beds — Tied, green, and giey marls, and 

RfafitK, . “White Lias" 

'New Red Marl — Red and grey shales and mails, 
with beds of lock-salt and gypsum (. Esthcna and 
Fo> aminiferct) 

Uppei Ti las Lowei Keuper Sandstone — Thinly laminated mica- 
orKeupei eeous sandstones and mails (wateistones) passing 

downwaids into white, brown, oi i eddish sand- 
stones, with a base of caleaieous conglomerate or 
„ breccia 

Middle Wanting m England (Muschelkalk of Germany). 

'Uppei Mottled Sandstone — Soft blight- red and 
yanegated sandstones, without pebbles 
Pebble beds. — Haider reddish-biown sandstones with 
quaitzose pebbles, passing into conglomerate , with 
a base of caleaieous bieccia 

Lowei Mottled Sandstone — Soft bnght-ied and 
vancgated sandstone, without pebbles 
Like the Permian red rocks below, the sandstones and 
marls of the Tnassic series are almost banen of organic re- 
mains Hence the subdivisions in the foregoing table are 
based on mineral characters, and could not therefore be 
relied on as a guide in districts outside of the English area. 
Indeed, extraordinary differences in the development of the 
different members of the series occur, even within that area, 
as may be seen from the subjoined table, which shows the 
variations in thickness from not th- west to south-east — 



Lancnslmc. 

mid W 
Chtslui o 

Stiiffoid- 

blmu 

Lc'lCCbtcl- 
sluie .iiid 
Wimuik- 
aluu> 

Iveuper. 

Buntei 

Red mail . 

Lowei K oupei sandstone 
Uppei mottled sandstone 
Pebble beds 

Lowei mottled sandstone 

I-’t et 
3000 
450 
500 
b OvJ-750 
200-500 

Feat 

800 

200 

50-200 

100-300 

0-100 

lcat 

700 

150 

absent 

0-100 

absent 


Hence we observe that, while towards the north-west the 
Tnassic rocks attain a maximum depth of 5200 feet, they 
rapidly come dovm to a fifth or a sixth of that thickness as 
they pass towards the south-east. Recent boring* in the 
south-eastern counties show that the Tiiassic rocks are there 
absent altogether. It is evident that the source of supply 
of the sediment lay towards the north. This is fuither 
borne out by the character of the pebble-beds. These are 
coarsest towards the north, and, besides local materials, con- 
tain abundant rolled pebbles of quartz which have evidently 
been derived from some previous conglomerate, probably 
from some of the Old Red Sandstone masses now removed 
or concealed. The Trias everywhere rests unconformably 
on the rocks underneath it, so that, although the general 
physical conditions as regards climate, geography, and sedi- 
mentation, which prevailed in the Permian period still 
continued, great terrestrial movements had, in the mean- 
while, taken place, whereby the Permian sediments were 
upraised and exposed to denudation. Hence the Trias rests 
now on Permian, now on Carboniferous, and sometimes even 
on Cambrian rocks. Moreover, the upper parts of the 
Triassic series overlap the lower, so that the Keuper groups 
come to rest directly on Permian or Carboniferous rocks. 

One of the most interesting features in the English Trias 
is the occurrence of beds of rock-salt which have long been 
profitably worked. The uppermost subdivision of the 
Keuper, consisting of red marls, has a wide distribution, 
for it can be traced from the coast of Lancashire to the 
Bristol Channel, and covers a larger area of surface in the 
central counties than the rest of the Trias and the whole of 
the Permian sandstones combined. Even as far south as the 


Lower Tnas 
oi Buntei 
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coast of Devonshire, it contains casts of the cubical spaces 
once occupied by crystals of common salt. But in Cheshire 
the salt occuis in two or more beds, of which the lower is 
sometimes upwards of 100 feet thick It is a crystalline 
substance, usually tinged, yellow or red from intermixture 
of clay and peroxide of iron, but is tolerably pure in the 
best part of the beds, where the proportion of chloride of 
sodium is as much as 98 per cent. Through the bright red 
marls with which the salt is mterstratified there run bands 
of gypsum, somewhat irregular m their mode of occurrence, 
sometimes reaching a thickness of 40 feet and upwards. 
Thin seams of rock-salt likewise occur among the red marls. 
These facts point to the concentration and evaporation of 
salt lakes or inland seas 

The oigame remains of the Trias are compaiatively few, as the 
conditions foi at least animal life must nave been extremely 
unfavourable in. the waters of the ancient Dead Sea wheiem these 
red locks were accumulated. The land possessed a vegetation 
which, torn the few fragments yet known, seems to have consisted 
m large measure of cypress-like coniferous tiees ( Voltzia, Walchut), 
with calamites on the lower more marshy grounds The red mail 
group contains m some of its layers numerous valves of the little 
ciustacean Esthena minuta, and a solitary species of lamellibianch, 
Pullastra ctianicola A number of teeth, spines, and sometimes 
entire skeletons of fish have been obtained (Diptei onotus cyphus , 
PalcBomscus superstcs , Hybodus Keupen, Acrodus minimus, Sphcnon- 
chus minimus, Lophodus , &c ) The hones, and still moie fre- 
quently the footprints, of labyrmthodont and even of saurian 
leptiles occur m the Keuper beds — Ldbyrmthoclon (4 species), 
Gladyodan Lloydn, Hyper oclapcdon, Palceosaurus, Tcratosaurus, 
Thecodontosaurus, Rhyncosawius, and footprints of Chew othenum. 
The lemams of a small marsupial ( Microlestes ) have likewise been 
discovered. 

Rhcetic . — At the top of the Red Marl certain thin-bedded 
strata form a gradation upwards into the base of the 
Jurassic system. As their colours are grey and blue, and 
contrast with the red marls on which they repose conform- 
ably, they were formerly classed without hesitation in the 
Jurassic series. Egerton, however, showed that, from the 
character of their included fish remains, they had more 
palaeontological affinity with the Trias than with the Lias. 
Subsequent research, particularly among the Rhaetic Alps 
and elsewhere on the Continent, brought to light a great 
series of strata of intermediate characters between the Trias 
aud Lias. These results led to renewed examination of the 
so-called beds of passage in England, which were found to 
be truly representative of the massive formations of the 
Tyrolese and Swiss Alps. They are therefore now classed 
as Rhaetic, and considered as the uppermost member of the 
Trias, but offering evidence of the gradual approach of the 
physical geography and characteristic fauna and flora of the 
Jurassic period. 

The Rhaetic beds extend as a continuous though very thiu band 
at the top of the Trias, from the coast of Yorkshire across England 
to Lyme Regis on the Dorsetshire shores They occur m scattered 
patches even up as far as Carlisle, and westwards on both sides of 
the Bristol Channel Their thickness, on the average, is probably 
not more than 50 feet, though it rarely increases to 150 feet. They 
consist of thin-bedded grey and dark shales and clays, with hands 
of light-coloured limestone. One of their most important sub- 
divisions is the so-called Bone-bed — a pyritous, micaceous, and 
occasionally rippled sandstone, sometimes in several hands, abound- 
ing m fish bones, teeth, eoprolites, and other organic remains. The 
grey marly beds m the lower portion of the senes have yielded 
remains of the Microlestes Rhceticus. Among the reptilian fossils 
are some precursors of the great forms which distinguished the 
Juiassic period {Ichthyosaurus and Plesiosaurus) The fishes 
include Acrodus minimus, Caratodus altus, Hybodus minor, Nema- 
canthus monilifer, &c Some of the lamellibranehs are specially 
characteristic; such are Cardium Rhcetwum, Amcula contorta, 
Pecten Valoniansis, and Pullastra aremcola 

Professor Ramsay has drawn attention to the probable geo- 
graphical changes recorded by the Tnassic locks of England Con- 
necting them with the earlier and similar Permian sandstones and 
marls he points out that the great Continental period which began 
with the Old Red Sandstone closed with the New Red Marl, and 
Was characterized by the existence of great lakes, many of which 
must have been salt, and by the abundance of labyrmthodont 


life The Tnassic locks were, doubtless, laid down m one of these 
salt lakes lound the margins of which the labynntliodonts left then 
footprints on the soft sand In the It luetic senes we see how these 
inland basins weie gi udually invaded by the sea, which hi ought 
into the legion of Bntain the nth fauna of the Juiassic period 

Continental Europe — The Trias is the most compactly 
distributed of all the geological formations of Europe Its 
main area extends as a great basm from Basel clown to the 
plains of Hanover, traversed along its centre by the course 
of the Rhine, and stretching from the flanks of the old high 
grounds of Saxony and Bohemia on the east across the 
Yosges mountains into France This must have been a 
great inland sea. out of which the Harz mountains, and the 
high grounds of the Eifel, Hundsruck, and Taunus probably 
rose as islands It may have extended up to the base of 
the Alps, for enormous masses of Tnassic rocks now foim 
part of these mountains. Traces of what were probably 
other basins occur eastward in the Carpathian district, along 
the southern front of the Alps, in the west and south of 
France, and over the eastern half of the Spanish peninsula. 
But these areas have been considerably obscured, sometimes 
by dislocation and denudation, sometimes by the overlap 
of more recent formations. 

In the great German Triassic basin the deposits are as 
shown in the subjoined table. 

'Uppei or Rhaetic — Giey sandy clays and fine-grained sand- 
stones, cod taming Equisetum, Asplemtes, and cycads {Zamites, 
Ptci ophyllum), sometimes forming thin seams of coal — Car- 
dium Rhceticum, Amcula contorta, Esthma minuta, Notho- 
saw us, Termatosaurus, Relodon, and Mia olestes antiquus 
Middle (Ilunte Keupermeigel, Gypskeuper) — Bright red and 
mottled marls, with beds of gypsum and rock-salt In some 
places where sandstones appear they contain numerous plants 
53 {Equisetum columnare, Tcenioptens vittata, Pterophyllum, 
§* - &c.), and labyrmthodont and fish lemams 300 to 1000 feet 

$ Lowei (Lettenkohle, Kohlenkeupei). — Giey sandstones and 
daik marls and clays, with abundant plants, sometimes 
foimmg tlnn seams of an eaithy hardly workable coal 
(Lettenkohle) The plants include, besides those above 
mentioned, the conifeis Araucaroxylon Thunngicum, Voltzia 
heta ophylla, &e Some of the shales are crowded with 
small ostracod Crustacea {Estlm la minuta ) Remains of fish 

{Caatodus) and of the Mastodonsdui us Jccgeri have been 
^ obtained. About 230 feet 

' Uppei Limestone in thick beds with argillaceous partings — It 
abounds m organic lemams among which Ceratites nodosus, 
Nautilus bidorsatus, Lima striata, Myophoria vulgaris, Tn- 
gonodus Sandbcrgen, Tercbratula vulgaris, and Encnnus 
lilnformis are specially charaeteiistic. It is a thoroughly 
maime formation, sometimes almost wholly made up of 
crrnoid stems 200 to 400 feet. 

% Middle Limestone and Anhydrite, consisting of dolomites 
lil with anhydrite, gypsum, and rock-salt. Nearly devoid of 
organic remains, though bones and teeth of saurians have 
^ been found 200 to 400 feet. 

Lower Limestone, consisting of limestones and dolomites, hut 
on the whole poor in fossils, save m the limestone hands, 
some of which are full of Tercbratula vulgaris and Encnnus 
lilnformis. 160 to 500 feet 

' Upper (Roth). — Red and green marls, with gypsum in the 
lower part. 250 to 300 feet 

Middle. — Coarse-grained sandstones, sometimes incoherent, 
with wayboards of Esthena shale. 

Lower — Eme reddish aigillaceous sandstone, often micaceous 
p and fissile, with occasional interstratifications of dolomite 
4S and of the marly oolitic limestone called “ Rogen stein.” 

§ 1 The Bunter division is usually barren of organic lemams. 
ffl The plants already known include Equisetum arcnaceum, 
one or two ferns, and a few conifers {Alba ha and Voltzia) 
The lamellibranch Myophoi la costata is found m the uppei 
division all over Geunany. Numerous footprints occur on 
the sandstones, and the hones of labyrmthodonts as well as 
^ of fish have been obtained 

The Tnas attains an enormous development m the eastern Alps, 
where it hears evidence of having been accumulated under very 
different conditions from those ol the Trias m Germany The 
gi eat thickness of its limestones, and their unequivocally marine 
organisms, show that it must have accumulated in openei water, 
which remained clear and compaiatively free from inroads of sandy 
and muddy sediment It possesses, moreover, a high interest as 
being a massive formation of marine origin formed between Permian 
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and JurassLC times, and containing a l-emaikable blending of tiue 
Palaeozoic organisms with otheis as ehaiaetenstically Mesozoic It 
is divided into two great senes . — (1) Lowei Tnas, consisting of (a) 
Werfen Shales and Guttenstem Limestone, and (b) Yirgloiu Lime- 
stone or alpine Musehelkalk ; and (2) Upper Tnas,— a varied senes 
of strata m thiee leading groups, having a united thickness some- 
times of thousands of feet 

North America. — Kocks which are regarded^ as equi- 
valent to the European Trias covei a large area in North 
America. On the Atlantic coast they are found on Prince 
Edward’s Island, New Brunswick, and Nova Scotia, in 
Connecticut, New York, Pennsylvania, and North Carolina. 
Spreading over an enormous extent of the western territories, 
they cross the Rocky Mountains into California and British 
Columbia. They consist mainly of red sandstones, passing 
sometimes into conglomerates, and often including shales 
and impure limestones. On the Pacific slope they contain 
distinctly marine organisms, which include a mingling of 
such Palaeozoic genera as Spinfer , 0) thocercis, and Goniatites, 
with, the characteristically Secondary genus Ammonites. In 
the centre and east of the continent they are marked by 
the occurrence of terrestrial plants, and m Connecticut by 
abundant footprints of land animals. The fossil plants 
present a general facies like that of the European Tnassic 
flora, among them cycads, including some of the European 
species of Pterophyllicm. Ferns ( Pecoptens , Pfeuropteris, 
Glath opteris ), calamites, and conifers are the predominant 
forms. The fauna is remarkable chiefly for the number 
and variety of its vertebrates. The labyrinthodonts are 
represented by footprints, from which upwards of fifty 
species have beeu described. Saurian footprints have like- 
wise been lecogmzed, bub m a few cases their bones also 
have been found These sanrians had some bird-like 
characteristics, among others that of three-toed hind feet, 
which produced impressions exactly like those of birds. 
It is by no means certain, therefoie, that what have been 
described as ornithichmtes weie not really made by 
dinosaurs A small insectivorous marsupial ( Dromathervim ), 
found in the Trias of North Carolina, is the oldest American 
mammal yet known. 


Jurassic. 


The next great period of geological time is termed the 
Jurassic, from the Jura Mountains, where the deposits of 
that age are well developed. It was in England, however, 
that they were first studied by William Smith, in whose 
hands they were made to lay the foundations of strati- 
graphical geology. The names adopted by Mm for the 
subdivisions he traced across the country have passed into 
universal use, and though some of them are uncouth English 
provincial names, they are as familiar to the geologists of 
France, Switzerland, and Germany as to those of England. 

The Jurassic formations stretch across England in a vary- 
ing band from the mouth of the Tees to the coast of Dorset- 
shire. They consist of harder sandstones and limestones 
interstratified with softer clays and shales. Hence they 
give rise to a characteristic type of scenery, — tho more dur- 
able beds standing out as long ridges, sometimes even with 
low cliffs, while the clays underlie the level spaces between. 
Arranged in descending order, the following subdivisions of 
the English Jurassic system are recognized : — 


£>C1hO 


Portland. 


o^j f Coralline 

°ohte. 
iBiM Oxfoul 
i°0 l clay. 


Maximum 

thicknesses. 


( Upper fiesh. -water hods .. ) 

< Middle marine beds > 360 

( Lower fresh-water beds .. ) 

( Portland Stone 70 

< Portland Sands 150 

[ Kimendge Clay 600 

! Coral Pag and Calcareous Grit 260 

Oxford Clay and Kellawnys Pock.. 000 


Maximum 

thicknesses 

Feet 



Cornbrash, Bradfoid Clay 
and Poiest Maible (m Dorsetshire 450 ft ) 
Great or Bath Oolite with Stonesfield ) 
slate (pait of Noitliampton Sand) ... ) 

Fuller’s Earth group 

'Cheltenham beds 

Midford Sands (and perhaps pait of j 
Northampton Sands), “Doggei” of > 
Yoik&lnro 


150 

270 


400 

200 

900 


Although these names appeal* m tabular order as expres- 
sive of what is the predominant or normal succession of the 
beds, considerable differences occur when the rocks are 
traced across the country. Thus the Forest Marble attains 
a thickness of 450 feet m Dorsetshire, but dwindles down 
to only 15 feet at Blenheim Park. The Inferior Oolite con- 
sists of marine limestones and shales in Gloucestershire, but 
chiefly of massive estuarine sandstones and shales m York- 
shire. These differences help to bring before us some of the 
geographical features of the British area during the Jurassic 
period. 

The Lias consists of three formations, well marked by 
physical and palaeontological characters. In the lower 
member numerous thin blue and brown limestones with 
partings of dark shale are surmounted by similar shales with 
occasional nodular limestone bands, the whole being divided 
into seven zones, each characterized by the presence of one 
or more distinctive species of ammonite From this point 
of tho geological senes up to tho close of tho Mesozoic 
formations, the ammonites play a chief part among the 
mollusks. The Middle Lias, consisting of argillaceous lime- 
stones (marlstones) with micaceous sands and clays, is 
divided into five ammonite zones. In its Y orltshiro develop- 
ment this subdivision is remarkable for containing a bed of 
earthy carbonate of iron 15 to 20 feet thick, which has been 
extensively worked in the Cleveland district. The upper 
division is composed chiefly of clays and shales with nodules 
of limestones, among which three ammonite zones have been 
noted in Yorkshire. 


Tho organic remains of the Lias comprise leaves and other remains 
of cycads ( Palceosuvua ), conifers ( Pinilcs , Guprmus, Pcuac), ferns 
(Otoptetis, Aldhoplcns, kc ), and l cods (Equiactitex). These l’o&sils 
servo to indicate tlio general character of tlio flora, which seems now to 
havo boon maiuly cyeadaceons and coniferous, audio have presented 
agroat contrast to the lycopodiawous vegetation of Paleozoic tunes 
Tlio occurrence of land-plants disporscdly throughout the English 
Lias shows also that the strata, though dually marine, were deposited 
withm such short distanco from shore, as to receive from time to 
tune leaves, seeds, fruits, twigs, and stums from tho laud. Further 
evidence m tho sanio direction is supplied by tho numerous insect 
remains, which have been obtained principally from tlio Lower Lias 
These were, no doubt, blown oif tho land and fell into shallow water, 
where they woio preserved in the silt on tlio bottom The Mur op- 
tcra are numerous, aud include several species of Lihcllula. The 
coleopterous forms compnso a number of booties. Tlioio were like- 
wise representatives of tho orthopterous, hemipterous, and dipterous 
orders. These relics of insect-life are so abundant in some of the 
calcareous bands that tho lattoi axo known as insect-beds With 
them are associated remains of terrestrial plants, cyprids, and 
mollusks, sometimes marine, sometimes apparently brackish-water, 
Tho mauno life of the period has boon abundantly preserved, so far 
at least as regards tlio comparatively shallow and juxta-httornl 
waters m which the Liassic strata were accumulated. Corals, though 
on tho wliolo scarce, abound on somo horizons ( Isadrcca , MoutMmltia , 
Scptastrm ;, &e.). Tho crinoids were represented by thick growths 
of Pxtranrmus and Pcntacnnus. There were several kinds of star- 
fishes, and also of sea-urcluns ( Cularis , Diadem a, Acrosalema ) — 
all gonorically distinct from those of tho Palieozoie periods. The 
contrast between the Liassic crustncea and those of tho older 
systems, as Phillips has pointed out, is very decided, the ancient 
trilohites having entirely disappeared, and having been succeeded by 
tribes of long-tailed ton-footed lobsters and prawns. There is a 
similar striking difference between the mollusks of tho Lins and those 
of tho Palieozoie rocks, bearing witness to tho great biological 
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changes which had taken, place m the long intei val. The braehiopods 
aie chiefly species of IUiynchoncllci and Tcrebi atula — genera which, 
though occuiung m Palieozoic locks, play theie a compaiatircly 
subordinate pait They include the last Spin fa i and Leptccncc 
Of the lamellibianchs, a few of the most charactenstic geneia aie 
Gnjpluca , Lima, Pccteii, Moaotis, Cardima, Hippopodium, My antes, 
and Pholaclomya Gasteropods, though usually laie m such muddy 
stiata as the gieatei pait of the Lias, occasionally occur, but most 
frequently m the calcareous zones Altogethei 89 species aie 
at piesent known, the chief genera being Plcuroto mcma, Turbo, 
Eueyclus, Ouithium, and Chemmt-ia The cephalopods, however, 
are the most abundant and chaiaeteristie shells of the Lias, the 
family of the ammonites numbers m Yorkshire at least 113 species 
As already stated, some species are so distinctive of special horizons 
that the whole of the Lias has been subdivided into zones, each 
denoted by the name of its chaiactenstie ammonite In ascending 
order, these zones are named as follows — In the Lower Lias, — 1st, 
Ammonites planorbis , 2d, A angulatus , 3d, A Bucklanch , 4th, 
A tuberculatus , 5th, A olliisus , 6th, A oxynotus , 7th, A. vancos- 
tatus In the Middle Lias, — 1st, A Jamesoni and a/ matus , 2d, A 
capncoi nus , 3d, A maujantatus , 4th, A spincttus , 5th, A annu- 
latus In the Upper Lias, — 1st, A. serpentinus , 2d, A communis, 
3d, A jurensis The genus Nautilus is also piesent The di- 
bianchiate cephalopods are represented by upwards of 40 species of 
the genus Belcmmtcs Humet ous species of fishes have been obtained 
from the Lias Some of these aie placoids, known only by then teeth 
(Acioclus, Ociatoclus), others only by their spines (Non acanthus), 
and some by both teeth and spines ( Hybodus ) The ganoids are 

frequently found entne, the genera Dapicchus, Pholidophorus, 
JEchmodus, Lcpulotus, Pcichycormus, and Lcptolcpis being among 
the most frequent But undoubtedly the most important palae- 
ontological feature of the Lias is the number and extraordinary 
mtoiest oi its reptilian lemams. These include the extinct older of 
enaliosaurs or sea-lizaids, uniting ehaiaeters which aie not found 
together m any living forms Among these are the genus Ichthyo- 
saurus, a cieature with a fish-like body, two pairs of stiong swim- 
ming paddles, and probably a veitical tail-fin The head, joined to 
the body without any distinct neck, was furnished with two large 
eyes, having a ring of bony plates round the eyeball, and with teeth 
that had no distinct sockets Some of the skeletons of this creatuie 
exceed 24 feet m length Contemporaneous with it was the 
Plesiosaurus, distinguished by its long neck, the largei size of its 
paddles, the smaller size of its head, and the inseition of its teeth 
m special sockets, as m the higher saunans. These creatures seem 
to have haunted the shallow seas of the Liassic time There were 
also huge winged bat-lilco i eptiles ( Dimoi phodon ), with Luge heads, 
having teeth in distinct .sockets, eyes like the Ichthyosaui us, 
and one fingei of each fore foot piolonged to a gieat length, for the 
purpose of supporting a membrane foi flight The bones, like those 
of birds, were hollow and air-filled Gigantic demosaurs weie like- 
wise among the inhabitants of Britain during Liassic time These 
were true reptiles, yet with peculiarities of structure, particulaily 
m the hinder part of the skeleton, linking them with birds like the 
ostrich To this oidei belongs the Merjalosaunis from the Lias of 
Lyme Regis Lastly, the true crocodiles had representatives m the 
Liassic waters and shores, m the genera Teleosaurus and Stenco- 
saurus. 

The Lower or Bath Oolites lie conformably upon 
the top of the Lias, with which they are connected by a 
general similarity of organic remains. Out of the 312 
known species in the Upper Lias, about 39 or 40 pass up 
into the overlying formation. The lowest of the three 
subdivisions of the English Oolites consists in the south- 
west and centre of England of shelly marine limestones, 
with clays and sandstones , but, as these strata are traced 
northwards into Northampton, Kutland, and Lincolnshire, 
they pass into a series of strata indicative of deposit in 
the estuary of some river descending from the north, for, 
instead of the abundant cephalopods oi the truly marine and 
typical series, we meet with fresh-water genera such as 
Cyrena and Unio, with marine forms such as Ostrea and 
Modiola, thin seams of lignite, and remains of terrestrial 
plants. These indications of the proximity of land become 
still more marked in Yorkshire, where the strata (800 feet 
thick) consist chiefly of sandstones, shales with seams of 
ironstone and coal, and occasional horizons containing 
marine shells. It is deserving of notice that the Cornbrash, 
which forms the top of the Lower Oolite in the typical 
Gloucestershire district, occurs likewise in the same position 
in Yorkshire. Though rarely more than 8 feet thick, it 
runs across the country from Devonshire to Yorkshire. 
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Thus a distinctly defined series of beds of an estuarine 
character, exactly representative of the marine formations 
of the south-west, shows us that at the close of the Lower 
Oolitic period the estuary of the northern tract was sub- 
merged, and a continuous sea-floor stretched across the 
j whole of the south-east of England. 

' Thanks to the deposits of the Yoikslnre estuarine series our 
knowledge of the Oolitic is much more ample than of the Liassic 
flora With the exception of a few littoial fueoids all the plants 
aie of terrestnal forms They comprise about 60 species of feins, 
among vhmh the geneia Pecopteris, Sphcnoptcns, Phleboptcns, and 
Tccmoptens are characteristic Next in abundance come the 
cycads, of which more than 20 species aie known, belonging to The 
genera Otozamites, Zamitcs, Ptciophyllum, and Cycadites. Con- 
lfeious remains aie not infrequent m the form of stems oi frag- 
ments of wood, as well as m occasional twigs with attached 
leaves, the geneia Ai a ucaiites, Bi achyphyllam, Thuytcs, Peace, 
JFcilihia, Ciyptomcntrs, and Taxites have been recognized The 
Infenoi Oolite piesents a toleiably copious suite of invertebrate 
lemams, which lesemble genencally those of the Lias. The 
predominance of Rhynchonella and Taebratula over the rest of 
the braehiopods becomes still moie marked Goyphcm, Lima, 
Pccten , Cat chum, My antes, Myttlus, Pliolaclomya, Ti igonia are 
frequent shells, while ammonites and belemmtes also occm, though 
j much moie sparingly than m the Lias below, and m some of the 
latei subdivisions oftho Oolitic senes The Fullei’s Earth, though 
[ well-marked m the Bath district, where it is about 200 feet thick, 
(lies out m Oxfordshire, and contains only a few distinctive fossils, 
most of its foims being also found in. the Inferior Oolite 

The Great or Bath Oolite consists, in Gloucestershire and 
Oxfordshire, of three groups of strata. At the base comes 
a series of thin-bedded limestones with sands, known as the 
Stonesfield Slate , m the centre lies a mass of shelly and 
yellow or cream-coloured often Oolitic limestones, with 
partings of marl or clay — the Great Oolite, while at the 
top lies a set of clays and shelly limestones, including the 
Bradford Clay, Forest Marble, and Cornbrash The Stones- 
field Slate, the lowest of these three zones, is a local but ex- 
ceedingly important subdivision, which has furnished a 
large number of reptilian and some mammalian remains It 
must have been deposited m shallow water close to thickly 
wooded shoies. 

About a dozen species of ferns have been found in the Stonesfield 
Slate, the geneia Pecoptcns, Sphcnoptens, and Tccmoptens being still 
the prevalent forms The cycads are chiefly species of Palceosamia, 
the conifers of Thuytcs With these drifted fragments of a tenes- 
tnal vegetation theie oceui lemams of beetles, dragon-flies, and 
other insects which had been blown or washed off the land The 
waters were tenanted by a few braehiopods ( Rhynchonella and 
Tcrebi atula), by lamellibranchs ( Gevmllia , Lima , Ostrea, Pecten, 
Astaite , Modiola, Tngoma, &c.), by gasteropods (Natica, Nenta , 
Patella, Trochus, &c ), by a few ammonites and belemmtes, and by 
placoid and ganoid fishes, of which about 50 species are known 
The reptiles comprise representatives of turtles, with peculiar species 
of Ichthyosaurus and Plesiosaurus The genus Teleosaurus, which 
occuis in the Yorkshire Lias, is among the organisms of the Stones- 
field Slate. It was a true carnivorous crocodile, measuring about 
18 feet in length, and is judged by Phillips to have been m the 
habit of venturing more freely to sea than the gavial of the Ganges 
and the crocodile of the Nile. The huge demosaur Megalosaurus 
frequented the shores of the Stonesfield lagoons, walking probably 
on its massive hind legs, and feeding -on the mollusks, fishes, and 
perhaps the small mammals of the distuct It is estimated to have 
had a length of 25 feet, and to have weighed 2 or 3 tons The 
flying reptiles were likewise represented by the PJiamphorynclms , — 
a harpy-like creatuie which was able to fly, to shuffle on land, or 
perch on rocks, perhaps even to dive in search of Its prey But the 
most important organic remains of the Stonesfield Slate are un- 
doubtedly its mammalia, of which three genera Amphithenum, 
Phascolothcnum, and Stereognatlms have been determined Only 
portions of lower jaws have yet been found, pointing doubtless to the 
fact that, as the animals were drifted from land, the lowei jaws, un- 
protected by outer skm, were separated m decomposition from the 
rest of the body These interesting relics were the first traces of 
mammalian life found m strata of such high antiqmty. They are 
regarded as having belonged to small marsupial animals, to which 
living analogues exist m Australia In the Great Oolite the re- 
mains of a gigantic saurian Ccteosaurus have been found Accord- 
ing to Phillips it was piobably, when standing, not less than 10 
feet m height and 50 feet in length, a marsh-loving or river-side 
animal, living on the ferns, cycads, and conifers among which it 
dwelt. 
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In the Middle or Oxford Oolites, the Oxfoid play, so 
called from the name of the county through which it passes 
m its course from the coast of Dorsetshire to that of York- 
shire, consists mainly o f layers of stiff blue and brown clay 
In its lower portion lies a marked zone of calcareous abund- 
antly fossihferous sandstone, known, from a place m Wilt- 
shire, as the Kelaways Rock, which, after dying out in the 
midland counties, reappears on the Yorkshire coast. This 
zone contains about 150 species of fossils, of which neaily 
a half are found in lower paits of the Jurassic senes, and 
about the same number pass upward into higher zones. 

Among its characteristic foims is Anun ionites Cullovicnsis The 
Oxford clay, fioni the natuie of its matenal and the conditions of 
its deposit, is deficient in some foims of life which weio no doubt 
abundant m neighbouring areas of clearer watei Thus theie aie 
hardly any corals, few eehmoderms, polyzoa, or biaehiopods Some 
lamellibranehs are abundant, particularly Gryplum and Ostrca 
(both forming sometimes wide oyster-beds), Lima, Avtcula, Pecten, 
Astarte, Tngonm — the whole having a gieat similanty to the 
assemblages in the Lower Oolite foimations. The gasteropods are 
not so numerous as mtlie calcareous beds below, but belong mostly 
to the same geneia The ammonites are numeious, — A. Duncani, 
A Jason, A Lamharh, and A oculatus being characteristic Of 
the belemmtes, which also are frequent, B hastatus is found all the 
way from Dorsetshire to Yoikshire Spmes and teeth of placonl 
fishes and entile specimens of Lepidotus aie occasionally to be met 
with. The reptiles, besides Ichthyosaurus, Megalosaurus, Plesio- 
saurus (4 species), Steneosaurus, and Bhamphorhynchits, compuso 
also Pleiosaurus — a manne saunan with laige head, shoit neck, 
paddles similai to those of Plesiosaurus, approaching the type ol 
the ichthyosaurians, but even surpassing them in size 

The Coralline Oolite can likewise be tiaced, with local 
modifications and partial interruptions, across England from 
Yorkshire to Dorsetshire. It is named from its beds full of 
masses of coral. It consists of three zones, — a lower calcare- 
ous grit, a central rubbly limestone with corals (the tiue 
“ coral rag ” of William Smith), and an upper calcareous 
grit, which, though feebly represented further south, attains 
importance in Yorkshire lb is frequently entirely made 
up of comminuted shells, urchins, corals, and other marine 
organisms. The corals include the genera Isastrcea , Thcim- 
nastrceci, and Thecosmilici . The urchms belong to Cidaris, 
Hemicidaris , Pigurus , Pigaster, and other genera. There 
are likewise Ammonites , Belemnites , and Nautili. 

The Upper or Portland Oolites bring before us the 
closing epochs of the long Jurassic period in England, with 
the records of some of the physical revolutions which led to 
this change. At their base lies the Kimendge Clay, so named 
from the locality on the coast of Dorsetshire where it is so 
well exhibited, and whence it is traceable continuously, save 
where covered by the Chalk, into Yorkshire. Like the 
Oxford 'Clay below, it is distinguished by its thickness, 
persistence, and peculiar organic remains. 

Mollusca appear in greatly diminished variety ; Gryjjha’a virgula, 
Ostrcea deltoidca, Astarte Martwallcnsis, and Oardnm stmatulum arc 
charactenstic species Tho roptiles arc the most important of tlio 
paleontological contents of this zone. They include remains of 
turtles, 5 species of Ichthyosaurus, 5 of Pleiosaurus, 8 of Plesio- 
saurus, Qeteosaurus, Megalosaurus, and tho erocodilians Steneo- 
saurus, Teleosaurus, and Goniopholis. 

The Portland beds are so named from the isle of Portland, 
where they directly succeed the Kimeridge Clay. A feeble 
representative of them is believed to overlie that clay on 
the Yorkshire coast, but it is in the southern counties that 
they attain their chief development. They consist, at Port- 
land, of a lower sandy set of beds about 150 feet thick, and 
of an upper calcareous zone (containing the well-known lime- 
stone so largely used for building purposes under tho name 
of Portland stone) about 70 feet thick. 

The fossils, which very commonly occur as mere empty casts, in- 
clude as chaiacfceristic species Isastrcea dblonga , Gardium dtssimile, 
Trigonia gibbosa, and Terebra Portlandioa There occur also remains 
ol some of the great Oolitic sauriam 

The Purbeck beds, so named from the Islo of Purbeclc, 
where they are best developed, are usually connected with 
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the foiegoing formations as the highest zone of the Jurassic 
series of England. But they aie certainly separated from 
the rest of that series by many peculiarities, which show 
that they were accumulated at a time when the physical 
geogiaphy and the animal and vegetable life of the region 
were undergoing a remarkable change. 

They have been anauged m three groups The lowest consists of 
fiesh-water limestones and clays, with layers of ancient soil contain- 
ing stumps of the trees which grew m them The middle gioup 
comprises about 130 feet of stiata with maune fossils, while the 
highest division shows a letum of fiesli-water conditions Among 
the indications of the presence of the seals an oyster bed ( Ostrca dis- 
torted) 12 feet thick, with Pcctcn, Modiolct, Avicula, Tliraaa, See. 
The fresh-watei hands contain still living genera of lacustrine and 
fluviatile shells — Paludma, Limncca, Planorbis, Physa, Valvata, 
Unio, and Cydas Numerous fishes, both placoid and ganoid, 
haunted these Pmbeck waters. Many insects, blown off fiom the 
adjacent land, sank and were emtombed and pieserved m the cal- 
careous mud Those include coleopterous, oithopteious, hemipter- 
ous, ueuiopteious, and dipterous ionns Remains of scveial reptiles, 
chiefly elieloman, but including the Jurassic crocodile Goniopholis, 
have also been discovered But the most remarkable organic io- 
mains of the Puibeck beds are those of 3 0 genera and 25 species 
of maisupial mammals, fiom the size of a mole to that of a pole- 
cat They aie believed to have been mostly insectivoious One 
of them ( Tnconodon major) is regarded by Owen as carnivorous, and 
probably about the size of the existing Dasyutus maugei of 
Australia. These mammalian lemams occur, almost wholly as Ion er 
jaws, in a stratum about 5 inches thick lying near the base of tho 
Middle Pmbeck group 

Continental Europe — Jurassic rocks cover a vast area 
in central Europe. They rise from under the Cretaceous 
foimations m tbe north-east of France, whence they range 
southwards down the valleys of the Saone and Rhone to 
the Mediteiranean. They appear as a broken border round 
the old cry&tallino nucleus of Auvergne. Eastwards they 
range through the Jura Mountains lip to tho high giounds 
of Bohemia They appear in tlie outer chains of the Alps 
on both sides, and on the south they use along the centre 
of the Apennines, and here and there over the Spanish 
peninsula. Covered by more recent formations they under- 
lie the great plain of northern Germany, whence they range 
eastwards and occupy large tracts in central and eastern 
Russia. According to Neumayr, three distinct geographical 
regions of deposit can be made out among the J urassic rocks 
of Europe. (1.) The Mediterranean province, embracing 
the Pyrenees, Alps, and Carpathians, with all the tracts 
lying to tho south. One of the biological chaiacters of this 
area was the groat abundance of ammonites belonging to 
the groups of Ileterophylli ( Phylloceras ) and Fimbriati 
( Lytoceras) (2.) The central European province, comprising 
the tracts lying to tlio north of tho Alpine ridge, and marked 
by the comparative rarity of tho ammonites just mentioned, 
which are replaced by others of the groups Inflati (Aspiclo- 
cents ) and Oppdlia , and by abundant reefs and masses of 
coral. (3.) The boreal or Russian province, comprising tbe 
middle and north of Russia, Spitsbergen, and Greenland. 
The life in this area was much less varied Ilian in the others, 
showing that in Jurassic times there was a perceptible dim- 
inution of temperature towards tho north. Tho ammonites 
of the more southern tracts hero disappoar, together with 
the corals. 

In France tlio following arrangement has been made of 
the Jurassic rocks, tho subdivisions nearly corresponding to 
those first proposed in England : — 

(Purhock beds not recognized.) 

Ten am Porlltindim (Oaleairo taelietd do Boulogne). 

,, Knnmdgion (Argile do Ilonilour). 

,, Corallion (Oaleairo Coralhen). 

,, Oxfordion (Oolitho do Tronvillo). 

,, Cnllovien (Ai'giles do Dives ^Kelaways Rock). 

,, Bathomen (Oolitho de Caen — Comb mall, Terre u foulon). 

,, Bajocien on Oolitho In Impure (Oolitho do Bayeux). 

,, Toareion (Marues Linsiques superieure -=> Upper Lias). 

, , Lumen (Marries et calciums i\ Belemnites «=• Middle Lias). 

, , Siinhuurien (Culcairo i\ Grvnlieos = Lower Lias). 
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In north-western Germany the subjoined classification 
has been adopted. 

ea f Purbeck group (Seipulit, Munder Meigel, and Eimbeck- 
o 3 | hauser Plattenkalk) 

& ^ & j Kimendge group (Upper, with Ammonites gigas and Bxo- 
j gyravngula, Lowei or Nenneen-Schichten) 

- 1 -p oup (Uppei, with Giclans floi igcmina . Lower, 
hyphcea clilatata) 

Clays with Ammonites oi natns 
Shales with Amm macroccpihalus 
Cornbiash with Avicula cchmata, Amm posterns 
Shales with Ostrea Knoru, Amm fen ugineus 
Zone oi Amm Paihnsoni 
Coronaten-Sclnchten, clays w ith Bclemnites gigaa- 
teus, Amm E umphrcsian us, Amm. Braiken- 
ndgi. 

Shales with Inocei amns polyplocus, Amm. Mar- 
chisonce 

Clays and limestones with Amm opdliaus 
Grey marls with Ammonites j in ensis. 

Bituminous shales ( Posid omen-schiefer) with 
Amm lythensis, A communis, A bifrons, 
Posidonici Bronni 
' Clays with Amm amalthea 
Mails and limestones with Amm eapvicornus 
Daik clays and fenugmoiis marls with Amm 
. brevispina 

Clays with Amm planicosta. 

Blue grey clays with Amm BucJclandi (Anecen- 
sclnchten) 

Dark clays with Amm angulatus 
Dark clays and sandy layers with Amm. planorbis 
. ( psilonotus ) 

North America. — So far as yet known rocks of Jurassic 
age play but a very subordinate part in North Amerctan 
geology. Perhaps some of the red strata of the Trias belong 
to this division, for it is difficult, owing to paucity of fossil 
evidence, to draw a satisfactory line between the two 
systems. Strata containing fossils believed to represent 
those of the European Jurassic series have been met with 
in recent years during the explorations in the western 
domains of the United States. They occur among some of 
the eastern ranges of the Rocky Mountains, as well as on 
the western side of the watershed. They have been recog- 
nized also far to the north beyond the great region of Azoic 
aud Palaeozoic rocks in the arctic portion of the continent. 
They consist of limestones and marls, which appear seldom 
to exceed a few hundred feet in thickness. The fossils 
include species of Pentcicrmus, Monotis , Trigonia, Lima , 
Ammonites , and Belemnites. 

Cretaceous. 

The next great series of geological formations is termed 
the Cretaceous system, from the fact that m England and 
western Europe one of its most important members is a 
thick band of white chalk ( creta ), 

Britain. — The Purbeck beds bring before us evidence 
of a great change in the geography of England towards the 
close of the Jurassic period. They show how the floor of 
the sea in which the thick and varied formations of that 
period were deposited came to be gradually elevated, and 
how into pools of fresh and brackish water the leaves, 
insects, and small marsupials of the adjacent land were 
washed down. 

These evidences of terrestrial conditions are followed in 
the same region by a vast delta-formation, that of the Weald, 
which accumulated over the south of England, while the 
older parts of the Cretaceous system were being deposited 
in the north. Hence there are two types of that system, 
one where the strata are fluviatile or estuarine, termed the 
Wealden type, the other where they are marine, known as 
the Neocomian type. Arranged in descending order the 
following are the subdivisions of the English Cretaceous 
rocks: — 
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Upper 


Middle 

Lower 

Upper 
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( Upper Chalk with flints J 


Chalk 

J Lower Chalk without flints ! 
j Chalk Mail (Giey Chalk) f 

600 to 1200 ft 

Upper 

Gieen- 

l Chlontic Mail , J 



| Greem&li-giey sandstones and sands 

40 „ 

150 „ 

sand 



Gault . 

j Stiff blue clay with caleaieous and 
( pyntous nodules 

100 „ 

150 „ 


Fluviatile Type 

If 


£ 


3 


Weald Clay, 1000 
ft 

Hastings beds 
consisting of — 
TunbndgeWells 
Sand (140-380 
ft), 

Wadhuist Clay 
(120-180 ft) , 
Ashdown. Sand 
l (400 or 500 ft). 


Marine Type 

Folk&tone beds . J u , f 70 to 100 ft. 
Sandgate beds [ ® §13 J 75 ,, 100 ,, 

■ Hythe beds f & 2 S 1 80 ,, 300 ,, 

Atherfield clay . J ^ 23 L 20 ,, 60,, 
_ Upper part of Speeton Clay 150 ,, 
Punfiela beds, Tealby beds, 

• and middle part of Speeton 
I Clay . . 150 „ 


I 


Lower part of Speeton Clay 


200 „ 


Lower Cretaceous or Neocomian — The fluviatile develop- 
ment of this series m the south of England consists of a 
great depth of sands and clays known generally as the 
Wealden series, from the Weald of Sussex and Kent, where 
they are best displayed. 

They precisely resemble the deposits of a delta, and this is borne 
out by their organic remains, which consist partly of teriestrial 
plants (Equisetum, Sphenoptens, Alcthoptens, Thuytcs, cyeads, and 
conifers), and fresh- water shells ( Unto, 10 species, Oyrcna, 5 species, 
with Oyclas, Paludma, Melania, kc ), with a few estuarine oi 
maune forms as Ostrea and Mytilus , aud ganoid fishes ( Lepidotus ) 
like the gar of American rivers Among the spoils of the land 
floated down by this liver were the carcases of huge demosauiian 
leptiles ( Iguanodon , Hylceosaurus, Megalosaui us), of the long necked 
plesiosaurs, and of winged pterodaetyles The deltoid foimation in 
which these lemains occui extends in an east and west direction for 
at least 200 miles, and from north to south foi at least 100 Hence 
the delta must have been not less than 20,000 square miles m aiea 
It has been compaiedwith that of the Quorra ; in reality, howevei, 
its extent must have been greater than its pi eseut visible aiea, foi it 
has suffered from denudation, and is to a laige extent concealed undei 
more lecent foimations The river probably descended fiom the 
noith-west, diammg a vast area, of which the existing mountain 
gioups of Bntain aie perhaps merely fiagments. 

The marine type of the Lower Cretaceous rocks is now 
commonly termedNeocomian, from Neufchhtel (Neocomum), 
where it is well developed. In the south of England only 
the upper division appears, overlying conformably the 
Wealden series, and showing the gradual depression of the 
old delta and the advance of the sea. In Yorkshire, how- 
ever, a thick deposit known as the Speeton Clay has been 
ascertained by Mr Judd to pass down into the Jurassic 
system, and to contain a representation of the upper parts of 
the Neocomian of the Continent. 

The lower division of the Speeton Clay contains, among other 
fossils, Ammonites Noricus The central zone is marked by Pcclcn 
emetus, Ancyloceras Duvallii, and Meyena ornata The upper di- 
vision is characterized by Perna Mulleti , Ammonites Beshayesn, 
Pcctenorbiculans It is the fossils of this upper division winch occui 
in the Lowei Greensand of Kent They amount to about 300 species, 
of which only 18 oi 20 per cent, pass up into the Upper Cretaceous 
This marked palaeontological break, taken in connexion with traces 
of unconformability between the Lowei Greensand and the Gault, 
shows that a definite geological bonndaiy-hne can bediawn between 
the low er and upper parts of the Cretaceous system. 

Upper Cretaceous.— kt the base of this series lies the 
Gault — a dark blue stiff clay or marl, sometimes sandy and 
calcareous It overlaps the older parts of the Cretaceous 
series, and in Wiltshire lies on Kimendge Clay. Among 
the characteristics fossils of this division are Cyclocyathus 
Fittoni , Qaryophilia BowerbanTai, Nucula pectinata, Ino- 
ceramus sitlcatus, Natica Gaultina, Rostellaria carinata, 
j Ammonites dentatus, and Ramites attenuatus. In all, about 
200 species of fossils occur, of which about 46 per cent. 

I mss into up into the Upper Greensand. 
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The Gault is overlaid by a group of sands and sandstones 
often of a greenish tint from the presence of glauconite 
grams, Hence the name Upper Greensand which is 
applied to them. These stiata can be traced westwards 
into Devons hir e, and eastwaids to the headlands of Kent, 
but they die out towaids the north Then mineralogical 
characters and variable thickness seem to point to them as 
deposits of the shore of the sea m which the chalk was 
subsequently laid down upon them. 

Among their charactenstic fossils are the sponges Siphoma pyrtr 
foi nns and S. costata , ui dims of the genera Cidans, Echinus and 
Salenia, numeious Pei cbratulos and Mynchoncllce , many laniel- 
libianchs, paiticularly of the geneia Exogyia, Ostica, Gryphcea , 
Lima, Peden, and Tiigoma , and gasteropoda of the genera Naiica, 
Tumtella, and otheis The cephalopoda abound and compnse 
many forms of Ammonites (40 species), Emilies , Smplates, 
Bacuhtes, Nautilus, and Belemmtcs 

Cka Ik . — This conspicuous member of the Cretaeeoussystem 
has at its base a white or pale yellow marl with green grains 
of glauconite, phosphatic nodules, and.iron pyrites (Cbloritic 
Marl), which is succeeded sometimes by a kind of argil- 
laceous chalk (Chalk Marl) forming the base of the true 
Chalk. It can be traced from Flamboiough Head in York- 
shire across the south-eastern counties to the coast of Dorset. 
Throughout this long course its western edge usually rises 
somewhat abruptly from the plains as a long winding 
escarpment, which from a distance often reminds one of an 
old coast line The upper half of the Chalk is generally 
distinguished by the presence of many nodular layeis of 
flint. With, the exception of these enclosmes, however, the 
whole formation is a remarkably pure white pulverulent 
dull limestone, meagre to the touch, and soiling the fingers. 
It is composed mainly of crumbled foraminifera, with the 
mingled debris of urchins, coials, and mollusks It must 
have been accumulated m a sea of some depth and toleiably 
free fiom sediment, like some of the foramimferal ooze of 
the existing sea-bed. There is, however, no evidence that 
the depth of the water at all approached that of the abysses 
in which the present Atlantic globigerina-ooze is being laid 
down. Indeed, the character of the foraminifera, and the 
variety and association of the other organic lenaains, are not 
like those which have been found to obtain now on the 
deep floor of the Atlantic, 

Somewhere about 800 species of fossils an? known from the Eng- 
lish Chalk Occasional rare fragments of terrestrial wood occur, 
perforated by the teredo, and telling of a transport of some dis- 
tance from land. Sponges aie numerous. They have usually 
been sihcified and pieservod m the flint nodules Among 
the moie characteristic geneia are Choanitcs, Chona, Venln- 
cuhtes, Brachiolites, Spongia, and Siphonia Careful prcpaiatiou 
of a fragment of chalk usually brings to light minims, sometimes 
well preserved, of foramin ifei a.( Botal i na ornatci, Onslellana rotulata , 
Globigerina Imlloides). Corals aie represented by about 15 species 
(Pm asnnlia, Qcelosmlia , Garygphylha, &e ) The echini f onn one 
of the most conspicuous features among the Chalk fossils, from 
their individual numbers and their variety of forms. Among the 
more common geneva tlio following may he named — Anunchytcs, 
Echmoaonus ( Galentes ), Oarchadcr , Micr aster, Cyphosonia, Cidaris, 
Pseudodicidema, Discoidea, and Salenia. Amoxig other star-fishes 
the genus Gomasicr occurs in numerous species in the uppei division 
of the Chalk The ermoids were icpresented in. the sea of the pei lod 
by a Gomatitla, one or two Pentacnnites, Marsupites, and Bourgueti- 
crinus Polyzoa, abound m the Uppei Chalk ( Eomccosolm , 2his- 
tulopora, Eolostoma, &c.) The braehiopods appear in the form of 
great numbers of Bhynchandla, Terabratula, and Tercbratuhva , with 
Grama , Theadca, and Kinycna. Among the lamellibranrhs the 
genera Ostrea, Peden, Inoceranvus, and Lima are particularly fre- 
quent. Gasteropoda are comapratively few, Pleuroiomaria pcrspec- 
tim being one of the few forms found both in the lower and upper 
division, of the Chalk. Ceplialopods, however, abound ; character- 
istic species are Belcmnitella plena, B mieronata, Nautilus Dcslong- 
ahampsianus, Ammonites namciclans, A. mrians,A. JRothomagensis, 
Turnhtcs eostatus, Bacuhtes bmtloides , Seaphites eequedis, and 
Ecmitcs armatus Upwards of 80 species of fish have been dis- 
covered. These include chimaerads (Edaphoclon, Ischyodus), shaiks 
(Eybodus, Ptyahodus, Lamia, Otodus), ganoids (Maeropoma, Pye- 
nodus), and teleosteous or bony fishes ( Beryoc , Enchodus, Scmroce - 
phahis), Numerous reptilian remains have been found, more par- 
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tieulaily m a bed about 1 foot thick lying at the base of the Chalk 
of Cambndge, and laigely woiked tor phosphate of lime denved 
from leptihan copiolites and bone-, Among the known forms aie 
seveial chelomans, the gieat demosaui Acanthopholis, seveial 
species of Plesiusaui us, 5 oi 6 species of Ichthyosam us, 10 species 
of Ptei odactylus from the size of a pigeon upwaids, one of 
them having a spiead of wing amounting peihaps to 25 feet, 3 
species of Mosascturus, a crocodilian (Po lyptychodon) , and some 
otheis At Cambndge also the bones of one oi two species of birds 
have been found, piobably belonging to Natatores allied to the living 
gulls 

Continental Europe. — The Cretaceous system in 
many detached areas coveis a large extent of the Continent. 
From the south of England it spreads soutkwaid across the 
north of France up to the base of the ancient central plateau 
of that country Eastwards it ranges beneath the Tertiary 
and post-Tertiary deposits of the great plain, appearing on 
the north side at the southern end of Scandinavia and m 
Denmark, on the south side in Belgium and Hanover, lound 
the flanks of the Harz, in Bohemia and Poland, eastwaids 
into Russia, where it covers many thousand square 
miles up to the southern end of the Ural chain. To the 
south o£ the central axis m France, it underlies the gieat 
basin of the Garonne, flanks the chain of the Pyrenees on 
both sides, spreads out largely over the eastern side of the 
Spanish tahle-land, and reappears on the west side of tlic 
crystalline axis of that region along the coast of Portugal. 
It is seen at intervals along the north and south fronts of 
the Alps, extending down the valley of the Rhone to the 
Mediterianean, ranging along the chain of the Apennines 
into Sicily and the north of Africa, and widening out from 
the eastern shores of the Adriatic through Gieecc, and along 
the northern base of the Balkans to the Black Sea, i ound 
the southern shores of which it ranges m its pi ogress into 
Asia, where it again covers au enormous area 

A senes of locks covonng so vast an extent of sniface must needs 
present many dilicreuces oi type, alike m then lithological charac- 
ters and m tlieir organic contents They bung before ns the leeouls 
of a time when one continuous sea sti etched over all the ecu tie 
with moat of the south of Europe, covered the north of Africa, and 
swept eastwaids to the far east of Asia. There wcic doubtless 
many islands and ndges m this wide expanse of water, wheieby its 
aieas of deposit and biological pioviuoes must havo been mote or 
less sharply defined Sonic of those baraeis can still bo traced, as 
will be immediately pointed out. 

Tlio accompanying table contains tho subdivisions of the 
Cretaceous systom which have been adopted m a few of the nioic 
important areas of Continental Euiopo 

It will bo seen from this table that while thoie is sufficient 
paleontological sunilanty to allow a general pniallchsm to he 
drawn among tho Cietaceous rocks ot western Emope, them arc 
yet stiongly marked differences pointing to veiy distinct conditions 
of life, and probably, m many cases, to disconnected areas oi 
deposit Nowhere can these contiiisls bo moie strikingly seen 
than m crossing from tho Cictaeeons basin of the Lone to that of 
the Garoune In the north of France the Upper Cietaceous beds 
are piecisely like those of England, the soft white Chalk framing 
a conspicuous feature in both conn tries , hut, on I he south Hide ol 
the gieat avis of crystalline locks, tho soft chalk is leplaced by 
hard limestones There is a prevalence of calcareous matter, often 
sparry, throughout the whole series of fonn.itions, with oompam- 
tivelyfew sandy oi clayey beds Tins mass of limestone attains 
its greatest development in tho southern pait of the department of 
the Dordogne, wluno it is said to bo about 800 feet thick. But the 
lithological differences are not gicater than those of the fossils. In 
the noithof France, Belgium, and England, the, singular molluscan 
family of the EippimUdtv or Jludistcs appears only occasionally 
and sporadically m tlio Cietaceous rocks, as if n stray individual 
had from lime io time found its way into the region, 'hut without 
being able to establish a colony tliero. In tho south of Franco, 
however, the hippuntes occur in prodigious quantity. They often 
mainly compose tho limestones, lienee called hippurite limestones 
(Rudislen-Iuillce). They attained a great size, and seem to have 
grown on immense banks like our modern oyster. They appear 
m successive species on the different stages of the Cretaceous 
system, and can be used for marking paleontological hoi mens, as 
the ceplialopods are olsewhoro. But while these lamellibianehs 
played so important a part throughout the Cretaceous period m the 
south of France, tho numerous ammonites and helomuites, so 
characteristic of the Chalk m England, wero absent from that 
region. This very distinctive type of hippurite limestono has so 
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much, wider an extension than the English type of the Cretaceous 
system that it should he legal ded as leally the normal develop- 
ment It langes through the Alps into Dalmatia, and round the 
gieat Meditenanean basin fai into Asia Gumhel has proposed to 
gioup the European Cietaceous locks into thiee gieat legions — 
(1) the noithun piovince, 01 aiea of white chalk with Belemmtella, 


Table showing the Subdivisions of the Cietaceous System in the 
West of Em ope 



England 

Noithem 

Fiance 

Noi tli- West German} 
and Denmaik 

Southern 

Fiance. 




Damen, Ciaie 
supdneiue et 
calcane piso- 
litique(p 360) 
Ciaie blanche 
C Belemmtella 
mucronata) 
Ciaie ( Belem - 
mtella quad- 
i atas ) 

Ciaie ( Mici as - 
tei cor-an- 

gumum) 

Faxoe chalk 

Maestncht chalk 
(p 360) 


Senonian 

Uppei Chalk with 
flints 

Oberquadei sandstem 
( Belemmtella mu- 
cionata, &e) 

Calcaires a 

indistes (Ra- 
diolites) 


Lover Chalk without 
flints 

Obei quadei sandstem 
(Miu aster cor-an- 
guinum) 


Tm Oman 

Chalk Mail 

Chloutic Mail 

Ciaie mai- 

neuse 

Ciaie g.auco- 
meuse 

Mittelquadei Mittel- 
planei (Inoceiamus 
Cuviei i and 1 labi 
atus ) 

Calcaires a 

Hippurites 

num , et h Ra- 
diolites cornu- 
pastoi is 
Calcanes mai- 
neui. ( Inocera- 
mus labiatus) 

Cenomanian 

Uppei Gicensand 

Cries ieit supe- 
neui 

Unteiquader, Untei- 
planei ( Ammonites 
Rotomagensis, A 
vai tans ) 

Calcanes h 

Oapt olma tm- 
angulai is, et 
h Ammonites 
Rotomagensis 

Gault 

Gault. 

Albien, aigile 
maineuse ou 
sableuse, 

Aptien, aigiles 
Ji plicatules 

Uigonien 

Flammenmei gel (2m- 
cula giyphceoides) 
Clay (Belemmies mini- 
mus). 

Mails, &c. Ammon- 
ites tardefui calus, 
Belemmies Etcaldi) 
Clays ( Belemmtes 

Bi unsvicensts ) 
Ancylocei as beds 

Albien, sables 
et gibs veits 
ou feirugi- 
neux a Tui ri- 
hies 

Aptien ( O i bi- 
tuhna lenticu- 
laris) 

Calcane h 

! capiotines 

45 

W 

i 

1 

Lowei Gicensand 

Aigiles ostie- 
ennes { Eio - 
ay> a subpli 
cat a, Ostiea 
leijmeni) 

Hils clay (Hilsthon) 
with Ammonites 

JS T o> t cus, <fcc 

Neocomien 
supdiiem 
( Toxoceras 
complanatus ), 
calcaire h 

Spatangus 

Weald 

Clay and 

Hastings 

Sand 

Punfleld 

andTealbj 

beds and 

middle 

pait of 

Speeton 

Clay 

Calcanes neo- 
conuens et 
mainesbleues 
( Toxastercom - 
planatus). 

Hils con- 
glomerate 
iToxoieras 
complana- 
tus, Rhyn - 
chonella 
dtp) essa) 

Weald 
clay {Me- 
lania, Cy- 
tena) 

Nbocomien 
mo)en, cal- 
cane h Apty- 
chus 

1 

Deister- 
sandstem 
with coal 
seams 

Ndocomien m- 
fdneui ( Toxo- 
ceras Cam- 
pechei). 



Low ei pait 
of Speeton 
Clay 

Sable blane et 
fcuugineux, 



compiising England, noithern France, Belgium, Demnaik, "West- 
phalia ; (2) the Heieyman province, or area of Exogyia columba, 
embracing Bohemia, Moravia, Saxony, Silesia, and cential Bavaxia , 
and (3) the southern province, or aiea of luppmites, including the 
legions south of the crystalline axis of Fiance, the Alps, and 
southern Europe. 

The Wealden beds, with the Hastings Sands and Weald Clay, 
are found m north-west Germany They contain abundant lemams 
of terrestrial vegetation, which is sometimes aggregated into thm 
seams of black glancing coal, occasionally even as much as 6J feet 
thick The manne or typical Neocomran series attains a great 
development among the eastern Alps, where it consists mainly of 
massive white and grey limestones, divided into zones accordmg to 
their characteristic fossils Some geologists place in it a part of 
the massive Vienna sandstone (Wiener Sandstem) which enters so 
largely into the structure of the outer Alps The massive arena- 
ceous foimation formerly massed together under the general name 
of Quader-sandstem, but now found to he the equivalent of the 
calcareous bands of other regions, and capable of subdivision into 
the chief normal groups, forms a conspicuous feature in Saxony 
and Bohemia, as m the great gorge of the Elbe and the picturesque 
crags and pinnacles of Saxon Switzerland. From the Upper Creta- 
ceous beds, m the neighbourhood of Aix-la-Ohapelle, consisting of 
white sands and laminated clays 400 feet thick, a large number of 
terrestrial plants have been obtained. The number of species is 
estimated at more than 400 Of these 70 or 80 are cryptogams, 
chiefly ferns ( Gleichenia , Lygodum , AspUmum, &c.), there aie 


numeious conifers (some akm to Sequoia), and three or foui kinds 
of screw-pme ( Paadcmus ) This floia has a much more modern 
aspect than any othei yet found in Secondary formations But its 
most important featuie is the oecunence of numerous true exogenous 
plants— the earliest yet found m Euiope The prevalent foims aie 
Proteaecte, many of them being refeired to genera still living m 
Australia or at the Cape of Good Hope There occur also species 
ot oak, hog-myrtle, &c. These mteiestmg fiagments seive to indi- 
cate the modern character of the flora of Europe towaids the close 
of the Cietaceous penod, and to show that the climate, doubtless 
gieatly warmer than that which now pievails, nourished a vegeta- 
tion like that of some paits of Austialia oi the Cape Furthei 
information has been afloided legardmg the extension of this flora 
by the discovery m North Gieenland of a lemarkable series of fossil 
plants From ceitam Lower Cretaceous beds of that Arctic region, 
Heer has descubed 30 species of ferns, 9 cycads, and 17 conifers ; 
while, from the Upper Cietaceous rocks of Noursoak, he enumeiates 
species of poplar, hg, sassafias, crednena, and magnolia. 

North America. — The recent surveys of the western 
territories of the United States have greatly increased our 
knowledge of the Cretaceous system on the American con- 
tinent, where it is now known to cover a vast expanse of 
surface, and to reach a thickness of sometimes 10,000 feet. 
Sparingly developed in the eastern States, from New Jersey 
into South Carolina, it spreads out over a wide area in the 
south, sti etching round the end of the long Palaeozoic ndge 
from Georgia through Alabama and Tennessee to the Ohio ; 
and reappearing from under the Tertiary formations on the 
west side of the Mississippi over a large space m Texas and 
the south-west. Its maximum development is reached m 
the western States and Territories of the Rocky Mountain 
region — Wyoming, Utah, and Colorado. Cretaceous rocks 
have likewise been detected in Arctic America near the 
mouth of the Mackenzie River. 

Much controversy has been carried on among American 
geologists regarding the upper limit of the Cretaceous 
system, some maintaining, from the character of the plants 
and of the shells, that the great plant-bearing senes termed 
the Lignitic is of Tertiaiy age, othei s insisting, from the 
occurrence of true Cretaceous shells in and above the 
Lignitic series, that it must belong to the Cretaceous system. 
In the Upper Missouri region Hayden and Meek established 
the following subdivisions : — 


5. Fox Hills group — Sandstones and sandy clays (Belem- 
nitella, Nautilus, Ammonites, Baculitcs , Mosasaw ns, 

&e.) . , . 500 ft. 

4. Fort Pieire group. — Plastic clays (Ammonites, Scaphites, 

Inoceramus, &c ) . 700 ,, 

3. Niobrara group. — Calcareous marl (Ostrea congesta, 

Inoceramus problematicus, flsli lemains), . . . . 200 ,, 

2. Foit Benton group — Clays and limestones ( Scaphites , 

Ammonites, Pholadomya, &c.) .... 800 ,, 

1, Dakotah group. — Sandstones, clays, and seams of lig- 
nite, with vast numbers of dicotyledonous leaves , a 
few manne shells. This is the great repository of 
the Cretaceous flora 400 ,, 


Ameiican Cietaceous fossils include the earliest dicotyledonous 
plants yet found on this continent, upwards of 100 species having 
been found, of which one-lialf vveie allied to living American foims 
Among them are species of oak, willow, poplar, beech, maple, 
hickory, fig, tulip-tiee, sassafras, sequoia, American palm (Sabal), 
and cycads The more characteristic mollusca are species of Teic- 
bratula, Ostiea, Gryphcea, Inoceramus, Hippuriies, JRadiolites, 
Ammonites, Scaphites, Hamites, Baculites, Belemmies, Ancyloceras, 
and Turnlites Of the fishes of the Cretaceous seas 97 species are 
known, comprising large predaceous representatives of modern or 
osseous types like the salmon and saury, though cestracionts and 
ganoids still flouiished But tlie most lemaikable feature m the 
American Cietaceous fauna, as at present known, is the gieat 
number, variety, and size of the reptiles. According to the enume- 
ration of Cope, who includes, however, in his list the Lignitic group 
here placed among the Tertiary formations, there are known at 
present 18 species of demosaurs, 4 pterosaurs, 14 crocodilians, 13 
sauropterygians or sea-saunans, 48 testudmates (turtles, &c.), and 
50 pythonomorphs or sea-serpents One of the most extraordinary 
of these reptilian forms was the Elcrnnosmrus — a huge snake-like 
form 40 feet long, with slim arrow-shaped head on a swan-likeneck 
using 20 feet out of the water. This formidable sea-monster “ pro- 
| bably often swam many feet below the surface, raising the head, to 
I the distant air for a breath, then withdrawing it and exploring the 
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depths 40 feet below without altering the position of its body It 
must have wandered far fiom land, and that many kinds of hslies 
formed its food is shown by the teeth and scales found m the 
position of its stomach” (Cope) But the leal nileis ot the 
American Cretaceous waters weie the pythonoraoiphie saunans or 
sea-serpents Some of them attained a length of 75 feet oi moie 
They possessed a lemaikable elongation of form, paiticulailym the 
tail , their heads ueie laige, flat, and come, with eyes directed 
partly upwards They swam by means of two pairs of paddles, like 
the flippers of the whale, and the eel-like stiokes of their flattened 
tail. Like snakes they had forn lows of formidable teeth on the 
zoof of the mouth, winch served as weapons foi seizing then prey 
But the most remaikable feature in these eieatuies was the unique 
arrangement for permitting them to swallow their prey entire, m the 
manner of snakes Each half of the lower jaw was aiticulated at a 
point neaily midway between the ear and the chin, so as greatly to 
widen the space between the jaws, and the throat must, conse- 
quently, have been loose and baggy like a pelican’s Nine species 
of birds have been obtained fiom the Ameucan Cretaceous rocks. 
Thiee of these belonged to the order of Natatores or swimmers, 
which includes oui modern gulls, ducks, and geese ; four were Gi alien 
oi waders , while two belonged to a long extinct older, and united 
certain lelithyie and reptilian eliaiaeters with those of buds (See 
Cope, Report of U.S. Geol Swv of Territories, vol. u , 1875 , 
Maish, American Journ. Science, 3d ser , l. to iv ; Leidy, Smith- 
sonian Contributions , 1865, No. 192 , Lesqueieux, Cretaceous Flout, 
Repot t of U.S. Geol Surv. of To ntones, vol vi ) 


IY. TERTIARY OR CAINOZOIC 

The close of the Secondary periods was marked m the west 
of Europe by great geographical changes, during winch the 
floor of the Cretaceous sea was raised partly into land and 
partly into shallow marine and estuarine waters. These 
events must have occupied a vast period of time, so that, when 
sedimentation once more began in the legion, the organic 
remains of the Secondary ages had (save in a few low forms 
of life) entirely disappeaiecl and given place to others of a 
distinctly more modem type. In England, the interval 
between the Cretaceous and the next geological period 
represented there by sedimentary formations is marked by 
the abrupt line which separates the top of the Chalk from 
all later accumulations, and by the evidence that the Chalk 
seems to have been in some places extensively denuded 
before even the oldest of what are called the Tertiary beds 
were deposited upon its surface. There is evidently here 
a considerable gap in the geological record. We have no 
data for ascertaining what was the general march of events 
hi the south of England between the eras chronicled respect- 
ively by the Upper Chalk and the overlying Thanet beds. 

ITere and there on the Continent a few scraps of evidence 
are obtainable which help to fill up this gap Thus, on the 
banks of the Meuse at Maestiicht, a series of shelly and 
polyzoan limestones with a conglomeratic base (Systems 
Maeslnchtien of Dumont, who places it above his Senonian 
system in the Upper Cretaceous series) contains a mingling 
of true Cretaceous organisms with others which are char- 
acteristic of the older Tertiary formations. It contains, for 
example, the characteristic Upper Chalk crinoid, Bourgeti- 
ermus ellipticics , in great numbers ; also Ostrea vesicularis, 
Bacuhtes Paujasii, Belemiitella mucronata, and the great 
reptile Mosasaurus ; but with these occur such Tertiary 
genera as Valuta , Fasciolar ia, and others. At Faxoe, on 
the Danish island of Seeland, the uppermost member of tho 
Senonian series contains in like manner a blending of well- 
known Upper Chalk organisms with the Tertiary genera 
Gyprcea, Oliva, and Ultra. In the neighbourhood of Paris 
also, and in scattered patches over the north of Prance, a 
formation known as the pisolitic limestone occurs, which 
was formerly classed with the Tertiary formations, seeing 
that its fossils had more affinities with later than with older 
rocks. But the discovery m it of numerous distinctively 
Upper Cretaceous forms lias led to its being placed at the 
top of the Senonian series, from which, however, it is 
marked off by a decided line onf ormab ill ty, for it rests on a 


denuded surface of Jhe White Chalk. These fragmentary 
formations are interesting, m so far as they help to show 
that, though in western Europe there is a tolerably abrupt 
separation between Cretaceous and Tertiary deposits, there 
was nevertheless no real break between the two periods. 
The one merged insensibly into the other ; but the chroni- 
cles of the intervening ages have been in great measure 
destroyed 

In entering upon the Tertiary series of formations, we find 
ourselves upon the threshold of the modern type of life. 
The ages of lycopods, ferns, cycads, and yew-like conifers 
have passed away, and that of the dicotyledonous angio- 
sperms — the hard-wood trees and evergreens of to-day — now 
succeeds them, but not by any sudden extinction and re- 
creation, for, as we have seen (ante, p 359), some of these 
trees had aheady begun to make their appearance even m 
Cietaceous times. The ammonites, bacuhtes, and other 
cephalopods, which had played so laige a part m the mol- 
luscan life of the Secondary periods, now cease. The great 
reptiles, too, which in such wonderful variety of type were 
the dominant animals of the earth’s surface, alike on land 
and sea, ever since the commencement of the Lias, now 
wane before the increase of the mammalia, which advance 
m ever-augmenting diversity of type until man appears at 
their head. 

The name Tertiary, given in the early days of geology 
before much was known regarding fossils and their history, 
has retained its hold on the literature of the science It is 
sometimes replaced by the term Cainozoic (recent life), 
which expresses the great fact that it is m the series of 
strata comprised under this designation that most loccnt 
species and genera have their earliest representatives. 
Taking as the basis of classification tho percentago of living 
species of mollusca found in the different groups of the 
Tertiary series, Lyell proposed a scheme of arrangement 
which has been geueially adopted. The older Tertiaiy 
formations, in which the number of still living species of 
shells is very small, wheie, in fact, we seem to see as it 
were the first beginnings of the modern lifo, lie named 
Eocene (dawn of the recent), including under that title 
those parts of the Tertiary series of the London and Paris 
basins wherein the proportion of 'existing species of shells 
was only 3| per cent. The middle Tertiaiy beds m tho 
valleys of the Lone, Garonne, and Dordogne, containing 17 
per cent, of living species, were toi-mod Miocene (less recent). 
The younger Tertiary formations of Italy were included 
under the designation Pliocene (more recent), because they 
contained a majority or from 35 to 95 per cent, of living 
species. This newest series, however, was further subdivided 
into Older Pliocone (35 to 50 per cent, of living species) 
and Hewer Pliocene (90 to 95 per cent.). This classifica- 
tion, with various modifications and amplifications, has been 
adopted for the Tertiary group not of Europe only but of 
the whole globe. 

As the Noith American development of tho Tertiary 
series differs in so many respects from that of Europe, if 
will be most conveniently considered by itself after the 
European classification has beon described. 


Eocene. 


Great Britain. — The Eocene rocks of Britain are en- 
tirely confined to the south-east of the island, where they 
occupy two great depressions of the chalk, known respect- 
ively as the London and Hampshire basins. They have 
beon arranged into the groups shown in tho subjoined table. 


Upper 



Hempstead beds. 
Bcmbudgo ,, . 
Osborne , , . 
.Heacton ,, . 


170 it. 
115 ,, 
70 ,, 
200 „ 
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' Upper Bagshot Sand. 250 to 300 ft 

o Middle Bagshot beds, melud- 

* mg Barton Clay (300 feet) 

Middle 1 % 3 j a nd Biacklesham beds (100 

' feet) 

§ Lower Bagshot beds .. 100 ,, 150 ,, 

l S 

f (.London Clay 50 „ 500 ,, 

T . fOLdkaven beds 20 „ 30,, 

Uonei -j o'gS -{ Woolwich and Reading beds 15 ,, 163 ,, 

[3«!!«Sg« 1 Thanet Sand 20 „ 60,, 

Grouped in relation to the physical changes which they 
record, these strata naturally stand m three divisions. At 
the base lies a series of beds laid down in fresh, estuarine, 
and sea-water, on an upraised denuded surface of Chalk. 
Then comes a central group bearing witness to the deepen- 
ing of Lhese shallow waters, and to the advance of the sea 
far up the former estuary. The upper group brings before 
us proof of the eventual retreat of the sea, and the conver- 
sion of the area once more into fresh-water lakes and rivers. 
This arrangement does not quite tally with that which is 
based on a comparison of the fossils with existing forms, and 
with those of other Tertiary districts, for it places the 
London Clay in the middle series, though the fossil evidence 
distinctly shows that foimation to belong to the older 
Eocene groups 

Lower Eocene — The Thanet Sand at the base of the 
London Tertiary basin consists of pale yellow and greenish 
sand, sometimes clayey, and containing at its bottom a layer 
of green-coated flints resting directly on the Chalk. Accord- 
ing to Mr Whitaker, it is doubtful if any proof of actual 
erosion of the chalk can anywhere be seen under the Tertiary 
deposits in England, and he states that the Thanet Sands 
everywhere lie upon an even surface of chalk with no visible 
unconformability. Professor Philips, on the other hand, 
describes the chalk at Reading as having been “ literally 
ground down to a plain or undulated surface, as it is this 
day on some parts of the Yorkshire coast,” and having like- 
wise been abundantly bored by Iithodomous shells. The 
fossils of the Thanet Sand comprise about 70 known species 
(all marine, except a few fragments of terrestrial vegetation). 
Among them are several foramimfera, numerous lamelli- 
branchs {A starts tenera , Gyprina Morrisii , Ostrea Bello- 
vacina, <fec.), a few species of gasteropods (. Natica subde- 
pressa , Aporrhais Sowerbii , &c.), a nautilus, and the teeth 
or palatal bones of fishes (Lamna, Pisodus ). 

The Woolwich and Reading beds, or Plastic Clay of the 
older geologists, consist of lenticular sheets of plastic clay, 
loam, sand, and pebble beds. The organic remains show 
that the sea of the Thanet Sand era gradually shallowed 
into an estuary. They amount to more than 100 species, 
and include a few plants of terrestrial growth such as Ficus 
Forbesi, Grevillea Heeri, and Laurus Eoolceri. The lamelli- 
branchs are partly estuarine or fresh-water ( Cyclas , Gyrena , 
Dreissena, TJnio), partly marine. Of the latter a character- 
istic species is Ostrea Bellovacina , which forms a thick 
oyster bed at the base of the series. Ostrea tenera is like- 
wise abundant. The gasteropods include a similar mixture 
of marine withfluviatilespecies ( Cerithiumfunatum, Melania 
mquinata , Natica subdepressa, Fusus latus , Faludina lenta, 
<fec.) The fish are chiefly sharks {Lamna). Bones of 
turtles and scutes of crocodiles have been found. The 
highest organisms are bones of mammalia, one of which, the 
Goryphodon, was allied to the modem tapir. 

The Oldhaven beds forming the base of the London Clay, 
though of trifling thickness, have yielded upwards of 150 
species of fossils. Traces of Ficus , Cinnamomum , and 
Goniferce have been obtained from them j but the organisms 
are chiefly marine and partly estuarine shells, the gastero- 
pods being particularly abundant The London Clay, as 
its name implies, is a mass of clay, stiff, brown, or bluish- 
grey, with septarian nodules. It extends through both the 
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[ London and Hampshire basins, attaining a maximum thick- 
ness in the south of Essex. It has yielded a long and 
varied suite of organic remains, from which we can see that 
it must have been laid down in the sea beyond the mouth 
of a large estuary, into which abundant relics of the vege- 
tation, and even sometimes of the fauna of the adjacent land 
were swept Its fossils are mainly marine mollusca, and, 
taken m connexion with the flora, indicate that the climate 
was somewhat tropical m character. The plants include 
the fruits or other remains of palms (Nipaclites), custard- 
apple, acacia, gourds, melons, Proteaceoe, and Conifer a. 
Crustacea abound (. Xanthopsis , Eoploparia). Gasteropods 
are the prevalent mollusks, tiie common genera being 
Pleurotoma (45 species), Fusus (15 species), Gyprcea, 
Murex, Cassidarici, Fyrula, and Voluta. The cephalopoda 
are represented by 6 or more species of Nautilus , by Belo- 
sepia sepioidea, and Beloptera Levesquei. Nearly 100 
species of fishes occur m this formation, the rays (Myho- 
bates , 14 species) and sharks (Lamna, Otodus, &c.) being 
specially numeious A sword-fish (Tetraptems priscus), 
and a saw-fish ( Pnstis bisulcatus) about 10 feet long, have 
been described by Agassiz from theLondon Clay of Sheppey, 
whence almost the whole of the fish remains have been 
obtained. The reptiles were numerous, but markedly 
unlike, as a whole, to those of Secondary times. Among 
them are numerous turtles and tortoises, two species of 
crocodile, and a sea-snake (Palceophs), estimated to have 
been 13 feet long. Remains of birds have also been met 
with ; one of these ( Lithornis vulturmus ) appears to hav ebeen 
allied to the vulture, another (Ealcyornis toliapicus) to our 
modern king-fislier, besides waders and other types. The 
mammals numbered among their species a hog (Eyra- 
cothenum ), seveial tapirs ( Goryphodon , Ac ), an opossum 
(Didelphys) , and a bat The carcases of these animals must 
have been borne seawaids by the great river which trans- 
ported so much of the vegetation of the neighbouring land. 

Middle. — The Bagshot group consists of sand and bands 
of clay which, in the Hampshire basin, are tolerably fossili- 
ferous. As developed m the Isle of Wight and at Bourne- 
mouth, their lower members have yielded a large number 
of terrestrial plants, among which the Proteacece are still 
numerous, together with species of fig, cinnamon, fan-palm 
(Sabal), oak, yew, cypress, laurel, lime, senna, and many 
more Crocodilian forms still haunted the waters, and have 
left their bones with those of sea-snakes and turtles and of 
the tapirs and other denizens of the land, which still, as in 
the time of the London Clay, continued to be washed out 
to sea. Among these strata we now find one of the most 
typical organisms of the Eocene rocks of the Mediterranean 
basin, a foramimfer termed Nummulites (N. Icevigata, N 
scabra , N. variolciria). Characteristic fossils are Voluta 
athleta, V. luctatrix, Murex asper, Fusus longcevus , Cardita 
planicosta, and Ghama squamosa. 

Upper. — The strata of this division of the English Eocene 
formations are entirely confined to Hampshire and the Isle 
of Wight. They consist of sands, clays, marls, and lime- 
stones, in thm-bedded alternations. These strata were 
accumulated partly m the sea, partly in brackish, and partly 
in fresh water. They were hence named by Edward F orbes 
the fluvio-marine series. Among the marine fossils are — 
Fusus porrectus, Oliva Branderi, Natica labellata, Ostrea 
callifera , and Nummulites loevigata. The genera Oerithium, 
Potamomya , Faludina, Planorbis, Zimncea, and Cyclas are 
abundant, showing the brackish and fresh-water conditions 
in which many of the strata were deposited. Remains of 
turtles, snakes, crocodiles, and alligators continue to occur 
in. these Upper Eocene beds. With these are found the 
bones of several very characteristic mammals also met with 
in the Paris basin, — the three-toed Palceotheriicin, resem- 
bling the living tapir ; Anoplotkerium , a more graceful 
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animal with long tail, and two-toed feet, forming a kind of 
intermediate type between a hog and a deer or antelope , 
Dichobune , allied to the last named : also Dichodon , Jlyopo- 
tarmis, Qhceropotamus , II yce notion, &c. The top of the 
Eocene series m the Isle of Wight has been removed by 
denudation, so that we have no evidence in Biitam of what 
took place after the close of the Eocene period 

Continental Europe. — -Geologists on the continent of 
Europe, finding it impossible to cany out the principle of 
percentage of recent species, as oiigmally formulated by 
Lyell in his terminology of the Tertiary series, have made 
various modifications of this nomenclature By some the 
three terms Eocene, Miocene, and Pliocene are retained, 
hut, following Beynch, they subdivide the Miocene into 
two, keeping that term for the upper half and calling the 
lower Ohgocene, which corresponds with Lyell’s Lower 
Miocene. Others would consider the whole Tertiary and 
post-Tertiary series as divisible into three groups, the 
Eocene or Older Tertiary, coi responding pretty closely to 
the Lyelhau use of the term, the ETeogene or Younger 
Tertiary, embracing both Miocene and Pliocene, and the 
Diluvial and Alluvial. 

In the Pans basin the Eocene foimations assume a somewhat 
diffluent type fiom that which they present m England, though 
the occtmence of a numbei of the same species of fossils in both 
allows of their being paralleled m a general way The lower 
Eocene consists there of sand and clay answering in lithological 
chaiactei to the Tlianet Sand and Plastic Clay of the London basin, 
The common species in that basm ( Osttea Bellovacina) occurs there 
m great numbei s, wlule the brackish water-beds contain some of 
the common species at Woolwich, such ns Gyrena cuneiforms 
and Melanui inquinata Beds of lignite occm in this division, 
likewise bones of Oorypkoilon Eoccemis, Vivara gigantea, and 
the bud Gastoi ms The Middle Eocene is made up of the charactei- 
l&tie “Caleaire glossier”— a mass of limestone, sometimes tender and 
cumiblmg, in other places so compact as to be laigely quarried as a 
building stone Some poi tions me entirely composed of minute foia- 
nunifera (nuliolitic limestone) Among the cliaracteustic fossils of 
this division are Nummulites, Centhium yigantemi, with bones of 
Dichobune , Lophiodon , Paloplothenum, &c The Upper Eocene con 
sisls of sand (Sables moyens) overlaid by the gieat gypsum and 
gypseous marl gioup of Montmartie. This is the deposit from which 
so many of the mammals of the Eocene period have been lecovered. 

It is divided into three zones, and among its fossils are upwaids of 
50 species of quadiupeds, including many Palaeotlieres, Anoplo- 
theies, Paloplotlieres, with Xyphodon , Dichobune , Adapis, Chcero- 
potamus , Myoxas, Gams Pansicnsis, Vivara Pansiensis, Vesper* 
tilio , Didelphys Uuvicn, and about 17 species of buds 

The Eocene formations of the north-west of Europe occupy hut a 
few detached basins, and consist for the most part of soft clays, 
sands, mails, and thin, limestones. They were laid down partly m 
estuaiies, liveis, or lakes, paitlym shallow seas near land. They 
contain abundantly the vegetation, with some remains of the 
quadiupeds and. buds, of that land, and show that still m. older Ter- 
tiary times, as during the long Palieozoic and Secondary ages, the 
cluuf aiea of land lay to the north-west. But when we turn to tho 
eoirespondmg formations in central and southern Europe, they pie- 
sent a totally different aspect In the fust place, they at onco im- 
press as with the idea of their antiquity, for they consist chiefly of 
massive, hard, crystalline, and sometimes even marble-like lime- 
stones, winch suggest some of the Palaeozoic rocks rathei than those 
of so modern a date as the London Olay and Caleaire Grossicr. 
Again, instead of being conlhicd to a few local basins, they cover an 
enoimous geogiaphical area and play a notable part in tlic structure 
of some of the great mountain chains of the globe Crowded as they 
are with nummulites, they must have beeu deposited not m estuaiies 
and shallow bays but in a wide and clear sea, which, traced by the 
aiea of these limestones, must have ranged across tho whole of the 
south of Europe and north of Africa, through Greece, Turkey, Asia 
Minor, and the heal fc of Asia, to the far shores of China and Japan. 
Since the time when this wide channel connected the Atlantic and 
the Pacific across the heart of the Old 'World, the great mountain 
ranges of the Pyrenees, Alps, Apennines, Carpathians, and of Con- 
ti al Asia, luve been nplieaved to their present altitude. Some of 
the prominent peaks along their flanks consist of the hardened and 
crumpled calcareous mud of the Eocene sea. 

In the northern and southern Alps the Eocene formations consist 
of nummulitic limestone— a grey, yellow, sometimes reddish com- 
pact rock, usually containing and often made up of nummulites ; 
niunmulite sandstone , Yieima sandstone— an enormous mass of 
arenaceous rock almost destitute of organic remains, and referred 
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paitly to the Cietaceous and partly to the Eocene senes , and Flysch 

a massive development of daik shales or schists, sandstones, 

and aigillaceous limestone, sometimes ehaiged with the lemams ot 
fueoids and (at Matt, Glaius) of fish. The nummulitic senes of 
southern Euiope is divided into zones chaiactcnzed by fossils, and 
biought into a kiud ot broad paiallelism with the subdivisions of 
the English and French Eocene basms. In the eastern Alps, nan 
Yienna and elsewheie, some of the nummulitic sandstones contain 
enoimous blocks of granite, gneiss, and othei crystalline locks, 
which are believed to have been ice-borne, and theiefoie to piove 
the existence of Alpine glacieis even in Eocene times These moun- 
tains alieady existed, as it weie, m embiyo, even fai back m the 
Secondaiy and Pakeozoie ages Dining the latci par t of the Eocene 
period they seem to have been clothed with an abundant flora, 
among which the fan-palm, Banlcsiet, Di yandna, and otliei plants 
remind one of the living vegetation of tropical America, the East 
Indies, and Australia Out of these plants the impoitant coal- 
seams of Haring m Tyiol were foimod. 

Miocene. 

According to the original nomenclature proposed by 
Lyell, t.hia subdivision of the Tertiary series was meant to 
include those strata in which 17 per cent, or thereabouts 
of the shells belong to still hving species As tho system, 
of nomenclature was adopted at a tune when our knowledge 
both of living and fossil species was still very defective, 
it could not but require modification with the piogross 
of science. Some strata, classed at one time as Miocene 
from then- proportion of recent forms, might, on nioie ex- 
tended research, prove to contain a much larger percentage, 
and therefore to be referable to a later part of the Tertiary 
series. The term, however, is used as a convenient and long- 
established designation for a seiies of strata youngei than 
the Eocene, which they seem to have succeeded, though m 
some parts of the European area after enormous geographi- 
cal changes. 

Great Britain. — Miocene formations, in the ordinary 
sense of the term, are almost entirely absent from the British 
Islands. In Devonshire, at Bovey Tracey, a small but 
interesting group of sand, clay, and lignite beds, from 200 
to 300 feet thick, lies between the granite of Dartmoor and 
the Greensand hills, in what was evidently tho hollow of a 
Miocene lake. From these beds Hcer of Zurich, who lias 
thrown so much light on‘tho Miocene flora of both tho Old 
World and the New, has described about 50 species of 
plants, which, he says, place this Devonshire gtoup of strata 
on the same geological horizon with some part of tho Lower 
Miocene formations of Switzerland Among tho species 
arc a number of ferns (Lastrcva stiriaca, Pecoptcris lu/nitnm , 
Ac .) ; some conifers, particularly a Welhnytouia called tho 
Sequoia Couttsice , the debris of which forms one of the 
lignite beds ; a few grasses, water-lilies, and a palm. Loaves 
of oaks, figs, laurels, willows, and seeds of grapes have also 
been detected' — the whole vegetation implying a subtropical 
climate. In the north of Ireland lies a groat plateau of 
basalt, presenting along the coast of Antrim a magni- 
ficent range of mural escarpments. Tho basalt-bods mark 
successive outpourings of lava, which took place on a 
prodigious scalo from the Antrim region northwards 
through the Western Islands and tho Faroe Islands into 
Iceland, and even far up into Arctic Greenland. In 
Ireland the basalts attain a maximum, thickness of 
900 feet ; m Mull about 3000 feet. They are associated 
with tuffs, pitchstones, trachytes, and granitoid rocks, 
which mark the position of the main vents of eraption. It 
is evident that long-continued and vigorous volcanic action 
took place in these north- weBtorn regions. The geological 
date of this activity can be approximately fixed by the 
fossil plants hero and there to be found in leaf-beds between 
the sheets of basalt. They agree generally with species 
found in the Older Miocene beds of Switzerland) and hence 
the date of this marked volcanic era in the north-wost of 
Europe and in Greenland is placed in the older part of the 
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Miocene period. With these exceptions there are no 
Miocene rocks m Britain 

Continental Eueope. — The records of the Miocene 
period m Europe bring before us a scene very different from 
that which the region presented during the Eocene ages. 
The least amount of change took place m the north-west and 
north It consisted chiefly m the upraising of the floor of the 
shallow sea which had stretched eastwards across the north 
of Fiance 3 and the formation of numerous fresh- water lakes, 
lagoons, and morasses But over the Alpine legion a vast 
revolution took place. The Eocene sea had its bed elevated, 
and the Alps rose many thousand feet above their previous 
height, carrying up on their flanks the hardened, upturned, 
crumpled, and crystallized nummulite limestone These 
vast corrugations of the earth’s crust were general over the 
whole globe about the same geological period. Subter 
ranean movements appear to have continued during Miocene 
times in the Alpine area , large lake-basins were formed 
over a great part of what is now Switzerland, and m these 
the deposits of the period took place. Hence the Miocene 
formations of Europe aie in great measure of lacustrine and 
terrestrial formation. The sea, however, was allowed to 
pass across the south of Fiance between the central axis and 
the Pyrenees. It likewise covered a wide aiea m eastern 
Europe, sweeping far up into the Vienna basin and the foot 
of the Austrian Alps. Traces of the occasional presence of 
the sea can likewise be followed across Belgium and North 
Germany, and even on the south side of the Eifel and 
Westphalian high grounds in the basin of Mainz. 

In France, on the noi tli side of the axis of old rocks, the upper parts 
of the Eocene series aie covered by certain marls, clays, and lime- 
sLones, containing Ostica cyathula, and passing up into the thick 
sandstone of Fontainebleau, well known for its picturesque scenery 
These are considered as the base of the Miocene (or Oligocene) 
senes They contain Fusus elongatus, Apor? hais spcaosa, Pectun- 
culus obovatus, Cyrcnci scnnstnata, Cerithium phcatum, &c They 
are succeeded by some fiesh-water limestones (Calcaire de Bcance) 
full of Paludina, Plano? bis, Limncut, and Helix These strata show 
veiy instructively the gradual shallowing of the sea in the north of 
Fiance, and its conversion into fresh- water lakes and land 
Further to the south a subsequent depression took place, in which 
the shelly sands and marls (faluns) of Tourame were accumulated 
These strata lie in scatfceied patches, and seldom exceed 50 feet in 
thickness. They contain chiefly marine shells ( Cyprcea , Oliva, 
Miti a, Terebra, Fasaolaria, Conus, &c ), also lemams of the 
Dichobunc and Chcaiopotamus, with some of the huge early 
pachyderms,— Mastodon, Pmothenum , rhinoceros, hippopotamus, 
and species of dolphin, morse, &c 

In North Germany the older Miocene rocks are marine where they 
pass westwards into the Belgian area, but as they are followed south- 
wards they bear evidence of increasing proximity to land, till at last 
they contain abundant seams of lignite, and hence have been termed 
the Brown-coal series They appear to undeilie most of the great 
north Germanic plain, on the south side of which they rise 
up into the Rhine valley, Thuringia, Saxony, and Silesia. The 
Brown-coal series consists of sandstones, conglomerates, and clays, 
with leaf -beds and seams of lignite The last, which have been 
largely worked as fuel, aie mainly composed of remains of conifers, 

( Taxites , Taxoxylon, Oupressmoxylon, Sequoia), but with them are 
associated, m the neighbouring strata, leaves and other fragments of 
oak, beech, maple, fig, lauiel, cinnaniomum, magnolia, sassafras, 
palmacites, &c These strata are overlaid by marine beds contain- 
ing Ostrea, Gardita, Pleurotoma, Voluta, and numerous corals 
The subterranean movements above referred to as having long 
affected the Alpine legion were felt likewise m North Germany, 
for we find these marine beds succeeded by a second lignitie forma- 
tion, seen at Grosser Hubenecken, on the eastern horn of the Gulf 
of Dantzic. But this could only have been a local uplift, for marine 
sands and clays are next found with a wide diffusion over the 
plains of northern Germany. 

Nowhere in Europe do the Miocene formations play so 
important a part in the scenery of the land, or present on 
the whole so interesting and full a picture of the state of 
Europe when they were deposited, as in Switzerland. 
Bismg into massive mountains, as in the well-known Bighi 
and Bossberg, they attain a thickness of more than 6000 
feet. While they include indications of the piesence of 


jOST 363 

the sea, they have preserved with marvellous perfection a 
large number of the plants which clothed the Alps, and 
of the insects which flitted through the woodlands They 
are termed “ Molasse ’’ by the Swiss geologists, and have 
been divided into the following groups • — 

Upper fresh-water Molasse and brown-coal, consisting of sand- 
stones, mails, and limestones, with a few lignite-seams and 
fresh-watei shells, and including the remaikable group of plant 
and insect-belling beds of Oenmgen 

Uppei manne Molasse (Helvetian stage) — sandstones and calcaie- 
ous conglomerates, with 37 pel cent of shells, which aie to be 
found living partly in the Meditenanean, and paitly m tiopi- 
cal seas. 

Lowei fresh-water Molasse (Mainz stage) — sandstones with 
abundant lemams of tenestrul vegetation, and containing also 
an intercalated marine band with Ce? ithium, Venus, kc 

Lower brown-coal oi red Molasse (Aquitaman stage) — the most 
massive member of the whole senes, consisting of red sand- 
stones, mails, and conglomerates (Nagelfluh), resting lqion 
vanegated red marls It contains seams of lignite, and a vast 
abundance of the remains of tenestnal vegetation. 

Lower manne Molasse (Tongnan stage)— sandstone containing 
manne and blackish- water shells, among which is the Ostiea 
cyathula, above mentioned as a characteristic shell, at the base 
of the Miocene senes in the north of Fiance 

By far the laigei poition of these strata is of lacustrine origin 
They must have been foimed m a laige lake, the aiea of which pro- 
bably underwent gradual subsidence during the penod of deposition, 
so that the sea gamed occasional admission into it. We may foirn. 
some idea of the importance of the lake from the fact alieady stated, 
that the deposits formed m its waters are upwards of 6000 feet thick 
Thanks to the untiring labours of Professor Heer, we know more of 
the vegetation of the mountains round that lake than we do of that 
of any other ancient geological period. The woods were marked ly 
the predominance of an arborescent vegetation, among which ever- 
gieen forms were conspicuous, the whole having a decidedly Ameri- 
can aspect Among the plants weie palms of American type, the 
Californian coniferous genus Sequoia, a gieat variety of maples, 
oaks, hornbeams, poplars, planes, willows, laurels, evergreen oaks, 
with vines, clematis, cypresses, and many more In the Oenmgen 
beds, so gently have the leaves, flowers, andfnuts fallen, and so well 
have they been preserved, that we may actually trace the alternation 
of the seasons by the succession of different conditions of the plants 
Selecting 482 of those plants which admit of companson, Heei re- 
marks that 131 might be refened to a temperate, 266 to a sub-tropi- 
cal, and 85 to a tiopieal zone American types aie most frequent 
among them; Eui opean types stand next in numbei, followed m 
ordei of abundance by Asiatic, Afucan, and Australian Great 
numbers of insects (between 800 and 900 species) have been obtained 
fiom Oenmgen Judging from the proportions of species found thei e, 
the total insect fauna may be presumed to have been then uchei m 
some respects than it now is m any pait of Europe The wood- 
beetles weie specially numeious and large Nor did the large 
animals of the land escape piesei vation m the silt of the lake We 
know, fiom bones found m the Molasse, that among the inhabitants 
of that land were species of tapir, mastodon, rlnnoceios, and deer 
The woods were haunted by musk-deei, apes, opossums, three-toed 
hoises, and some of the strange, long-extinct Tertiary ruminants, 
akin to those of Eocene times There weie also flogs, toads, lizards, 
snakes, sentinels, hares, heavers, and a number of small caimvoies 
On the lake the huge Dinothenum floated, mooring himself peihaps 
to its banks by the two strong tusks in his under jaws The wateis 
were likewise tenanted by numeious fishes (of which 32 species have 
been described, all save one leferable to existing genera), ciocodiles, 
and chelonians 

Contemporaneously with the existence of the great Swiss Miocene 
lake, one or more large sheets of flesh water lay m the heait of 
France. In these basms a seiies of mails and limestones (1500 feet 
thick) accumulated, fiom wdiieh have been obtained the lemams of 
nearly 100 species of mammals, including some palieotlieres, like 
those of the Pans Eocene basin, a few geneia found also m the 
Lower Miocene beds of Mamz, crocodiles, snakes, and birds This 
water basin appears to have been destroyed by volcanic explosions, 
which afterwards poured out the great sheets of lava, and foimed 
the numerous cones and puys so conspicuous on the plateau of 
Auvergne 

The sea which during the later pait of the Miocene period 
stretched across the south of France ran also up the present valley 
of the Danube to the foot of the Alps and the high grounds of 
Bohemia and Moravia. In this wide eastern hay or Vienna basin 
a senes of deposits was laid down, which have been grouped in four 
divisions, — the two lower classed as Miocene, and the two upper as 
Pliocene The lowest group (Mediterranean stage or MarineTegel) 
has yielded more than 1000 species of mollusca ( Conus , Ancillaria, 
Pyrula, Murex, Gaidiu/m, &c.), with remains of Mastodon, Pino • 
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tlm iuvi, and other mammals The second group (Sannatian stage) 
consists of brackish-watei beds showing the partial upnse of the 
bottom of the Vienna basin It contains Ccntlmim, Paludinci, 
Rissoct, with hones of dolphins, seals, tuitles, and fish The two 
uppermost divisions (Congena stage and Belvedere stage), referred 
to the Pliocene series, are fresh-watei formations, showing the final 
freshening and disappearance of the Miocene sea m the south-east 
of Europe 

In Styna and Carmthia the lower Aqmtanian or Mediterranean 
stage bears witness m its plants and lignites to the pioximity of 
land duung its formation, while its shells are of fresh and brackish 
water genera It has subsequently been upheaved, and the later 
Miocene strata lie unconfoimably on its edges. The subterranean 
movements east of the Alps culminated m the outpouring of enor- 
mous sheets of trachyte, andesite, propylite, and basalt m Hungaiy 
and along the flanks of the Caipathian chain into Transylvania 
In Cioatia the older Miocene marls, with then abundant land-plants, 
insects, kc , contain two beds of sulphur (the upper 4 to 16 inches 
thick, the under 10 to 15 inches), which have been worked at 
Radoboj. At Hrastieigg, Buchberg, and elsewheie, coal is worked 
in the Aqmtanian stage m a bed sometimes 65 feet thick. In Ti au- 
sylvania, and along the base of the Carpathian mountains, extensive 
masses of lock-salt and gypsum are inteistratified m the Tertiaiy 
formations The largest of these, that of Parajd, has a maximum 
length of about 2500 yards, a bieadth of 1800 yards, and a depth 
nearly 200 yards, and 19 estimated to contain 3500 millions of cubic 
feet of salt 

Greenland. — One of the most remarkable geological 
discoveries of recent times has been that of Miocene plant 
beds m North Greenland. Heer has described a flora ex- 
tending at least up to 70° N. lat., containing 137 species, 
of which 46 are found also in the central European Miocene 
basins. More than half of the plants are trees, including 
30 species of conifers (Sequoia, Thujopsis , Salisburia , &c.), 
besides beeches, oaks, planes, poplars, maples, walnuts, 
limes, magnolias, and many more These plants grew 
on the spot, for their fruits m various stages of growth have 
been obtained from the beds. From Spitzbergen (78° 56' N. 
lafc.) 136 species of fossil plants have been named by Heer 
Bat the latest English Arctic expedition brought to light a 
bed of coal, black and lustrous like one of the Palaeozoic 
fuels, from 81° 45' lat. It is from 25 to 30 feet thick, and 
is covered by black shales and sandstones full of land-plants. 
Heer notices 26 species, 18 of which had already been 
found in the Arctic Miocene zone. As in Spitzbergen, the 
conifers are most numerous (pines, firs, spruces, and 
cypresses), but there occur also the arctic poplar, two species 
of birch, two of hazel, an elm, and a viburnum In addi- 
tion to these terrestrial trees and shrubs the stagnant waters 
of the time bore water-lilies, while their banks were clothed 
with reeds and sedges. When we remember that this 
vegetation grew luxuriantly withm 8° 15' of the North Pole, 
m a region which is now in darkness for half of the year, 
and is almost continuously buried under snow and ice, we 
can realize the difficulty of the problem in the distribution 
of climate which these facts present to the geologist. 

Pliocene. 

Great Britain. — The Miocene period seems to have 
passed away without any notable portion of the British 
Islands being depressed under the sea. Save the great 
outpouring of lava in the north-west, and the rise of 
hundieds of “dykes of basalt along cracks of the crust in 
the north of England and throughout Scotland, the area of 
Britain seem.3 to have remained as a part of the mainland 
of Europe, little affected by the subterranean movements 
which, as we have seen, were so potent among the Alps and 
in eastern Europe. At length the south-eastern counties 
began to subside, and on their submerged surface some sand- 
banks and shelly deposits were laid down, very much as 
similar accumulations now take place at tho bottom of the 
North Sea. These formations are termed the Crag, and are 
subdivided, according to their proportion of living species 
of shells, into the following groups : — 
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I Chillesfoid Clay . . 1 to 8 ft 

Ghillesfoid beds | £q n ]jesfoid Sand with, shells . 5 ,, 8 ,, 

Norwich (fhuio-maime, mammalifeious) Ciag 5 ,, 10 ,, 

Red Ciag , 25 » 

White (Suffolk, coralline) Ciag 40 „ 60 „ 

The White Ciag consists of shelly sands and marls. It 
contains 316 species of shells, of which 84 per cent, are 
still living Among these are Terebratula grandis, Lingula 
Eumortien, Pecten operculans , Pholadomya histerna, Pynda 
reticulata. The name coralline was given to the formation 
from the immense number of coral-like polyzoa which it 
contains, no fewer than 130 species having been described. 
The Bed Crag is also a thin and local formation, consisting 
of a dark-red or brown ferruginous shelly sand. Of its 
mollusks, 92 per cent are believed to be still living species, 
and, out of 25 species of corals, 14 are still natives of 
British seas. Some of the typical shells of this subdivision 
are Frophon antiquum (Fusus contrarius ), Yoluta Lamberti, 
Purpui a tetragona, Pecten operculans , Pedunculus gly- 
cimeris, and Cypnna ? ustica. Numerous mammalian re- 
mains have been obtained from these sands, including bones 
of Mastodon Arvernensis and M. tapiroides, Elephas me - 
ridionalis , Rhinoceros Schlenei macheri, Tapirus priscus, Sus 
aniiquus, Equus phcicleus, Eipparion, Hyaena antiqua, Felis 
pardoides, and Gervus anoceros. The Norwich or Fluvio- 
marme or Mammaliferous Crag consists of a few feet of 
shelly sand and gravel, containing, so far as known, 139 
species of shells, of which 93 per cent, are still living. 
About 20 of the species arc land or fresh-water shells. 
The name of mammaliferous was given from the large num- 
ber of bones, chiefly of extinct species of elephant, recovered 
from this deposit. These fossils comprise Mastodon, 
Arvernensis , Elephas meridionahs , E antiqnus, a hippopo- 
tamus, horse, and deei, likewise the living species of otter 
and beaver One interesting feature in this formation is tho 
decided mixture in it of northern species of shells, such as 
Rhynchonella psittacea, Scalaria Grcenlandica, and Astarte 
borealis. These may be regarded as tho forerunners of tho 
great invasion of Arctic plants and animals which, in tho 
beginning of the Quaternary ages, came southward into 
Europe, together with the severe climate of the north. The 
Chillesford beds occur likewise as a thin local deposit in 
Suffolk and Norfolk. Of the shells which they contain, 
about two-thirds still live in Arctic waters. It is evident 
that, in these fragmentary accumulations of the Crag series, 
we have merely the remnants of some thin sheets of shelly 
sands and gravels laid clown in the shallow waters of the 
North Sea, while that great lowonng of the European 
climate was beginning which culminated in the succeeding 
or Glacial period. 

Continental Europe. — Marine strata, somotimos ot oonsideiable 
thickness, wero laid down over different portions of tho Euiopean 
area (luring tho Pliocene period. The most extensive of tlioso occur 
m Italy and Sicily , m the latter island they liavo since been up- 
heaved to a height of 3000 feet above the sea. They liavo likewise 
been lai&ed into tho chain of heights flanking the Apomnne Moun- 
tains, where they aie known as the Subapenmne series. In the slioio 
waters and estuaries of that ancient Italy some of tho same huge 
mammals lived as weio contempoiaueously denizens of England, — 
the Auvergne mastodon JRhmocaos Etruscus Elephas meridionahs, 
Hippopotamus major, with hears and liynenas 

Eastwards wo obtain evidence of tho gradual exclusion of the sea 
from tho areas of tho Euiopean continent which it had covered during 
the Miocene period. Tho Congeria stage (abovo referred to) of tho 
Yienna hasin Tilings before us the pictuio of an isolated gulf gradu- 
ally freshening by the inpouring of rivers like the modern Caspian, 
hut with bays nearly cut off fiom tho main body of watei, anu un- 
dergoing so copious an evaporation without counterbalancing inflow 
that their salt was deposited over tho bottom as m tho Karaboghaz 
of tho Caspian (ante, p. 279). 

Tertiary Series of North America. 

Tertiary formations of marine origin extend in a strip 
of low land along tho Atlantic border of the United States, 
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from the coast of New Jersey southward round the margin 
of the Gulf of Mexico, whence they run up the valley of 
the Mississippi to beyond the mouth of the Ohio On 
the western sea-hoard they also occur in the coast ranges 
of California and Oregon, where they sometimes have a 
thickness of 3000 or 4000 feet, and reach a height of 3000 
teet above the sea Over the Rocky Mountain region 
Teitiary strata cover an extensive area, but are chiefly of 
fresh- water origin, though containing marine interstratifi- 
cations. The following are the subdivisions into which 
they have been grouped, together with their supposed 
European equivalents — 

4 Siimtci series = Pliocene. 

3 Yorlctown,, Miocene, with peiliaps pait of Pliocene. 

2 Alabama , , = Middle and Uppei Eocene. 

1. Lignitic ,, = Lower Eocene 

1 Lignitic. — As already mentioned, it is still matter of dispute 
whethei tins foimation should not be included wholly or m large 
measuie in the Cietaceous system below It consists mainly of 
laeustnne strata, with occasional brackish water and marine bands 
Its name is derived fiom the beds of fossil fuel which it contains 
The mollusea m some of the shell-beaimg beds comprise species of 
Inoceramus, Anohin a, Gyrodes, Oaichuvn , Cyrcna, Mclampus, Ostrcco, 
and Anonna Other strata contain the modern lacustrine and (luvi- 
aule genera Physa, Valvata, Cyiena, Coi hula, and Umo An 
abundant tenestual flora has been disintened from the Lignitic 
stiata It resembles m many respects the present flora of North 
Amenca, compiising as it does species of oak, poplar, maple, elm, 
dogwood, beech, hickory, ilex, plane, fig, cinnamon, lain el, magnolia, 
smilax, thuja, sequoia, and several palms A few of the species 
are common to the Middle Tertiaiy flora of Euiopie, and a number 
of them have been met with in the Tertiary beds of the Arctic 
regions. Some of the seams of vegetable matter aie true bituminous 
coals and even anthracites 

It was stated in the account of the North American Cretaceous rocks 
that considerable diflfeience of opinion exists as to the line to be drawn 
between these rocks and those of Teitiary age According to Cope, 
the Vertebrate remains of the Lignitic series hind it indissolubly 
to the Mesozoic formations Lesquereux, on the other hand, insists 
that the vegetation is unequivocally Tertiary The foimer wntei, 
admitting the force of the evidence furnished by the fossil plants, 
concludes, that “there is no alternative hut to accept the result that 
a Teitiary floia was contemporaneous with a Cretaceous fauna, estab- 
lishing an unin ten upted succession of life across what is generally 
regarded as one of the greatest breaks m geologic time” The 
Lignitic senes was disturbed along the Rocky Mountain region 
before the deposition of the succeeding Teitiary formations, for these 
lie uncomformably upon it So gieat have been the changes m 
some regions that the strata have assumed the character of hard 
slates like those of Palaeozoic date, if indeed they have not become 
in California thoroughly crystalline masses 

2. Alabama Group. — The strata included in this group are 
believed to represent the Middle and TTppeq Eocene of Euiope As 
their name implies, they are well developed in the State of Alabama, 
where they consist of two sub-gioups, — (1) the Claybome beds — 
clays, marls, limestones, lignite, and sands, and (2) the Vicksburg 
beds — lignitic clays, limestones, and marls, — the whole attaining a 
thickness of nearly 250 feet But the stiata thicken into South 
Caro lina . Towards the west the marine fossils give place to leaf-beds 
and lignites. In the Gieen River basm the strata attain a thickness 
ofmoie than 2000 feet, lying on the disturbed Lignitic group, and 
containing beds of coal, with remains of fish and of tapiroid pachy- 
derms. The fossils of the Alabama group in the eastern States 
comprise numeious sharks, some of which are specifically, and more 
aie geneucally, the same as some of the English Eocene forms, such 
as Lamna elegans, and Cccrcharodon megalodon ; also bones of several 
crocodiles and snakes. In the lacustrine and fluviatile deposits of 
the west there have been found also tbe remains of several 
birds, and a large numbei of mammals, including marsupials, 
numeious representatives of the tapirs, with double pairs of nasal 
horns, an eaily form of horse ( Orohippus ) not larger than a fox, and 
with foui toes m the fore foot, rodents, msectivores, hats, carnivores, 
and a number of forms allied to the living lemms and marmosets The 
ti diness of this fauna is remarkable, particularly in the mammals. 

3. YorMown Group — Under this name are classed stiata of sand 
and clay, which extend over a large area m the seawaid part of the 
eastern States. Tlieir organic remains (comprising mollusks, with 
remains of sharks, seals, walruses, whales, &c ) show them to have 
been chiefly laid down m a shallow sea m Miocene time. W estward, 
in the Upper Missouri region, and across the Rocky Mountains into 
California and Oregon, strata assigned to the same geological penod 
weie laid down m great lakes, and attain thicknesses of 1000 to 4000 
or 5000 feet. The organic remains of these ancient lakes embrace 
examples of tliree-toed horses ( Anchithmum ), of horned tapir-like 
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animals ( Titanothenum ), of forms related to the hog, rhmoceios, 
camel, lama, deer, musk-ox, haie, squirrel, beaver, hyaena, wolf, 
panthei, and tiger The intermediate types indicated by Cuvier 
among the Pans Tertiary beds have been gieatly increased fiom the 
Amencan Tertiary groups by the researches of Marsh and Leidy. 

4. Sumter Group or Pliocene. — In the Carolina States beds of 
loam, clay, or sand, lying m hollows of the older Tertiary deposits, 
and containing from 40 to 60 per cent, of living marine shells, are 
referred to the Pliocene age In the Upper Missouri region, the 
Yorktown group is overlaid by other fresh-water beds, which are 
believed to be Pliocene These strata contain land and fresh-water 
shells, piobably of existing species But their most remarkable 
organic remains aie the mammalia, which continue the wonderful 
senes m the strata underneath. Dana thus summarizes the facts — 
“Leidy has determined a large number of Pliocene mammals, all 
now extinct They include three species of camel {Procamelus) ; a 
rhinoceros as large as the Indian species , a mastodon smaller than 
if Anna icanus, L , of the Quaternary; an elephant {E Amencanus ) , 
occunmg also m the Quaternary ; four or five species of the hoise 
family, one of which was closely like the modern horse ; a species 
of deer {Genus Warrem, L ) ; otheis near the musk-deer of Asia ; 
species of Mcnechyus, allied to Orcodon (a genius intermediate 
between deei, camel, and hog) , a wolf larger than any living 
species , a small fox , a tiger {Felts augustus, L ) as large as the 
Bengal tigei, besides other carnivores , a small beaver , a porcupine. 
The collection of animals has a strikingly Oriental character, except 
m the preponderance of herbivores 11 


V, POST-TERTIARY OR QUATERNARY 

Under tliis division are included the various superficial 
deposits in which all the mollusea are of still living species 
It is usually subdivided into two series — (1) an older group 
of deposits in which many of the mammals are of extinct 
species, — to this group the names of Pleistocene, Post- 
Pliocene, or Diluvial have been given; and (2) a later series, 
wherein the mammals are all of still living species, to which 
the name of Recent or Alluvial has been assigned. These 
subdivisions, however, are confessedly very artificial, and it 
is often exceedingly difficult to draw any line between them. 

In Europe and North America a tolerably sharp demarca- 
tion can usually be made between the Pliocene formations 
and those now to be described. The Crag deposits of the 
south-east of England show traces of a gradual lowering of 
the temperature during later Pliocene times. This change of 
climate continued to augment until at last thoroughly arctic 
conditions prevailed, under which the oldest of the Post- 
Tertiary or Pleistocene deposits were accumulated. 

It is hardly possible to arrange these deposits in a strict 
chronological order, because we have no means of deciding, 
m many cases, their relative antiquity. The following table 
is rather an enumeration of the more important of them 
than an arrangement in their exact sequence : — 

River alluvia, peat mosses, lake deposits, blown 
sand, marine deposits, raised beaches 
'Bnck-eaith, valley-gravels, old manne terraces, 
cavern-deposits 

Moraine-stuff, Kame or Esker series, Clyde-beds, 
Upper Boulder clays, Interglacial beds, Lowei Till, 
ice-worn rocle-surfaces 
.Pre-glacial forests and land surfac 

Pleistocene or Glacial. 

Under the name of the Glacial Period or Ice Age, a re- 
markable geological episode in the history of the northern 
hemisphere is denoted. We have seen in the foregoing 
section on the Crag deposits that there is evidence of a 
gradual refrigeration of the climate at the close of the 
Tertiary ages This change of temperature affected the 
higher latitudes alike of the Old and the New World. It 
reached such a height that the whole of the north of Europe 
was buried under snow and ice, extending southwards even 
as far as Saxony. The Alps and Pyrenees were loaded with 
vast snow-fields, from which enormous glaciers descended 
into the plains, overriding ranges of minor hills on their way. 
The greater portion of Britain was similarly ice-covered. 
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The effect of the movement of the ice was necessarily to 
remove the soils aud superficial deposits of the land surface. 
Hence m the areas of country so affected, the ground having 
heen scraped and smoothed, the glacial accumulations laid 
dovrn upon it lest abiuptly, and without any connexion, on 
whatever underlies them Considerable local differences 
may he observed in the nature and succession of the differ- 
ent deposits of the glacial peiiod, as they are traced from 
district to district. It is hardly possible to determine, in 
some cases, whether cei tain portions of the series are coeval 
or belong to different epochs But the following are the 1 
leading facts which have been established for the Forth- | 
European area First, there was a gradual increase of the 
cold, though with warm intervals, until the conditions of 
modern Forth Gieenlaud extended as far south as Middlesex, 
Wales, the south-west of Ireland, and 50° N. lat. in central 
Emope. This was the culmination of the Glacial period. 
Then followed a considerable depression of the land and 
the spread of cold arctic water over the submerged tracts, 
with abundant floating ice ; next came a re-elevation, 
with renewed augmentation of the snow-fields and glaciers. 
Very gradually, aud after inteivals of increase and diminu- 
tion, the ice retired towards the north, and with it the 
arctic flora and fauna that had peopled the European plains 
The existing snow-fields and glaciers of the Pyrenees, 
Switzerland, and Norway are remnants of the great ice- 
sheets of the glacial period, while the aictic plants of the 
mountains are relics of the northern vegetation which was 
universal from Norway to Spain. 

Ice-worn Rods — Beginning at the base of the deposits 
fiorn which this interesting history is compiled, we find the 
solid rocks over the whole of northern Europe to present the 
characteristic smoothed flowing outlines which can be pro- 
duced only by the grinding action of laud-ice (ante, p. 282). 
Where they have been long exposed, this peculiar surface is 
apt to be effaced by the disintegrating action of the weather, 
though it retains its hold with extraordinary pertinacity. 
Along the fjords of Norway and the sea-lochs of the west of 
Scotland, it may be seen slipping into the water, smooth, 
bare, polished, and grooved as if the ice had only recently 
retreated. But where the protecting cover of clay or other 
superficial deposits has been newly removed, the peculiar ice- 
worn surface is as fresh as that by the side of a modern 
glacier. Observations of the directions of the stnse have 
shown that on the whole these markings diverge from the 
main masses of high ground. In Scandinavia they run west- 
wards and south-westwards on the Norwegian coasts, and 
eastwards or south-eastwards across the lower grounds of 
Sweden. When the ice descended mto the basin of the Baltic 
and the plains of northern Germany, it moved southwards 
and south-westwards, but seems to have slightly changed its 
direction in different areas and at different times. Its move- 
ments can be made out partly from the striae on the solid 
rock, but more generally from the glacial drift which it has 
left behind. Thus it can be shown to have moved down 
the Baltic into the North Sea. At Berlin its movement 
must have been from east to west. But at Leipsic, as 
recently ascertained by Credner, it came from N.N.W. to 
S.S E., being doubtless shed off in that direction by the 
high grounds of the Harz mountains. Its southern limit 
can he traced with tolerable clearness from Jevennaar in 
Holland eastwards across the Rhine valley, along the base 
of the Westphalian hills, round the projecting promontory 
of the Harz, and then southwards thiough Saxony to the 
roots of the Erzgebirge. Passing next south-eastwards 
along the flanks of the Riesen and Sudeten chain, it sweeps 
across Poland into Russia, circling round by Kieff, and 
northwards by Nijni Novgorod towards the Urals. 

It has been estimated that, excluding Einland, Scandi- 
navia, and the British Isles, the ice must have covered not 
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less than 1,700,000 square kilometres of the present low- 
lands of Europe. Its influence on the solid rocks over 
which it passed has not been everywhere equal Over 
much of the north German plain, indeed, the rocks are con- 
cealed under drift. But m the more undulating hilly ground, 
particularly m the north and north-west, the ice has effected 
the most extraordinary abiasion. It is baldly possible, 
indeed, to describe adequately in words these regions of 
most intense glaciation. The old gneiss of Norway and 
Sutherlandshire, for example, has been so eroded, smoothed, 
and polished, that it stands up in endless rounded hum- 
mocks, many of them still smooth and flowing like dolphins’ 
backs, with little pools, tarns, and larger lakes lying between 
them. Seen from a height the ground appears like a billowy 
sea of cold grey stone. The lakes, eveiy one of them lying 
in a hollow of erosion, seem scattered bioadcast over the 
landscape. So enduring is the rock, that even after the 
lapse of so long an interval, it retains its ice-worn aspect 
almost as unimpaired as if the work of the glacier had heen 
done only a few generations since. 

Some idea of the massiveness of the ice-sheet is obtain- 
able from a consideration of the way m which the striae run 
across important hill ranges, and athwart what might seem 
to be then natural direction Whilst there was a general 
southward movement from the great snow-fields of Scandi- 
navia, the high grounds of Britain were important enough 
to have their own independent ice, which, as the striae show, 
radiated outward, some of it passing westwards into the 
Atlantic and some of it eastward into the North Sea. So 
thick must it have been as it moved off the Scottish High- 
lands that it went across the broad plains of Perthshire, 
filling them up to a depth of at lpast 2000 teet, and passing 
across the range of the Ochil Hills, which at a distance oi 
12 miles runs parallel with the Highland mountains, and 
reaches a height of 2352 feet. In such cases it has been 
observed that the stnse along the lower slopes of the hill 
barrier run either parallel with the trend of the ground or 
slant up obliquely, while those on the summits may cross 
the ridge at right angles to its course. This shows that there 
must have been a differential movement in the great ice- 
sheet, the lower parts, as in a river, becoming embayed, 
and being forced to move in a direction sometimes even at 
a right angle to that of the general advance. On the lower 
grounds, also, the stnse, converging from different sides, 
unite at last m one general trend as the various ice-sheets 
must have done, as they descended from the high grounds 
on either side and coalesced into one common mass. 
This is well seen in the great central valley of Scotland. 
Still more marked is the deflexion of the strise in Caith- 
ness and the Orkney and Shetland Islands. In these 
districts the general direction of the striation is from 
S S E., which, in Caithness, is nearly at right angles to 
what might have heen anticipated This deflexion has 
been attributed to the coalescence of the ice from Norway 
and from the northern Highlands in the basin of the North 
Sea, and its subsequent progress along the resultant hne 
into the Atlantic. But it may have been due to tlie fan- 
shaped spreading out of the vast mass of ice descending 
into the Moray Firth j for the striae on the south side of 
that inlet run E. lay S , and at last S.E., on the north-east 
of Aberdeenshire, showing that the ice, on the one hand, 
turned southwards into the North Sea, until ib met the 
N.E, stream from Kincardineshire and the valleys of the Dee 
and Don, while, on the other, it moved northward so as 
no doubt to join the Scandinavian sheet, and march with 
it into the Atlantic. The basin of the North Sea must 
have heen choked up with ice in its northern parts, if not 
entirely. At that time England and the north-west of 
France were united, so that any portion of the North Sea 
; basin not invaded by land-ice must have formed a lake. 
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with its outlet by the hollow through which the Strait of 
Dover has since been opened. It has been suggested that 
during such a condition of things the widespread fresh- 
water deposit teimed Loe^s was formed, which covers so 
large a space in the lower plains of the Rhine and the 
north of Belgium, and appears m the valleys of the south- 
east of England. 

The ice is computed to have been at least between 6000 
and 7000 feet thick in Norway, measured from the pre&ent 
sea-level From the height at which its transported debris 
has been observed on the Harz, it is believed to have been 
at least 1470 feet thick there, and to have gradually risen 
m elevation as one vast plateau, like that which at the 
present time covers the interior of Greenland. Among the 
Alps it attained almost incredible dimensions. The present 
snowfields and glaciers of these mountains, laige though 
they are, form no more than the mere shrunken remnants 
of the great mantle of snow and ice which then over- 
spread Switzerland. In the Bernese Oberland, for example, 
the^alleys were filled to the brim with ice, which, moving 
northwards, crossed the great plain, and actually overrode 
a part of the Jura mountains. Huge fragments of granite 
and other rocks from the central chain of the Alps are 
found high on the slopes of that range of heights. 

Boulder-day or Till . — Under this name is included the 
debris which accumulated and was pushed onward under 
the ice-sheet, the “ grund-morane ” or “ moraine profonde ” 
(ante, p. 282). All over the low grounds of North Germany, 
Denmark, and Holland lies a stony or earthy clay passing 
into sand or gravel, in which, together with locally derived 
debus, there is a greater or less proportion of fragments 
from the north. Some of the rocks of Scandinavia, Finland, 
and the Upper Baltic aie of so distinctive a kind that they 
can be recognized in small pieces in the boulder-clay. Thus 
the peculiar syenite of Lanrwig in the south of Norway has 
been recognized abundantly in the drift of Denmark, it 
occurs in that of Hamburg, and m the boulder-clay of the 
Holderness cliffs m Yorkshire. The well-known Rhomben- 
porphyr of southern Norway has likewise been recognized 
at Holderness. Fragments of the Silurian rocks from 
Gothland, or from the Russian islands Dago or Oesel, have 
been met with as far as the north of Holland. These trans- 
ported fragments, so abundant within the line of demarca- 
tion just traced, are an impressive testimony to the move- 
ments of the northern ice-sheet and floating ice. 

The boulder-clay is not spread as a uniform sheet over 
the ground, but varies greatly in thickness and in irregu- 
larity of surface. Round the mountainous centres of dis- 
persion it is apt to occur in long ridges or u drums ” which 
run m the general direction of the rock-striation. 

In those areas which served as independent centres of 
dispersion for the ice-sheet, the boulder-clay partakes largely 
of the local character of the rocks of each district where it 
occurs. Thus in Scotland the clay varies in colour and 
composition as it is traced from district to district. Over 
the Carboniferous rocks it is dark, over the red sandstones 
it is red, over the Silurian rocks it is fawn-coloured. The 
great majority of the stones also are of local origin, not 
always from the immediately adjacent rocks, hut from 
points within a distance of a few miles. Evidence of trans- 
port, however, can be gathered from the stones, for they 
are found m almost every case to include a proportion of 
fragments which have come from beyond the district. The 
direction indicated by the percentage of travelled stones is 
always the same for each region. Thus, in the lower part 
of the valley of the Firth of Forth, while most of the frag- 
ments are from the surrounding Carboniferous formations, 
from 5 to 20 per cent, is » found to have come eastward 
from the Old Red Sandstone range of the Ochil Hills — a 
distance of 25 or 30 miles, while 2 to 5 per cent, are 
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pieces of the Highland rocks, which must have come from 
the high grounds at least 50 miles to the noith-west The 
evidence of dispersion revealed by the stones in the boulder- 
clay harmonizes with that of the strbe on the rocks. Every 
mam mass of elevated ground m Britain seems to have 
caused the ice to move outwaid from it for a certain dis- 
tance, until the stream coalesced with that descending from 
some other height. In Scotland the ice was massive enough 
to move out into the basin of the Noith Sea (then doubtless 
m great part usurped by the glaciers) until it met that 
which was streaming down from Scandinavia. Hence no 
Scandinavian blocks have ever been found m Scotland 
But the Norwegian ice which crept southwards across 
Denmark, may once have extended across the North Sea to 
the Yorkshire coast, if the Scandinavian stones of Holder- 
ness were not carried on floating ice 

The stones m the boulder-clay have a characteristic form 
and surface. They are usually oblong, have one or more flat 
sides or “ soles,” are smoothed or polished, and have their 
edges worn round "Where they consist of a fine-grained 
enduring rock, they are almost invariably found to be 
striated, the strise running with the long axis of the stone. 
These markings are precisely similar to those on the solid 
rocks underneath the boulder clay, and like them have 
manifestly been produced by the friction of stones and 
grams of sand as the whole mass of debris was being steadily 
pushed on in one given direction by the resistless advance 
of the ice (ante, p 282). 

Interglacial Beds . — The boulder-clay is not one uniform 
mass of material. In a limited section, indeed, it usually 
appears as an unstratified mass of stiff stony clay. But it 
is found on further examination to he split up with various 
inconstant and local interstratifications. Beds of sand, 
gravel, fine clay, and peaty layers occur in this way in 
different platforms in the boulder clay. In Scotland and 
elsewhere these interpolated beds bear witness to inter- 
vals when the ice retired from the area, and the land, so far 
as uncovered, was clothed with vegetation and tiaveised 
by herds of the hairy mammoth, reindeer, and musk- 
ox. Hence the long glacial period must have been inter- 
rupted by episodes probably of considerable duration when 
a milder climate prevailed. Such an alternation of con- 
ditions is explained on the hypothesis discussed in previous 
pages (ante, pp 218-220). 

Evidences of Submergence . — After the ice had attained its 
greatest development, the land, which perhaps in north- 
western Europe stood at a higher level above the sea than 
it has done since, began to' subside. The ice-fields were 
carried down below the sea-level, where they broke up and 
cumbered the sea with floating bergs. The heaps of loose 
debris which had gathered under the ice, being now exposed 
to waves, ground-swell, and marine currents, were thereby 
more or less washed down and reassorted. Coast-ice, no 
doubt, still formed along the shores, and was broken up 
into moving floes, as happens every year now in noithern 
Greenland. The proofs of this phase of the long glacial 
period are contained in the sands, gravels, erratic blocks, 
and stratified clays which overlie the coarse older till. It 
is difficult to determine the extent of the submergence, for 
when the land rose the more elevated portions continued to 
be the seats of glaciers, which, moving over the surface, 
destroyed the deposits which would otherwise have remained 
as witnesses of the presence of the sea. The most satis- 
factory evidence is undoubtedly that supplied by beds of 
marine shells. These have been observed on Moel Tryfan, 
in North Wales, at a height of no less than 1350 feet, but 
as the same kind of deposits in which they occur extend to 
a much greater height, the submergence probably consider- 
ably exceeded the limit at which the shells occur. In 
Cheshire beds of shells have been met with at a height of 
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1200 feet. In Scotland the highest level from which they 
have yet been obtained is 524 feet, and in this instance 
they he in one of the mterstratifications in the boulder-clay. 
The coast of Scotland is fringed by a succession of raised 
beaches which, up to that at 100 feet above the present 
mean tide-level, are often remarkably fresh. The 100-feet 
terrace forms a wide plateau in the estuary of the Forth, 
and the 50-feet terrace is as conspicuous on the Clyde. 
The elevation of the land has brought up within tide-marks 
some of the clays deposited over the sea-floor during the 
time of the submergence. In the Clyde basm and some ’ 
of the western fjords these clays (Clyde beds) are full of 
shells Comparing the species with those of the adjacent 
seas, we find them to he more boreal in character ; nearly 
the whole of the species still live m Scottish seas, though 
a few are extremely rare. Some of the more characteristic 
northern shells in these deposits are Pecten Islandicus, 
Tellina calcarea, Leda truncata , L. lanceolate, Saxicava 
rugosa, Panopcea Pforvegica, Trophon clatkrahm, and 
Pfatica dausa. 

That ice continued to float about in these waters is shown 
by the striated stones contained in the fine clays, and by 
the remarkably contorted structure which these clays occa- 
sionally display. Sections may be seen where, upon per- 
fectly undisturbed horizontal strata of clay and sand, other 
similar strata have been violently crumpled, while horizontal 
beds lie directly upon them These contortions must have 
been produced by the horizontal pressure of some heavy 
body moving upon the originally flat beds. No doubt the 
agent was ice in the form of large stranding masses which 
were driven aground in the fjords or shallow waters where 
the clays accumulated. Another indication of the presence 
of floating ice is furnished by large boulders scattered over 
the country, and lying sometimes on the stratified sands 
and gravels, though no doubt many of the so-called erratics 
belong to the time of the chief glaciation. 

One of the most puzzling members of the Drift is the 
series of sands and gravels which cover the low grounds m 
many places, and rise up to heights of 1000 feet and more 
These deposits are sometimes spread out in undulating 
sheets, which, m the Lower districts, seem to merge insen- 
sibly into the marine terraces and raised beaches. But they 
are also very commonly disposed m remarkable mounds and 
m ridges which run across valleys, along hill-sides, and even 
over watersheds. These ridges are known in Scotland as 
kames, m Ireland as eskers, and m Scandinavia as osar. 
They consist sometimes of coarse gravel or earthy detritus, 
but more usually of clean, well-stratified sand and gravel, 
the stratification towards the surface corresponding with the 
external slopes of the ground, in such a manner as to prove 
that the ridges are original forms of deposit, and not the 
result of the irregular erosion of a general bed of sand and 
gravel. Some writers have compared these features to the 
submarine banks formed in the pathway of tidal currents 
near the shore. Others have supposed them rather to be of 
terrestrial origin, due to the melting of the great snow-fields 
and glaciers, and the consequent discharge of large quantities 
of water over the country. But no very satisfactory explan- 
ation has yet been given. 

lie-emergence. — Later Glaciers . — When the land began to 
rise again, the temperature all over central and northern 
Europe was still severe. Yast sheets of ice still held sway 
over the mountains, and continued to descend into the lower 
tracts and to go out to sea. To this period are ascribed 
certain terraces or “parallel-roads” which run along the sides 
of valleys in the Scottish Highlands. It is believed that 
the mass of ice descending from some of the loftier snow- 
fields of this time was so great as to accumulate in front of 
Literal valleys, and to so choke them up as to cause the 
water to accumulate in them and flow out in an opposite 
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direction by the col at the head. In these natural reservoirs 
the level at which the water stood for a time was marked 
by a horizontal ledge or platform due partly to erosion of 
the hill-side and partly to the arrest of the descending 
debris when it entered the water 

Every group of mountains nourished its ov 11 glaciers , 
even small islands, such as Arran in Scotland, had their 
snowfields, whence glaciers crept down into the valleys 
and shed their moraines It would appear indeed that 
some of the northern glaciers of Scotland continued to 
reach the sea-level even when the land had risen to 
within 50 feet or less of its present elevation. On the east 
side of Sutherlandshire the moraines descend to the 50- 
1 feet raised beach , on the west side of the same county they 
come down still lower. The higher mountains of Europe 
still show the descendants of these later glaciers, but the 
jee has retreated from the lower elevations. In the Yosges 
the glaciers have long disappeaied, hut then moiaines 
remain still fresh. In Wales, Cumberland, and the 
southern uplands and Highlands of Scotland, moraines, 
perched blocks, and roches moutonnees attest the abund- 
ance and persistence of the last glacieis It is sometimes 
possible to trace the stages m the gradual retreat of the 
ice towards its parent snow-fields, for the crcscent-sliaped 
moraine mounds lie one behind another until they finally 
die out about the head of the valley, near what must have 
been the edge of the snow-field. 

We know as yet very little of the fauna and flora of the 
laud during tlio Glacial Period in Europe. The vegetation 
was doubtless m great measure the same as that of arctic 
Norway at the present day. The animals included the 
musk-ox, lemming, rein-deer, and other still living arctic 
forms, but included some which have become extinct, such 
as the hairy mammoth and woolly rhinoceros During tlio 
milder inter-glacial periods denizens of warmerregions found 
their way northwards into Eui ope. Thus the hippopotamus 
haunted the rivers of the south of England. By degrees, 
as the climate ameliorated, the arctic vegetation was finally 
extirpated from the lower grounds of central and western 
Europe, and plants loving a milder temperature, which had 
doubtless been natives of Europe before the period of great 
cold, were enabled to rooccupy the sites whence they had 
been driven. On the higher mountains, whoro tlio climnto 
is still not wholly uncongenial for them, colonies of tins 
once general arctic flora still survive The arctic animals 
have also been driven away to their northern homos, or 
have become wholly extinct. And thus, as imperceptibly 
as it began, the long and varied Ice Age came to an end as 
it merged into the next succeeding geological period. 

Recent on Human Period. 

That long succession of ages to winch tho name of tlio 
Glacial Period has been givou shaded without abrupt change 
of any kind into what is termed tho liuman or Recont 
Period. Indeed it may be said with truth that the Glacial 
Period still exists in Europe. The snow-fields and glaciers 
have disappeared from Britain, but thoy still linger among 
the Pyrenees, remain in larger mass among tho Alps, and 
spread over wide aroas in northern Scandinavia. This dove- 
tailing or overlapping of geological periods has been tho 
rule from the beginning of time, tho apparently abrupt 
transitions in the geological record being duo to imperfec- 
tions in the chronicle. 

The question has often been asked whether mau was 
coeval with the Ice Age. To give an answer, we must know 
within what limits the term Ice Ago is used, and to wliat 
particular country or district tho question refers. For it 
is ovidont that even to-day man is contemporary with the 
Ice Age in the Alpine valleys and in Finmai'k. There can 
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be no doubt that be inhabited Europe after the greatest 
extension of the ice, but while the rivers were still larger 
than now fiom the melting snow, and flowed at lugliei levels 

The proofs of the existence of man m foimer geological 
periods are not to be sought for in the occunence of lus own 
bodily remains, as in the case of other animals His bones 
are indeed now and then to be found, but m the vast 
majority of cases Ins foimer presence is levealed by the im- 
plements he has left behind him, formed of stone, metal, 
or bone Many yeais ago the archaeologists of Denmark, 
adopting the subdivisions of the Latin poets, classified the 
prehistoric tiaces of man in three gieat divisions — those of 
(1) the Stone Age, (2) the Bronze Age, and (3) the Iron 
Age Theie can be no doubt that, on the whole, this has 
been the general order of succession. Men used stone and 
bone before they had discovered the use of metal. Never- 
theless, the use of stone long survived the mtioduction of 
bronze and iron In fact, in many Eutopean countries 
where metal has been known for many cen tunes, tlieie aie 
districts where stone implements are still employed, or 
where they weie in use until quite recently It is 
obvious also that, as there are still baibarous tribes un- 
acquainted with the fabrication of metal, the Stone Age is 
not yet extinct in many paits of the woikl. In this in- 
stance wo again see how geological periods run into each 
other. The nature or shape of the implement cannot tlieie- 
foie be always a very satisfactory proof of antiquity. We 
mu3t judge of it by the circumstances under which it was 
found. From the fact that in north-western Europe the 
ruder kind of stone weapons occurs in what are certainly the 
older deposits, while others of more highly finished work- 
manship are found in later accumulations, the Stone Age 
lias been subdivided into an early or Pabeohtluc and a 
liter or Neolithic epoch There can be no doubt, however, 
that the later was m great measure coeval with the age of 
bionzs, and oven to some extent of lion. 

The deposits which contain the history of the human 
perm l aie civcm-loam, nvci -alluvia, lake-bottoms, peat- 
mosses, sand dunes, and other superficial accumulations 

Mo it calcareous districts abound in underground tunnels 
and caverns which have been dissolved by the passage of 
water from the surface (ante, p 271) In a large number 
of cases these cavities have communicated with the outer 
surface, so that terrestrial animals, including man lnmsolf, 
have made use of them as places of retreat, or have fallen 
ar been washed into them The floors of some of them are 
covered with loam or cave- earth, resulting from the deposit 
of the silt carried m the water which formerly flowed 
through them. Very commonly also, a deposit of stalag- 
mite has formed from the drip of the roof. Hence any 
organic remains which may have found their way to these 
floors have been sealed up and admirably preserved. 

Above the piesent levels of the rivers there lie platforms 
or terraces of alluvium, sometimes to a height of 80 or 100 
feet. These deposits are fragments of the river gravels and 
loams laid down when the streams flowed at that elevation, 
and therefore before the valleys were widened and deepened 
to their present form. River action is at the best but slow 
To erode the valleys to so great a depth beneath the level 
of the upper alluvia, must have demanded a period of many 
contuiies. There can therefore he no doubt of the high 
antiquity of these deposits They have yielded the remains 
of many mammals, some of them extinct, together with the 
flmt flakes made by man. From the natiue and structuie 
of some of the high-lying gravels, there can be little doubt 
that they were formed at a time when the rivers were larger 
than now, and wero liable to be frozen and to be obstructed 
by large accumulations of ice. We aie thus able to connect 
the foimations of the human period with some of the later 
phases of the Ice Age in the west of Europe. 


From the evidence of caverns and liver-alluvia of Biltain, 
Germany, and Fiance, Dawlans enumeiates about fifty 
mammals as among the chief inhabitants of Europe during 
the early human period. They include many of the ani- 
mals still found wild m Europe, Asia, or Africa, such as 
the marmot, haie, beaver, lemming, leopard, lynx, wild cat, 
otter, brown beai, w r olf, fox, Afncan elephant, musk sheep, 
chamois, wild boai, hoise, reindeer, and hippopotamus. It 
will be obseived what a remarkable nnxtuie there is m this 
list of foims now found in alpine or aictic regions, on the 
one hand, with others only now to be seen in warm lati- 
tudes Probably theie continued to bo great alternations 
of climate and changes in the distubuliou of food, so that 
migiations successively from opposite quaiters took place 
into cential and western Europe, But among the denizens 
of these legions weie some that have been long extinct, such 
as the mammoth, Elephas antiquus, M<ichauodus lahdens, 
the woolly lhiuooeios, the lush elk, and others, That 
man was the contompoiary of these extinct foims is shown 
both by the association of his flmt weapons with their 
remains, and by the discoveiy of a tusk ot the mammoth 
with an adnmable outline of the animal caived upon it. 
Tins valuable relic, with bones of the reindeer and stag 
admirably sculptured into likenesses of these animals, w T as 
found in one ot the caves of Pengord m central France 

From the beds of lakes, and from peat-mosses, evidences 
of more advanced civilization liavo been obtained. In 
Switzerland and elsewfieie, lemams of wooden pile-dwellings 
have been observed during times when the water has been 
low Associated with these are weapons and implements 
of stone, m other cases of bronze and of iron, pottery, rude 
lands of cloth, seeds of different ceieals, and bonts of do- 
mesticated animals. The dog, swine, goat, horned sheep, and 
other familiar animals appear as the companions of man. 
But there is evidence that some of the creatines wdiieh he 
tamed to lus use were not natives of Europe, but had their 
original stocks m cential Asia, and that some of lus giains 
must likewise have been introduced 11 once vre have 
glimpses into some of the caily human migrations from that 
eastern centre whence so many successive waves of popula- 
tion have invaded Em ope 

The later chronicles of the geologist rnoige insensibly 
into those of the aichseologist, The latter claims as lus 
field whatever bolongs to the history of man on the globe ; 
the former includes the lus Lory of man in that larger luatoiy 
of the earth of which a biief outline has been given in the 
foregoing pages. 


Post-Tertiary Series in North America. 


The general succession of events in post-Teitiary 
times appears to have been nearly the same over the 
northern hemisplieie both in the New and the Old World. 
In North Ameuca we liavo the same sliaiply-defined line 
between the older post-Tertiary deposits and pievious forma- 
tions, due to the glacial conditions which, overspreading 
these regions, m great measure destroyed the superficial 
accumulations of the immediately preceding eras. The 
Quaternary or posl-Teiliary formations are grouped by 
American geologists in the following subdivisions • — 


4. Accent, and 1 Peat, alluvium, blown sand, "alkali” deposits, 
’ ’ gcysei deposits, cave deposits, artificial mounds. 

Rivci -terraces, loess. 

Raised beaches 

Sa.ncam sand, Champlain clays, Lrdu clay 
Boulder clays, unstialilicd clays, sands, and gravels. 
■As m Europe, the glacial deposits mciease in thick- 
ness and vanet y from south to north The southern limit of the 
unstrutifiod drill lies somewhere in the, neighbourhood of the 30tli 
parallel of uoitli latitude, and tlic deposit langos from the Atlantic 
west Wald to tlio meridian of 98° It spreads, therefore, across 
British North America, and is found over a considerable area of 
the north-eastern States. It uses to a height of 5800 feet among 
X. - 47 


Prehistoric j 
3 Ten ace . 

2 Champlain. 

1 Glacial . 

1 Glacial 
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tlie White Mountains The absence of any tiue boulJei-Jnft on 
the Rocky Mountain slopes vliere it might have been looked foi, 
is lcmatkable 

Underneath the bouldei-clay the solid rocks, as m Em ope, are 
often ivell striated Tlie dnection of the stine is generally soutli- 
waul, vaiymg to south-east and south-wi st accoiding to the fonn 
of the gLonnd In recent yeais extensive ice-woin loek-suihices 
have been obseived among tlie Roclcy Mountains by Hayden, King, 
and others, proving that these elevations iuimeily possessed then 
glaciers, if they weie not huned undei the gieat me-sheet 

The duft heals witness to a geiieial southeily ti anspoi tof mateiial, 
and, in conjunction n ltli the stuated locks, shows that the gieat ice- 
sheet moved fiom noith to south at least as far as about the latitude 
of Washington Logan mentions that in some paits of Canada the 
glacial drift and bouhlem inn miidges north and south, thus eone- 
snondin" with the geneial dnection of tianspoit, like tlie “cliums " 
m Button As in E ui ope, the eoaise bouldei-clay at the base of 
the Quatemaiy deposits is essentially uufossihferous 

2 (Jlmnpkiui .— Under tins name Amenean geologists class the 
sands, giavels, and clays which oveilio the lower boulder-chift. 
These deposits include eoaise unstiatihed gra\ els, as well as finely- 
stratified days In eastern Canada they aie well developed, and 
show tlie following subdivisions — 

( St Maui ice and Soiel sands, Su i'iccuci sand of Monti cal, 
Upper. ] upper sand and gravel of Beauport, upper Cliamplam 

( clay ancl sand of Veimont. 

T ( Lcda clay of the St Lawrence and Ottawa, lower sliell- 
Lower j &tlut p 0 j. Beaupoit , low ei Champlain day of Yeiruont 

The lower subdi\ lsions consist chiefly of clays, which use to a 
hemht of GOO feet above the sea They liaie some mtemtiatificd 
bed's ot siliceous sand, but few boulders They contain mauno 
oigamsins, such as Lcdct t) uncut a, Saxicaia ? ugosa, Tclluict Guon- 
lunclicci, bones of seals, whales, &c On the banks ot the Ottawa, 
in Gloucestei, the ehijs contain muncious nodules winch have been 
foil nod i ouud ox game bodies, paitieulaily the fish Mdlotia i/ Hoots 
oi capelmg of tlie Lowei St Lawience Dawson also obtained 
liunieious lemanis of teuestual niaish plants, glasses, calicos, 
mosses, and alg.e, This wuter states that about 100 species of 
lmuine imoitebiates have been obtained from the clays of tlie SI 
Lawience valley All except fom oi h\ o species m the oldei part 
of the deposits are shells of the boieal oi Aietio legions ol the 
Atlantic , and about half aie found also m tlie glacial clays of 
Britain The great majority arc now living in the Gulf of St 
Lawience and noiglibouiing coasts, especially oif Labradoi 1 

3 To ) ucn. — Tins division includes the tenaeed deposits of 
alluvial material so marked alouglhe river valleys and lake margins 
in the northern pait of tlie United States and m Canada, and iound 
also m some degiee along the sea-coast These deposits oecui m 
successive platfoims oi terraces, marking the contraction m volume 
of the lakes and livers, consequent, probably, upon intermittent up- 
heavals of the land. They aie w'ull developed round the great lakes 
Thus in the basin of Lake Huron deposits of line sand and elay con- 
taining flesh- water shells rise to a height of 40 feet or more above 
the present level of tlie watoi, and run hack horn the shore sometimes 
for 20 miles Regular tmaees, corresponding to forner waloi- 
levels of the lake, run for miles along the slioies at heights of 120, 
150, and 200 feet Slmiglo beaches and mounds or ridges, exactly 
like those now m course ot foiination along the exposed shoies of 
Lake Hinon, can bo leeognmed at heights of 60, 70, and 100 feel, 
Uufossihferous tonaces orcui abundantly on tho niaigm of Lake 
Snpenor At one point mentioned by Logan, no fewer than soven 
of these ancient beaches occur at intervals up to a height of 331 feet 
above the present level of the lake 2 Most of the riveis are bordered 
with lines of terraces, as in the well-known example of tho Con- 
necticut valley described by Ilitcheoek The rivers are believed to 
have had their maximum volume at tho beginning of the Toiraeo 
epoch, swollen doubtless by tho melting oi tlie still existing ico- 
sheets and snow-fields. Their woilc consisted partly in depositing 
fine alluvium or loess over their Hood-plains, partly m scorning their 
channels out of the Champlain formations. Greater elevation 
towaids the interior, by augmenting their slope, mci eased their 
excavating power. 

Terraces of marine ongm likewise occur both on tho coast and 
far inland On the coast of Maine they occur at heights of 150 
to 200 feet, round Lake Champlain at least as high as 300 feet, and 
at Montreal nearly 500 feet above the present level of tlio sea. In 
the absence of organic remains, however, it is not alwayb possible 
to distinguish between tonaces of marine origin marking former sea- 
margms, and those left by the retirement oi rivers and lakes. In 
the Bay of Fundy ovidence lias been cited by Dawson to prove sub- 
udence, foi ho lias observed there a submerged forest of pane and 
Aecli lying 25 feet below high-water mark. 3 

4 Recant and Prehistoric. —The deposits in this group are cssen- 


1 Acadian Geoloyy, p, 70 2 Geology of Canada, p. 910. 

8 Acadian Geoloyy, p. 28. 
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tially the same with those m Europe , and, as m that continent so 
m Amenca, no dehnite lines can be diawn within which they should 
he confmed They cannot he sliaiply sepaiated hom the Tenure 
senes, on the one hand, nor hom modem accumulations, on the 
otliei Besides the maishes, peat-hogs, and other oigamc deposits 
which belong to an eaily peuod m the human occupation of Ameucn, 
some oi the youngei alluvia of the livei -valleys and lakes can no 
doubt claim a high antiquity, though they have not supplied the 
same copious evidence ol eaily man which gives so much interest to 
the conespondnig Euiopean ini matrons Heaps of shells oi edible 
species oceiu on tlie coasts of Nova Scotia, Maine, &c Tlie huge 
mounds oi aitiiieial ongm m the Mississippi valley have excited 
much attention. 

PART VII. — PH YSIO GRAPHIC AL GEOLOGY. 

In the investigation of the geological history of any 
country, two questions present themselves. We have first 
to consider the nature and arrangement of the rocks which 
underlie the surface, and to ascertain from them what has 
been the march of events, what changes m geography have 
successively taken place, and what races of plants and 
animals have come and gone The gradual geological 
evolution of the earth has been sketched m the foregoing 
part of this article But besides the history of the solid 
rocks beneath the surface of tho land, there is that of the 
suiface Ltsclf Mountains and plains, valleys and ravines, 
cliffs, peaks, passes, lakes, and the many other features of 
a country demand attention. By what processes have these 
varied outlines been impiessed upon the surface of the 
globe? Arc they of different ages, and if so, how can their 
histoiy he ascertained 17 

The branch of geological inquiry which eudeavoms to 
answer those questions has boon teimed Physiogiaphy or 
Physiograplncal Geology. Its investigations ovidcutly de- 
mand an acquaintance with Stratigraplncal Geology. We 
must beablo to trace out the former geographical conditions 
of tho globe before we can adequately reason on the ongm 
of those now existing. Hence the consideration of this 
branch of tho subject has necessarily been reserved for this 
concluding section. 

Tho stratified formations, of which tho succession and 
history have been traced m tho previous pages, wero clnelly 
laid down on the soa-ftoor m wide horizontal or gently 
inclined sheets. They have since been upraised into laud, 
their horizon tality has been in gieat part desti oyed; and they 
have been enormously wasted by denuding agents. In con 
sideung therefore how they have acquired their present ex- 
ternal forms, we have to deal with tho effects of two lands 
of forces, one acting from below, the other on the surface. 

' These stratified rocks were, on tho whole, deposited in 
shallow water, and luivo been repeatedly upraised and 
denuded, so that the younger have been formed out of the 
waste of tho older. They have their modern counterparts, 
not m tho deposits of tho great ocean-basins, but in those 
of comparatively shallow seas. The inference to be drawn 
from these facts is that tho pioseut continental regions, 
through many local oscillations, have existed as terrestrial 
ridges from a remote geological antiquity, and that tho ocean 
basins in like manner have, on tho whole, retained their 
identity. When the geologist asks himself liow tlie present 
distribution of sea and laud is to be accounted for, ho finds 
that tho answer to tho question goes back to early Palaeozoic 
times, whence lie can in some cases trace the gradual 
growlli of a continent downward through tho lung cycles of 
geological time. But there still remains tho problem to 
account for tho original wrinkling of tho surface of the globe, 
whoreby tho present groat ridges and hollows were produced. 

It is now generally agreed that these inequalities have 
been produced by unequal contraction of thu earth’s mass, 
the interior contracting more than tho outer crust, which 
must therefore have accommodated itself to this diminution 
of diameter by undergoing corrugation. But there seems 
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to have been some oiigmal distribution of materials in the 
globe that initiated the depressions on the areas which 
they have retained. It has been already pointed out (ante, p. 
223) that the matter underlying the oceans is more dense 
than that beneath the continents, and that, partly at least, 
to this cause must the piesent position of the oceans be 
attributed The early and persistent subsidence of these 
areas, with the consequent increase of density, seems to have 
determined the mam contours of the eartlTs surface. 

Fiom what has been stated in part iv., the readei 
will Lindeistand that rocks which were originally horizontal, 
or nearly so, have been crumpled over tiacts thousands of 
square miles in extent, so as to occupy now a superficial 
area greatly less than that which they originally coveied. 
It is evident that they have been horizontally compressed, 
and that this result can only have been achieved as a con- 
sequence of the subsidence of such a curved suiface as that 
of our globe The difficulty of explaining these corruga- 
tions on the hypothesis of the contraction of a solid globe 
is undoubtedly gieat. Mr 0. Fisher, indeed, believes 
that the present inequalities of contour on the earth’s sur- 
face are from sixty-six to eleven and a half times as great 
as they would have been had they resulted from the con- 
traction of a solid globe, and he has suggested that the earth 
need not have become solid throughout simultaneously, and 
consequently may have been considerably larger than it is 
now at the tuno when a solid crust was first formed. 1 

The geological phenomena long ago led to a belief m the 
liquidity of the earth’s interior. Since this belief has been 
so weightily opposed by the physical arguments already 
adduced (ante, p. 225), geologists have endeavoured to 
modify it m such a way as, if possible, to satisfy the re- 
quirements of physics, while at the same time providing 
an adequate explanation of the corrugation of the earth’s 
crust Mr Hopkins, Professor Dana, Professor Shaler, and 
Mr Fisher have, on different grounds, advocated the ex- 
istence of a fluid or viscous substratum beneath the crust, 
the contraction and consolidation of which produce the 
corrugations of the rocks and of the surface. “The increase 
of temperature,” says Mr Fisher, “though lapid near the 
surface, becomes less and less as we descend, so that, if the 
earth were once wholly melted, the temperature near the 
centre is not very greatly above what it is at a depth which, 
compared to the earth’s radius, is small. Consequently, if 
it requires great pressure to solidify the materials at such 
a temperature, it is probable that the melting temperature 
m&y be reached before the pressure is sufficient to solidify.” 
The crust, of course, must be able to sustain itself on the cor- 
rugated surface of the supposed viscous layer without break- 
ing up and sinking The same writer has even suggested 
that the observed amount of corrugation is more than can be 
accounted for oven on this hypothesis, and that the shrink- 
age may have been duo not merely to cooling, but to the 
escape of water from the interior m the form of the super- 
heated steam of volcanic vents. 2 More recently Herr 
Siemens has been led, from observations made in May 1878 
at Vesuvius, to conclude that vast quantities of hydrogen 
gas, or combustible compounds of hydrogen, exist in the 
earth’s interior, and that these, rising and exploding in the 
funnels of volcanoes, give rise to the detonations and clouds 
of steam. 3 

Leaving the vexed question of the condition of the earth’s 
interior, the hypothesis of secular cooling and contraction 
furnishes a natural explanation of the origin of the domin- 
ant elevations and depressions of the surface, and of the 
intense crumpling which the rocks in many regions have 
undergone. Taking 0'09 as the coefficient of contraction 

1 Cambridge Phil. Trans , vol. xii. pt. u , 1875. 

f Phil Mag., October 1875 

3 Monatibencht do K. prenss, Alad. Wissenscliaft, 1878 p. 558. 
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for a supposed stratum 500 miles thick, lying beneath 25 
miles ol crust, and passing from a fused into a solid state, 
Mr Fisher found that every 100 miles measured along a 
great circle on the surface would have been one mile hugei 
before the contraction, and that this might produce a tiian- 
gular elevation of “ 25 square miles on a base of 100 miles, 
which would give a range of mountains half a mile high. 
If only 50 miles out of the hundred were disturbed, the 
range would be a mile high, and so on.” 4 

The effects of this lateral pressure may show themselves 
either m broad dome-like elevations, oi m narrower and 
loftier ridges of mountain The structure of the crust is so 
complex, and the resistance offered by it to the pressuie is 
consequently so varied, that abundant cause is furnished for 
almost any diversity m the forms aud distribution of the 
wrinkles into which it is thrown. It is evident, however, 
that the folds have tended to follow a linear direction. In 
North Amenca, from early geological times, they have kept 
on the whole on the lines of meridians In the Old World, 
on the contrary, they have chosen diverse trends, but the 
last great crumplings — those of the Alps, Caucasus, and 
the great mountain ranges of cential Asia — have risen along 
parallels of latitude 

Mountain chains must therefore be regarded as evidence 
of the shrinkage of the eaith’s mass. They may be the 
result of one movement, or of a long succession of such 
movements. Formed on lines of weakness iii the crust, 
they have again and again given relief from the strain of 
compression by undergoing fresh crumpling and upheaval. 
The successive stages of uplift are usually not difficult to 
trace. The chief guide is supplied by unconformability, as 
explained on p. 318. Let us suppose, for example, that 
a mountain range consists of upraised Lower Silurian 
rocks, upon the upturned aud denuded edges of which the 
Carboniferous Limestone lies tiansgressively. The ouginal 
upheaval of that range must have taken place at the 
penod of geological time represented by the interval 
between the Lower Silurian and the Oarbonif cions Lime- 
stone formations. If, in following the range along its 
course, we found at last the Carbomfeious Limestone 
also highly inclined and covered unconformably by the 
Upper Coal-measures, wo should know that a second uplift 
of that portion of the ground had taken place between 
the time of the Limestone and that of the Upper Coal- 
measures. By this simple and obvious kind of evidence 
the relative ages of different mountain chains may be com- 
pared. In most great mountain-cbains, however, the rocks 
havb been so intensely crumpled, and oven inverted, that 
much labour maybe required before their true relations can 
be determined. 

Tlie Alps offer an instructive example of a great mountain chain 
formed by repeated movements during a long succession of geologi- 
cal periods. As lias been already stated, the central portions of the 
chain consiht. of gneiss, schists, granite, and otliei crystalline locks, 
partly referable to the Archman seiies, but many of which appeal to 
ho metamorphosed formations of Palaeozoic, Sccondaiy, and even of 
older Tertiary age 

It would appear therefore that the first outlines of the Alps wore 
traced out even m Aichsean times, and that after submergence, and 
the deposit of Palaeozoic formations along then flanks, if not over 
most of tlieir site, they were re-olevated into land. Eiom the le- 
lations of the Mesozoic locks to each other, vve may infer that 
several lenewed uplifts after successive denudations took place before 
the beginning of the Tertiary formations. A large pait of the range 
was, as we have seen, submerged during the Eocene period under 
the watcis of that wide sea winch spread across the centre of the 
Old World, and m which the N uramuhtic Limestone and Flyscli wei e 
deposited But about the close of that peiiod the gland upheaval 
took place to winch the present magnitude of the mountains is 
chiefly due. The older Teitiary rocks, previously horizontal under 
the sea, were raised up into land, crumpled, dislocated, inverted, 
togetliorwith all the older formations of the chain. -So intense was 
the compression to which the Eoceno clays and sands were subjected 

S 4 Cambridge Phil Trains., vol xi, pt. in. 
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that they were converted into rocks as hard and crystalline as many 
of the Palaeozoic masses. It is strange to reflect that the enduimg 
materials out of which so many of the mountains, cliffs, and pin- 
nacles of the Alps have been formed axe of no higher geological an- 
tiquity than the London Clay and othei soft Eocene deposits of- the 
south of England. Aftei the paroxysm of elevation had ended, one 
or more large lakes were foimed along the northern base ot the 
moun tains . In these hollows the Swiss molasse accumulated to a 
depth of more than 6000 feet — a great pile of slowly formed giavels, 
sands, and clays That the sea gained occasional ai cess to the region 
is shown by the xntei polation of bands containing manne organisms, 
as already stated (ante, p 363). Hot improbably a giadual sub- 
sidence of the region was going on dunng tlie foimation of the 
molasse But towards the close of the Miocene peiiod another great 
epoch of mountain-making was ushered m The lakes disappeared, 
and their thick sediments weie thrust np into large, broken, moun- 
tain masses. The Elgin, Kossherg, and other prominent heights 
along the northern flank of the Alps are foimed of these upturned 
lacustrine deposits. Since that gteat movement no paioxysm 
seems to have affected the Alpine region Ceaseless changes, 
indeed, have been in progress, hut they have "been due not so much 
to subterranean causes as to those subaerial forces which are still so 
active 

The gradual evolution of a continent during a long succession of 
geological penods lias been admirably woiked out for North 
America by Dana, King, Hayden, Newberry, Powell, Dawson, and 
others. The general character of the stiuctnre is extreme sim- 
plicity, as compared with that of the Old World In the Rocky 
Mountain region, for example, while the Paleozoic formations lie 
unconfoimably upon the Archaian gneiss, there is, according to King, 
a regulai conformable sequence from the Lower Silurian to the 
Jtiiassie rocks During the enormous mteival of time iepiesented 
by these massive foi matrons what is now the axis of the continent 
lemained nndistuibed save by a gentle and protnicted subsidence 
In the great depression thus pioduced all the Palrcozoic and a great 
part of the Mesozoic rocks were accumulated At the close of the 
Jurassic period the fust great upheavals took place Two lofty 
ranges of mountains, — the Sieira Nevada (now with summits moie 
than U, 000 feet high) and the Wahsatch, — 400 miles apait, were 
pushed up fiom the great subsiding area These movements were 
followed by apiolongad subsidence, during which Cretaceous sedi- 
ments accumulated over the Rocky Mountain region to a depth of 
9000 feet or more Then came another vast uplift, whereby the 
Cretaceous sediments weie elevated into the ciest of the mountains, 
an da parallel coast-iange was formed fiontmg the Pacific Intense 
metamoi'phism of the Cretaceous rocks is stated to have taken 
place. During the Tertiary ages the Rocky Mountains weie perma- 
nently raised above tlie sea, and giadually elevated to their present 
height. “Vast lakes oxisted among them, in which, as in the 
Miocene basins of the Alps, enormous masses of sediment accumu- 
lated The slopes of the land were clothed with an abundant vege- 
tation, in which, as already stated (ante, p 366), wo may trace the 
ancestors of many of the living tiees of North America One of 
the most staking features in the later phases of this history was the 
outpouring of gteat floods of tiachyte and other lavas from many 
points and fissuies over a vast space of the Rocky Mountains In 
the Snake River region these lavas have a depth of 700 to 1000 
feet, ovei an area 300 miles m bieadth. 

These examples show that the elevation of mountains 
has been occasional and, so to speak, paroxysmal. Long 
intervals elapsed when a slow subsidence took place, but at 
last a point was reached when the descending crust, unable 
any longer to withstand the accumulated lateral pressure, 
was forced to find relief by rising into mountain ridges. 
"With this effort the elevatory movements ceased. They 
were followed either by a stationary period, or more usually 
by a renewal of the gradual depression, until eventually 
relief was again obtained by upheaval, sometimes along new 
lines, but often on those which had previously been used. 

We see also how, by such enormous compression, the 
rocks should have acquired a cleavage structure (ante, 
p. 306). Soft clays have been squeezed and folded till 
they have become hard fissile slates. So intense have been 
the corrugation and compression that the strata have under- 
gone a chemical rearrangement of their particles ; they 
have been “metamorphosed” or changed into schists and 
gneisses, if indeed some portions of them have not been 
actually fused and intruded into the surrounding masses as 
igneous rocks. 

The consideration of these changes enables us to realize 
why the strata of a great mountain chain should rise into 


steeper folds as they are traced away from the plains, until 
they are found at last folded back upon themselves, and 
the older are made to overlie the younger. Instead of over- 
lying the central and more ancient masses of the range, they 
seem really to dip into and under them, so that a sectiou 
across the region might convey the impression of a great 
synclme instead of a great and complicated anticline. This 
fan-shaped arrangement of the rocks may be observed even 
in the single mountains of a great chain. Mount Blanc is 
a familiar example. 

Another piece of geological structure is sometimes brought 
vividly before us by the examination of these legions of 
disturbance. Hot only have the rocks been crumpled and 
inverted , they have likewise been traversed by great dis- 
locations. Those on one side of a fissure have been pushed 
bodily over those on the other side, or they have experienced 
a vertical displacement of hundreds or even thousands of 
feet. As a rale, however, dislocations are more easily traced, 
if they are not also larger and more numerous, among the 
low grounds than among the mountains. One of the most 
remarkable and important faults in Europe is that which 
bounds the southern edge of tlie Belgian coal-field. It can 
he traced across Belgium, has recently been detected in the 
Boulonnais (ante, p. 350, note), and may not improbably run 
beneath tlie Secondary and Tertiary rocks of the south of 
England. It is a remarkable fact that faults which have a 
veitical displacement of many thousands of feet produce 
little or no effect upon the surface. The great Belgian fault, 
for example, is crossed by the valleys of the Meuse, and other 
northerly-flowing sli earns. Yet so indistinctly is it marked 
in the Meuse valley that no one would suspect its existence 
from any peculiarity in the general form of the ground, and 
even au experienced geologist, until he liad learned the 
structure of the district, would scarcely detect any fault at 
all. 

With tlio fractures along mountain chains we may connect 
the hot springs so frequently to ho mot with m those regions. 
But the most important connexion with the heated interior 
is that established by volcanic vents. The theory of secular 
contraction, while affording a rational explanation of the 
origin of tlio great terrestrial ridges, seivos at the same time 
to show why volcanoes should so frequently rise aloug these 
ridges (ante, p. 254). The elevation of the crust, by 
diminishing the pressure on the parts beneath the upraised 
tracts, permits them to assume a liquid condition, and to 
rise withiu reach of the surfaco when, driven upwauls by 
tlie expansion of superheated vapours, thoy are ejected, In 
the form of lava or ashes. 

It appears therefore that the present contours of the 
earth’s surface must bo duo in large measure to the elfects 
of the contraction of a cooling globe. The crust 1ms been 
repeatedly corrugated, sometimes suffering sudden and 
paroxysmal shocks, at other times undergoing slow and long- 
continued upheaval and depression. 

But these subterranean movements form only ono phase 
of the operations by which the outlinos of the land have 
been produced. They have ridged np tlio solid crust above 
the soa-level, and have thus given rise to land, bub the land 
as we now see it has acquired its features from th e prolonged 
and varied action of the epigeno agents upon rocks of very 
varied heights and powers of resistance. 

It is evident that, as a whole, the land suffers ceaseless 
erosion from the time that it appears above water, It is 
likewise clear, from the nature of the materials composing 
most of tho rocks of the land, that they have been derived 
from old denudations of tho same kind. And thus, side 
by side with the various upheavals and subsidences, there 
has been a continuous removal of materials from tho land, 
and an equally persistent doposit of theso materials under 
water, and consequent growth of new rocks. 
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This degradation of the surface may he aptly compared 
to a process of sculpturing, which begins as soon as the land 
emerges from the sea, and never ceases so long as any por- 
tion of the land remains above water. The implements 
employed by nature in this great work are those epigene 
forces whose operations have already been described. Each 
of them, like a special land of graving tool, produces its 
own characteristic impress on the land. The work of lam, 
of frost, of rivers, of glaciers, can be readily discriminated, 
though they all combine harmoniously towards the achieve- 
ment of their one common task. Hence the present con- 
tours of the land must depend partly (1) on the vigour with 
which the several epigene agents perfoim their work of 
erosion, (2) on the original configuration of the ground, 
and the influence it may have had m guiding the opera- 
tions of these agents, and (3) on the varying structure and 
powers of resistance possessed by the rocks. 

1. Taking a broad view of denudation, we may conveni- 
ently group together the action of air, frost, springs, rivers, 
glaciers, and the other agents which wear down the surface 
of the land, under the one common designation of subaerial, 
and that of the sea as marine The general results of sub- 
aerial action are — to furrow and channel the land, to erode 
valleys, to sharpen and splmtei the ridges of mountains, 
and thus, while roughening, to lower the general surface 
and carry out the detritus to the sea. The action of the 
sea, on the other hand, is to plane down the land to the 
level at which the influence of breakers and ground-swell 
ceases to have any erosive effect ; the flat platform, so often 
visible between tide-marks on a rocky exposed coast-line, 
is an impressive illustration of the tendency of marine 
denudation. The combined result of subaerial and marine 
action, if unimpeded by any subterranean movement, would 
evidently be to reduce the land to one general level under 
the sea. For, except in that upper marginal zone wheie 
the waves and tidal currents play, the waters of the ocean 
protect the solid rocks which they cover. And the rocks 
indeed can find no permanent protection anywhere else 
But to reduce a large area of laud such as a continent to 
the condition of a submarine plain, would require a longer 
period of time than seeni3 to have elapsed between two 
epochs of upheaval. Traces of ancient plains of marine de- 
nudation are to be met with in Scandinavia and in Scotland, 
on but a comparatively small scale, as if there had been time 
for only a narrow platform to be formed before the next 
paroxysm of contraction and uplift completely renovated 
the geography of the region. 

Instead of trying to estimate how much work is done by 
each of the subaerial agents in eroding the land, we gain a 
much more impressive idea of the reality and magnitude 
of their work as a whole by treating their operations as one 
great process, the effects of which cau be actually measured. 
The true gauge of the present yearly waste of the surface 
of the land is furnished by the amount of mineral matter 
carried every year into the sea by rivers. This mineral 
matter is partly in mechanical suspension, partly in chemical 
solution, and is to no small extent pushed m the form of 
shingle and sand along the bottoms of tbe streams. Some 
data respecting its amount have been already given (ante, 
pp 274, 278). If we take the ratios furnished by the 
Mississippi as a fair average, which, from the vast area and 
varied climatal and geographical characters of the region 
drained by that river, they probably are, then we learn that 
•yftJfrffth of a foot is worn away from the general surface of 
the land every year. At this rate, if the present erosion 
could be sustained, the whole American continent, of which, 
according to Humboldt, the mean height is 748 feet, would 
be worn down to the sea-level in about 4J millions of years 
— a comparatively short period in geological chronology 
It is obvious, however, that the denudation is not equally 
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distributed over the whole surface of the land. If ^-^th 
of a foot is the mean rate from the whole surface, then some 
parts, including the more level grounds, must lose very 
much less than that amount, while other parts, such as the 
slopes and valleys, must lose very much more. The pro- 
portions between these extremes must continually vary 
throughout every country, according to angle of declivity, 
nature of surface, amount and distribution of rainfall, and 
whether the rain is spread over the year or concentrated 
into a short period. 

The proportion between the area covered by the more 
level ground of a country, where the rate of deundation is 
least, and that of the declivities, valleys, and stream chan- 
nels, where that rate is greatest, maybe assumed as nine to 
one. The extent of the annual waste may be further taken 
to be nine times greater over tbe latter than over the former, 
so that, while the more level parts of the surface have been 
lowered 1 foot, the valleys have lost 9 feet. Taking the 
mean rates of waste over the whole area to be innnjtb of 
a foot per annum we find that on these data the annual loss 
amounts to fths of a foot from the flatter grounds and 5 
feet from the valleys m 6000 years. This is equal to a loss 
of 1 foot from tho former in 10,800 years and from the 
later m 1200 yeais, or to T \rth of an inch from the one m 
75 and from the other in 8} years. At this rate of erosion, 
a valley 1000 feet deep may be excavated m 1,200,000 
years. These estimates aie only approximations to the 
truth, but they are valuable m directing attention to the 
real efficacy of the apparently insignificant subaerial denuda- 
tion now in progress. Any other estimates of the relative 
amount of material worn away from the different parts of 
the surface may be taken, but the mean annual loss from 
the whole area, as ascertained by the river discharge, re- 
mains unaffected. If we represent too large an amount as 
removed from the valleys we diminish the loss from the 
open country, or if we make the contingent derived from 
the latter too great we lessen that from the former. 

2. From this reasoning it follows that, apart altogether 
from in egularities of surface due to inequalities of upheaval, 
every area of laud exposed to ordinary subaerial action 
must, in the end, be channeled into a system of valleys. 
Even a smooth featureless tract elevated uniformly above 
the sea would eventually be widely and deeply eroded. 
Nor would this require a long geological period, for, at 
the present rate of waste in the Mississippi basin, valleys 
800 feet might be carved out in a million years. Un- 
doubtedly the original features superinduced by subter 
ranean action would guide and modify the operations of 
running water, though their influence would certainly wane 
as the features themselves slowly disappeared. In no case 
probably would tho aboriginal contour remain through a 
succession of geological periods. Traces of it might still be 
discernible, but they would he well-nigh effaced by the new 
outlines produced by the superficial agents. In the vast 
tablelands of Colorado and the other western territories of 
the United States an impressive picture is visible of the 
results of mere subaerial erosion on undisturbed and nearly 
level strata. Systems of stream-courses and valleys, river 
gorges unexampled elsewhere in the world for depth and 
length, vast winding lines of escarpment, like ranges of sea- 
cliffs, terraced slopes rising from plateau to plateau, huge 
buttresses and solitary stacks standing like islands out of 
tlie plains, great mountain masses towering into picturesque 
peaks and pinnacles cleft by innumerable gullies, yet every- 
where marked by the parallel bars of the horizontal strata 
out of which they have been carved — these are the orderly 
symmetrical characteristics of a country where the scenery 
is due entirely to the action of subaerial agents on the one 
hand and the varying resistance of perfectly regular stratified 
rocks on the other. The Alps, on the contrary, present an 
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instructive example of the kind of scenery tliat arises v.here 
a mass of high ground has resulted from the intense cor 
rugation and upheaval of a complicated senes of stratified 
and crystalline rocks, subsequently for a vast period carved 
by ram, frost, springs, and glaciers. We see how, on the 
outer flanks of those mountains among the ridges of the 
Jura, the strata begin to undulate in long wave-like ridges, 
and how, as we enter the main chain, the undulations 
assume a more gigantic tumultuous character, until, along 
the central heights, the mountains lift themselves towards 
the sky like the storm-swept ciests of vast earth billows 
The whole aspect of the ground suggests intense commotion 
Where the strata appear along the cliffs or slopes they may 
often be seen twisted and crumpled on the most gigantic 
scale. Out of this complicated mass of material the sub- 
aerial forces have been ceaselessly at work since its first 
elevation. They have cut out valleys, sometimes along the 
original depressions, sometimes down the slopes They 
have eroded lake-basins, dug out comes or cirques, notched 
and furrowed the ridges, splintered the crests, and have left 
no part of the original surface unmodified. But they have 
not effaced all traces of the convulsions by which the Alps 
were upheaved. 

3. The details of the sculpture of the land have mainly 
depended on the nature of the materials on which nature’s 
erosive tools have been employed The joints by which all 
rocks are traversed have served as dominant lilies along 
which the ram has filtered, and the springs have lisen, and 
the frost wedges have been driven. On the high bare 
scarps of a high mountain the inner structure of the mass 
is laid open, and there the system of joints is seen to have 
determined the lines of crest, the vertical walls of cliff and 
precipice, the forms of buttress and recess, the position of 
cleft and chasm, the outline of spite and pinnacle. On the 
lower slopes, even under the tapestry of verdure which 
nature delights to hang where she can over her naked rocks, 
we may detect the same pervading influenco of the joints 
upon the forms assumed by ravines and crags. Each kind 
of rock, too, gives rise to its own characteristic form of 
scenery. The massive crystalline rocks, such as granite, j 
yield each in its own fashion to the resistless attacks of the 
denuding forces. They are broadly marked off from the 
stratified rocks in which the parallel bands of tho bedding 
form a leading feature in every cliff and bare mountain si opo. 
Among the latter rocks also very distinctive types of surface 
may be observed. A range of sandstone lulls, for example, 
presents a marked contrast to one of limestone. 

In the physiography of any region, the mountains are 
the dominant features. A true mountain chain consists of 
rocks which have been crumpled and pushed up in tho 
manner already described. But ranges of lulls almost 
mountainous in their bulk may bo formed by the gradual 
erosion of valleys out of a mass of original high ground. 
In this way some ancient tablelands, thoso of Norway and 
of the Highlands of Scotland, for example, have been so 
channeled by deep fjords and glens that they now consist 
of massive rugged hills, either isolated or connected along 
the flanks. The forms of the valleys thus eroded have been 
governed partly by the structure and composition of the 
rocks, and partly by the relative potency of the different 
denuding agents. Where the influence of rain and frost 
has been slight, and the streams, supplied from distant 
sources, have had sufficient declivity, deep, narrow, precipi- 
tous ravines or gorges have been excavated. The cations 
of the Colorado are a magnificent example of this result. 
Where, on the other hand, ordinary atmospheric action has 
been more rapid, the sides of the river channels have been 
attacked, and open sloping glens and valleys have been hol- 
lowed out. A gorge or defile is usually due to the action of 
a waterfall, which, beginning with some abrupt declivity or 
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precipice m the course of the river when it first commenced 
to flow, or caused by some hard rock crossing the channel, 
has eaten its way backward, as already explained (p. 276) 
Lakes may have been formed m several ways. 1 By 
subterranean movements as, for example, during those which 
gave rise to mountain chains. But these hollows, unless 
continually deepened by subsequent movements of a similar 
nature would be filled up by the sediment continually 
washed into them from the adjoining slopes, The numer- 
ous lakes in such a mountain system as the Alps cannot be 
due merely to this cause, unless we suppose the upheaval 
of the mountains to have been geologically quite recent, or 
that subsidence must take place continuously or periodically 
below each independent basin. But there is evidence that 
the upheaval of the lakes is not of recent date, while the 
idea of perpetuating lakes by continual subsidence would 
demand, not in the Alps merely, but all over the northern 
hemisphere where lakes are so abundant, an amount of sub- 
terranean movement of which, if it really existed, there 
would assuredly be plenty of other evidence. 2, By irregu- 
larities in the deposition of superficial accumulations prior 
to the elevation of the land or during the disappearance of 
the ice-sheet. The numeious tarns and lakes enclosed 
within mounds and ridges of drift-clay and gravel are ex- 
amples 3. By the acccumulation of a barrier across the 
channel of a stream and the consequent ponding back of the 
water. This may be done, for instance, by a landslip, by 
the advance of a glacier across a valley, or by the throwing 
up of a bank by the sea across the mouth of a river. 4. 
By erosion. The only agent capable of excavating hollows 
out of the solid lock such as might form lake-basins is 
glacier-ice (ante, p. 282). It is a remarkable fact, of which 
tho significance may now be seen, that tho innumerable lake- 
basins of the northern hemisphere ho on surfaces of intensely 
ice-worn rock. The strire can be seen on tho smoother 
rock-surfacos slipping into the water on all sides. These 
striae were produced by ice moving over the rock. If tho 
ice could, as tho strias prove, descend into the rock-basins 
and mount up the farther side, smoothing and striating tho 
rock as it went, it could erode the basins It is hardly 
possible to convoy in words an adequate conception of tho 
enormous extent to which tho north of Europe and North 
America has had its surface ground down by ice. Tho 
ordinary rough surfaces produced by atmospheric disintegra- 
tion have been replaced by a peculiar flowing contour which 
is traceable oveii to below tho sea-level. 

In the general subaerial denudation of a country, innu- 
merable minor features are worked out as tho structure of 
the rocks controls tho operations of tho eroding agents. 
Thus, among comparatively undisturbed strata, a hard bed 
resting upon others of a softer kind is apt to form along its 
outcrop a line of cliff or escarpment. Though a long range 
of such cliffs resembles a coast that has boon worn by the 
sea, it may be entirely duo to moro atmospheric wasto. 
Again, the more resisting portions of a rock may bo seen 
projecting as crags or knolls, An igneous mass will stand 
out as a bold hill from amidst tho moro decomposable strata 
through which it lma risen. These features, often so 
marked on the lower grounds, attain their most conspicuous 
development among the higher and barer parts of tho 
mountains, whore subaerial disintegration is most rapid. 
The torrents tear out deep gullies from tho sides of the 
declivities. Comes are scooped out on (ho one hand, and 
naked precipices are left on the othor. Tho harder bands 
of rock project as massive ribs down the slopes, shoot up 
into prominent aiguilles, or give to the summits tho notched 
saw-like outlines they so often present, 

Tablelands may sometimes arise from the abrasion of hard 
rocks and the production of a level plain by the action of 
the sea, or rather of that action combined with the previous 
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degradation of the land by subaeiial waste But most of 
the great tablelands of the globe seem to be platforms of 
little-disturbed strata which have been upraised bodily to a 
considerable elevation. No sooner, however, are they placed 
in that position than they are attacked by running water, 
and begin to be hollowed out into systems of valleys. As 
the valleys sink, the platforms between them grow into 
narrower and more definite ridges, until eventually the 
level tableland is converted into a complicated network of 
hills and valleys, wheiein, nevertheless, the key to the whole 
arrangement is furnished by a knowledge of the disposition 
and effects of the flow of water. The examples of this 
process brought to light in Colorado, Wyoming, Nevada, 
and the other western territories, by Newberry, King, 
Hayden, Powell, and other explorers, are among the most 
striking monuments of geological operations m the world. 

The materials worn from the surface of the higher are 
spread out over the lower grounds. We have already traced 
how streams at once begin to drop their freight of sediment 


375 

when, by the lessening of their declivity, their canymg 
power is diminished (p 276-7). The great plains ot the 
earth’s surface are due to this deposit of gravel, sand, and 
loam. They are thus monuments at once of the destructive 
and reproductive processes which have been in progress un- 
ceasingly since the first land rose above the sea and the fir.it 
shower of ram fell. Every pebble and particle of their soil, 
once part of the distant mountains, has travelled slowly and 
fitfully downward. Again and again have these materials 
been shifted, ever moving downward and sea-ward. For 
centuries, perhaps, they have taken their share in the fer- 
tility of the plains and have ministered to the necessities of 
flower and tiee, of the bird of the air, the beast of the field, 
and of man himself. But their destiny is stilt the great 
ocean, tn that bourne alone can they find undisturbed 
repose, and there, slowly accumulating m massive beds, they 
will remain until, m the course of ages, renewed upheaval 
shall raise them into future land, there once more to pass 
through the same cycle of change. (a. ge.) 
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Bouldci-day, 367 
Biacklesliam beds, 301. 
Bradfoul Clay, 351, 355 
Bieccia, 237 

Britain, geology of, 327, 

329, 331, 340, 342, 346, 
351, 352, 354, 337, 360, 
302, 364 

Biooks, 272 
Buntei gioup, 352, 353 
Cainozoicfoi motions, 300. 
Calctferous Sandstones, 
346 

Calcite, 228. 

Camhuan System, 329 
Canada, geology of, 328, 

330, 345, 350, 354, 369 
Caradoc group, 332 
Caibonifei ous Limestone, 

347 

„ System, 340 
Canaiamaihlo, 231, 232 
Caverns, 271, 320, 369 
Cliallc, 358, 359, 360. 
Clilonte, 228 
Clays, 237 
Clay-slate, 238 
Cleavage, 261, 306, 372 
Cliff-dehris, 237 
Climate, affected hy 
earth's movements, 
2XS; hy ocean, 285 , 
hy man, 291 ; indicated 
hy fossils, 321. 

Coal, 238. 

Coal-measures, S49. 
Colonies, doctrine of, 823. 
Concietions in rock, 294, 
Conglomerate, 237. 


Contemporaneity, geolo- 
gical, 322 

Contiaction, effects of, 
261, 204, 371 
Coial islands, 257 
Coialline Oolite, 354,336 
Cornhiash, 354, 355. 
Cosmical aspects of 
geology, 213 ' 

Ciag deposits, 304 
Cietaceous System, 357 
Cui rents, maune, 283. 
Delcssite, 228 
Deltas, 278, 319 
Denudation, 372 
Devonian System, 340 
Diabase, 235 
Dionte, 235, 309 
Dip, 298 

Dolomite, 228, 232 
Dust-sliowcrs, 266 
Dykes, 311 

Dynamical geology, 213, 
239 

Earth, plunelaryiclations 
of, 214, form of, 215, 
movements of, 210, 
stability of axis of, 
216, changes in eentio 
of giavityof,217, ciust 
of, 222, 227, 371, in- 
terim of, 223, 371 j 
internal heat of, 223, 
age of, 226. 
Earthquakes, 254 
Ecliptic, change m ob- 
liquity of, 21G. 

Eocene formations, 360. 
Eozoon, occurrence of, 328. 
Epidotc, 228. 

Epigene m surface action, 
263 

Equinoxes, piocession of, 
216. 

Euiope, geology of, 327, 
330, 338, 341, 350, 851, 
353, 856, 358, 362, 368, 
364, 365. 

Excavation hy nvors, 275 
Expansion, effects of, 204, 
False-bedding, 292 
Faults, 261, 301, 372 
Fjoids, 257 
Flint, 238 
Fluor-spar, 228 
Foliation, 315. 
Foiamimferal ooze, 290. 
Forest marble, 355 
Formations, table of geo- 
logical, 327. 

Fossils, use of m geology, 
206, 321, 324, 325; 

nature of, 319; how 
pi eserved, 319, relati\ e 
value of, in geology, 
320 ; relative age of, 821. 


Fiance, geology of, 350, 
356, 358, 362, 3G3, 
Fiost, 265, 280 
Gabhio, 235 
Garnet, 228. 

Gns-spmts, 294 
Gault, 357, 359 
Geognosy, 213, 220 
Geological lecord, 218, 
323, 326 

Geology, definition of, 212, 
cosmical aspects of, 
213, dynamical, 213, 
239 , structural, 213, 
291 , palaeontological, 
213, 319 , stratigia- 
phical, 13, 325, physio- 
giaphical, 213, 370 
Gcimnny, geology of, 32S, 
338, 339, 341, 350, 301, 
353, 357, 33S, 363, 3Gli 
Glacial duft, 365 
„ peuods, 219. 
Glaciation of Euiope, 366, 
of Amei ica, 3G9 
Glaciers, 281. 

Gneiss, 236. 

Granite 230, 233, 308 
Graphite, 228 
Gicenland, 359, 3G3, 364. 
Gicensand, 357 
Greywacke, 231, 287 
Gulf-stream, influence of, 
in climate, 219 
nail, 280 

Harlech group, 329 
naUyne, 228 
neat, effects of, on rocks, 
268, 262 

nippnute limestone, 368. 
nomotaxis, 322, 327 
Hornblende, 228. 
numan period, 368 
nuion, lake, 828, 370 
11} pogenc aclion, 240 
Ice, geological action of, 
281, 860 

lee-cap, effects of polar, 
217, 219 

Igneous i ocks, structures 
of, 807 

Interbedded rocks, 313. 
Intel glacial periods, 220, 
367 

Intrusive rocks, 307, 810 
Iron, oxides of, 228, 232. 
Joints, 207. 

Jurassic System, 354. 
Kellaways lock, 354, 356 
Keuper gioup, 352, 353. 
Kimeridge Clay, 854, 356. 
Lakes, 279, 819, 374; 

frozen, 280 
Laminae of rocks, 293 
Laurentian rocks, 327. 
Lavas, 242, 240. 


Leucite, 228 
Lias, 354 

Life, geological effects of 
plant and animal, 289 
Lignite, 23S 
Limestones, 232-238 
Lingula Flags, 329 
Lipante, 234 
Llandoilo Flag gioup, 332 
Llandoveiy gioup, lower, 
332 

Llandoveiy group, uppei , 
334 

London Clay, 361. 
Longmynd group, 329 
Ludlow gioup, 335 
Man, antiquity of, 36S 
Man as a geological 
agent, 291 

Mangiove swamps, 289 
Mailstonc, 354 
May Hill Sandstones, 334 
Menevian gioup, 329 
Metamoiplue locks, 314. 
Metamoiplusm, 263, 315, 
372 

Mica, 228 

Mica-sclust, 231-236. 
Millstone Gut, 349. 
Mmeial veins, 317. 
Miocene locks, 362 
Molnssc, 363 

Mountains, origin of, 258, 
370, 371, 374. 
Ncocommn scucs, 357, 
359 . 

Nephehne, 228 
Nosean, 228. 

Obsidian, 230, 234 
Oceanic cuculation, 284 
Oceans, 221, 282. 
Oil-shale, 238 
Old Red Sandstone, 340, 
342 

Olivine, 228 

Oolites, Lowei oi Bath, 
855; Middle or Oxfoid, 
356; Upper or Port- 
land, 356 
! Oralap, 295. 

Oxfoid Clay, 364, 336. 
Palmontological geology, 
213, 319 

Pal£cozoicfoimations,328 
Peailstone, 234. 

Peat, 238, 290, 319 
Peimian System, 351 
Phonolito, 2S4 
Physiographical geology, 
213, 370 

Pitclistone, 231, 234. 
Planets, lelatiYO densities 
of, 214 

Plants, geological opera- 
tions of, 289, 319. 
Pleistocene deposits, 365. 


Plication, 261, 298 
Pliocene deposits, 3G4 
Poipliyiy, 234 
Post -Tertiary deposits, 
305 

Pielustoiic formations, 
368, 369, 370 
Piessuro, effects of, 261 
Pumoulinl zone, 329, 330 
Pnsmatic stiuctmo, 249 
Piopylite, 235, 

Pumice, 234. 

Purbeck group, 354, 356. 
Quartz, 227. 
Quarfz-poipliyiy, 233 
Quartz-i celt, 237 
Qnatemaiy deposits, 305 
Ram, 267 
Ram-punts, 294 
Raised beaches, 256 
Recent peuod, 368, 370 
Rluctic beds, 352, 353. 
Ripplc-nmik, 293 
lliveis, 272, 373, geolo- 
gical action of, 273; 
fiozcn, 280. 

Rocks, diameters of, 229, 
crystalline, 220, 230, 
231, 307, fiagmentnl, 
229, 231, 23G, 292, 
nncioscopic structure 
of, 220, schistose, 235, 
314, volcanic fi a gmen- 
tal, 239, 242, permoa- 
bilityof,2C7; stratified, 
292, 370, joints of, 
297; inclination of, 208; 
cuivatuio of, 298. 
Rock-salt, 228. 

Rocky Mountains, struc- 
ture of, 372, 373, 

Russia, geology of, 338, 
342, 367. 

Sandstone, 237 
Scandinavia, geology of, 
331, 338, 358, 306, 367 
Sea, geological operations 
of, 281; deposits in, 
287, 290 

Sea-water, composition of, 
221 

Secondary or Mesozoic 
systems, 352 
Serpentine, 228, 232. 
Sldcute, 228 
Siluilan System, 331, 
Snow, 280 
Soil, 205. 

Spoeton Clay, 357. „ 
Springs, 270; hot, 228. 
Stonesfield slate, 354, 355 
Strata, 293,370; alterna- 
tions of, 295 ; persis- 
tence of, 295; gioups 
of, 296, 827. 

* Stratification, 292. I 


Stnke, 298 

Stiuctmal geology, 213, 
291 

Submerged foiests, 256, 
321 

Subsidence, mot ements 
of, 250, 321, 307 
Sulphates, 228, 232 
Sulphides, 228. 

Sulplun, 228 
Sun-ciacks, 294, 
Supeiposition, order of, 
295, 321, 325 
Switzeiland, geology of, 
353, 359, 302, 363, 371 
Syenite, 234 
Table-lands, 374. 

Talc, 228 

Tarannon Shale, 334 
Teitiary systems, 360 
Thanet Sand, 301 
Tides, 2 S3 
Till, 307 
Tourmaline, 228 
Tincliyto, 234 
Tiees, influence of, m 
geology, 289. 

Tremadoe Slates, 330 
Ti lassie System, 352 
Tuffs, 239. 

Unconfonnability, 318 
United States, geology 
of, 328, 331, 339, 345, 
350, 352, 354, 357, 369, 
364, 3G9, 372, 373 
Upheaval, movements of, 
255, 321 

Veins of intrusion, 311 
Volcanic action, causes 
of, 253 

Volcanoes, 223, 240; pio- 
ducls of, 241 , action 
of, 243, fissuies at, 
244, explosions of, 
214, slimveis of stones 
fiom, 215 , geological 
effects of, 249, mud 
fiom, 250 , stiuctiu'O 
of, 251; submarine, 
252 , distribution of 
in space and time, 
252, vapours fiom, 
241, 251. 

Water as a geological 
agent, 267 ; subtei- 
lanean, 269 , influence 
of, in liypogcne 
change, 262. 

Waves, 285 

Wealden series, 857, 369. 
Weathering, 265, 268 
Wenloek group, 335 . 
Woolwich And Reading 
bt?ds, 361. 

Zeolites, 228 
Zircon, 228. 
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GEOMETRY 

PART I.— PTTRE GEOMETRY. 


EOMETEY has been divided since tlio tune of Euclid 
into an “elementary” and a “higher" part The 
contents and limits of the former have been fixed by 
Euclid’s Elements The latter included at the time of 
the Greek mathematicians principally the properties of the 
conic sections and of a few other curves The methods used 
in both were essentially the same These began to be re- 
placed during the 17tli century by more powerful methods, 
invented by Roberval, Pascal, Desargues, and others. Rut 
the impetus which higher geometry received m their works 
was soon arrested, in consequence of the discoveries of 
Descartes, — the new calculus to wlucli these gave rise 
absorbmg the attention of mathematicians almost ex- 
clusively, until Mongo, at the end of the 18th century, 
re-estahhshed “pure” as distinguished from Descartes’s 
“coordinate” (or analytical) geometry Since then the 
purely geometrical methods have been continuously ex- 
tended, especially by Poncelet, Scemer, Yon Staudt, and 
Cremona, and m England by Hirst and Henry Smith, to 
mention only a few of the leading names 

Whilst higher geometry thus made most rapid progress 
the elementary part remained almost unaltered It has 
been taught up to the present day on the basis of Euclid’s 
Elements, the latter being either used directly as a text- 
book (m England), or being replaced (m most parts of the 
Continent) by text-books which arc essentially Euclid’s 
Elements rewritten, with a fow additions about the men- 
suration of the circle, cono, cylinder, and sphere. Only 
within a very recent period have attempts been made to 
change the character of the elementary part by introducing 
some of the modern methods 

We shall give in this article — first, a survey of elemen- 
tary geometry as contained in Euclid’s Elements, and then, 
m form of an independent treatise, an introduction to 
higher geometry, based on modem methods. In the 
former part we shall suppose that a copy of Euclid’s 
Elements is in the hands of the reader, so that wo may 
dispense, as a rule, with giving proofs or drawing figures. 
We thus shall give only the contents of Ins propositions 
grouped together m such a way as to show their connexion, 
and often expressed m words which differ from the verbal 
translation m order to make their meaning clear. It will 
make little difference which of the many English editions 
of Euclid's Elements the reader takes. Of those we may 
mention Simson’s, Potts’s, and Todhuntcr’s. 

Section I, — Elementary or Euclidian Geometry. 

The Axioms. 

§ 1. The object of geometry is to investigate the proper- 
ties of space. The first step must consist m establishing 
those fundamental properties from winch all others follow 
by processes of deductive reasoning, They arc laid down 
in the Axioms, and these ought to form such a system that 
nothing neocl be added to them in order fully to charac- 
terize space, and that nothing may be loft out without mak- 
ing the system incomplete. They must, in fact, completely 
“define” space. Several such systems are conceivable, 
Euclid has given one, others have been put forward in 
recent times by Riemann ( AlhcmdJ. cJpv Iconigl. Q-eseTlscli, 
zu Gottingen , vol. xui ), by Helmholz ( Gottinger Naeh- 
richten, June 18G8), and by Grassmann ( Ausdelmungslehre 
vnn 1814). How many axioms the system ought to con- 
tain, and which system is the simplest, may be said to be 


still an open question. "We shall consider only Euclid’s 
system. 

§ 2. The axioms are obtained from inspection of space 
and of solids m space, — hence from experience The same 
soul co gives us the notions of the geometrical entities to 
which the axioms relate, viz , solids, surfaces, lines or 
curves, and points. A solid is directly given by expe- 
rience ; we have only to abstract all matenal from it m 
order to gam the notion of a geometucal solid. This lias 
shape, size, position, and may be moved Its boundary or 
boundaries are called surfaces They separate one part of 
space from another, and are said to have no thickness. 
Tlieir boundaries are curves or lines, and these liavo 
length only Their boundaries, again, are points, which 
have no magnitude but only position We thus come m 
three steps from solids to points which have no magnitude; 
in each step we lose one extension. Tlonco we say a solid 
lias three dimensions, a suxiace two, a line one, and a point 
none Space itself, of which a solid forms only a part, is 
also said to be of three dimensions. The same thing is 
intended to bo expressed by saying that a solid has length, 
breadth, and thickness, a surface length and breadth, a line 
length only, and a point no extension whatsoever. 

Euclid gives the essence of these statements as defini- 
tions . — 

Def 1, 1 A point is that ultich has no parts, or xchiih has no mag- 
nitude 

Def 2, I A line is length without breadth 
Def 5, I A superficies is that which has only length and breadth 
Def 1, XI. A solid is that which has length, bicadth, and thirl - 
ness 

If we allow motion in geometry, — and it seems impos- 
sible to avoid it,— wo may generate these entities by 
moving a point, a lmo, or a sm face, thus • — 

Tlie path of a moving point is a lmo 

The path of a moving line is, in genuial, a surface. 

The 2 >atli of a moving surface is, in geneial, a solid 

And u o may then assume that the lines, surfaces, and 
solids, as defined heforo, can all ho generated m this man- 
ner From this generation of the entities it follows again 
that the boundaries — the first and last position of the mov- 
ing element — of a lmo are jioints, and so on ; and thus wo 
come back to the considerations with which we started. 

Euclid points this out in Ins definitions, — Dof, 3, I., 
Def. 0, I., and Del'. 2, XI. lie does not, however, show 
the connexion which these definitions have with those 
mentioned before. When points and linos have been 
defined, a statement like Def. 3, I., “The extremities of a 
line aro points,” is a proposition which either has to ho 
proved, and then it is a theorem, or which has to ho taken 
for granted, in which case it is an axiom. And so with 
Def. 6, I., and Dof 2, XI. 

§ 3. Euclid’s definitions mentioned above aro attempts to 
describe, m a few words, notions which we have obtained 
by inspection of and abstraction from solids. A few more 
notions have to he added to these, principally those of tho 
simplest line — tho straight line, and of the simplest surface 
— tho flat surface or plane. These notions we possess, but 
to define them accurately is difficult. Euclid’s Definition 
4, 1., “A straight line is that which lies evenly between 
its extreme points,” must bo meaningless to any one who 
has not tho notion of straightness In his mind. Neither 
docs it state a property of tho straight line which can be 
used in any further investigation. Such a property is 
given in Axiom 10, I. It is really this axiom, together 
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with Postulates 2 and 3, winch characterizes the straight 
line. 

Whilst for the straight line the verbal definition and 
axiom, are kept apart, Euclid mixes them up in the case of 
the plane. Here the Definition 7, I., includes an axiom 
It defines a plane as a surface which lias the property that 
every straight line which joins any two points m it lies 
altogether m the surface. Put if we take a straight line 
and a point m such a surface, and draw all straight lines 
which join the latter to all points in the first line, the 
surface will he fully determined. This construction is 
therefore sufficient as a definition. That every other 
straight line which joins any two points m this surface 
lies altogether m it is a further property, and to assume it 
gives another axiom 

Thus a number of Euclid’s axioms are hidden among 
his first definitions. A still greater confusion exists m 
the present editions of Euclid between the postulates and 
axioms so-called, hut this is due to later editors and not 
to Euclid himself. The latter had the last three axioms 
put together with the postulates (ac rp/iara), so that these 
were meant to include all assumptions relating to space. 
The remaining assumptions winch relate to magnitudes m 
general, viz , the first eight *• axioms ” in modern editions, 
were called “common notions ” (koivou evvoiai) Of the latter 
a few may be said to be definitions. Thus tlie eighth 
might he taken as a definition of “ equal,” and the seventh 
of halves If wo wish to collect the axioms used in 
Euclid’s Elements , we have therefore to take the three 
postulates, the last three axioms as generally given, a few 
axioms hidden in the definitions, and an axiom used by 
Euclid m the proof of Prop. 4 and on a few other occa- 
sions, viz., that figures may be moved in space without 
change of shape or size. 

We shall not enter into the investigation how far the 
assumptions which would he included in such a list are 
sufficient, and liow far they are necessary. It may he 
sufficient here to state that from the beginning of a 
geometrical science to the present century attempts without 
end have been made to provo the last of Euclid's axioms, 
that only at the beginning of the present century the 
futility of this attempt was shown, and that only withm the 
last twenty years the true nature of the connexion between 
the axioms has become known through the researches of 
Riemann and Helmholz, although Grassmann had pub- 
lished already, m 1844, his classical but long-neglected 
Ausdehnungslehre. 

§ 4. Tlie assumptions actually made by Euclid may be 
stated as follows : — 

1. Straight lines exist which have the property that any one of 
them may be produced both ways without limit, that through any 
two points in space such a hue may be drawn, and that any two of 
them coincide throughout their indefinite extensions as soon as two 
points m the one coincide with two points m the other (This 
gives the contents of Def. 4, part of Def, 35, the first two Postulates, 
and Axiom 10 ) 

2 Plane surfaces or planes exist having the property laid down 
in Def 7, that every straight line joining any two points m such a 
suiface lies altogether m it. 

3. Right angles, as defined in Def. 10, are possible, and all right 
angles are equal , that is to say, wherever in space we take a 
plane, and wherever m that plane we construct a right angle, all 
angles thus constructed will be equal, so that any one of them may 
be made to coincide with any othei. (Axiom 11.) 

4. The 12th Axiom of Euclid. This we shall not 3tate now, but 
only introduce it when wo cannot proceed any furthei without it. 

5. Eigures may he freely moved in space without change of 
shape or size. This is assumed by Euclid, but not stated as an 
axiom 

6. In any plane a circle may be described, having any point in 
that plane as centre, and its distance from any other point m that 
piano as radius. (Postulate 8.) 

The definitions which have not been mentioned are all 
“ nominal definitions,” that is to say, they fix a name for a 
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thing described Many of them overdetermine a figure. 
(Compare notes to definitions m Simson’s or Todhunter’s 
edition.) 

§ 5. Euclid’s Elements are contained in thirteen hooks. 
Of these the first four and the sixth are devoted to “plane 
geometry,” as the investigation of figures in a plane is 
generally called. The 5th book contains the theory of 
proportion which is used m Book VI. The 7th, 8th, 
and 9 th books are purely arithmetical, whilst the 10th 
contains a most ingenious treatment of geometrical irrational 
quantities. These four books will be excluded from our 
survey. The remaining three books relate to figures m 
space, or, as it is generally called, to “ solid geometry.” Tlie 
7tli, 8th, 9th, 10th, 13tli, and part of the 11th and 12th 
books are now generally omitted from the school editions 
of the Elements. In the first four and m the 6th hook 
it is to be understood that all figures are drawn in a 
plane. 

Eook-I. oeEucud’s “ Elements." 

§ 6 According to the third postulate it is possible to diaw m 
any plane a circle which, has its centie at any given point, and its 
radius equal to the distance of this point from any other point 
given in the plane Tins makes it possible (Pi op 1) to construct 
on a given line AB an equilateral triangle, by drawing hist a 
circle with A as centre and AB as radius, and theu a cncle with. B 
as centie and BA as radius. Tlie point where these circles inter- 
sect — that they intersect Euclid quietly assumes— is the veitex of 
the lequired triangle. Euclid does not suppose, however, that a 
circle may be drawn which lias its radius equal to the distance be- 
tween any two points unless one of the points be the centre. This 
implies also that we are not supposed to ho able to make any 
straight line equal to any other straight line, or to cany a distance 
about in space Euclid theieforo next solves the problem* It 
is required along a given straight line from a point in it to set 
off a distance equal to the length of _ another straight line given 
anywhere in the plane. This is done in tw*o steps. It is shown m 
Prop 2 how a straight line may he drawn from a given point equal 
m length to anotliei given straight line not drawn from that point. 
And then the problem itself is solved m Prop 3, by diawmg first 
through the given point some stiaiglit line of the required length, 
and then about the same point as centre a circle having this length 
as ladius. This cncle will cutoff from the given straight lino a 
length equal to the required one. Now-a-days, instead of going 
tlnough tins long pxocess, we take a pair of compasses and set oil' 
the given length by its aid. This assumes that we may move a 
length about without changing it But Euclid has not assumed it, 
and. this proceeding would be fully justified by Ins desue not to 
take for granted moie than was necessary, if he w*ere not obliged 
at his very next step actually to make this assumption, though 
without stating it 

§ 7. Wo now come (in Prop. 4) to the fiist theorem. It is tlio 
fundamental theorem of Euclid’s whole system, there being only a 
very few propositions (like Pi ops 13, 14, 15, 1 ), exceptthosemthe 
5th book and tlie first half of the 11th, winch do not depend upon 
it It is stated veiy accurately, though somewhat clumsily, as 
follows : — 

If two triangles have two sides of the one equal to two sides of the 
other , each to each, and have also the angles contained by those sides 
equal to one another , they shall also have their bases or third sides 
equal; and the two triangles shall be equal; and their oilier angles 
shall be equal, each to each, namely, those to which the equal sides are 
opposite. 

That is to say, the triangles are “identically" equal, and one 
may be considered as a copy of the other. The proof is very simple. 
The fiist tnangle is taken up and placed on tlie second, so that the 
parts of the triangles w T hich are known to be equal fall upon each 
other. It is then easily seen that also tlie remaining paits of one 
coincide with those of the other, and that they axe therefore equal. 
This process of applying one figure to another Euclid scarcely uses 
again, though many proofs would he simplified by doing so. Tlie 
process introduces motion into geometry, and includes, as already 
stated, the axiom that figures may be moved without change of 
shape or size. 

If the last proposition be applied to an isosceles triangle, which 
has two sides equal, we obtain tlie theorem (Prop. 5), if two sides 
of a tnangle are equal, then the angles opposite these sides are 
equal . 

Euclid’s proof is somewhat complicated, and a stumbling-block 
to many schoolboys. The proof becomes much simpler if we con- 
sider the isosceles triangle ABO (AB=AC) twice over, once as a 
triangle BAC, and once as a triangle CAB: and now remember that 



37o U JK U M Jtii JL xi X [euclidian. 


AB, AC in the first are equal respectively to AC, AB in the second, 
and the angles included by these sides are equal Hence the tri- 
angles are equal, and the angles in the one are equal to those m the 
other, viz , those which are opposite equal sides, i.c , angle ABC m 
the first equals angle ACB in the second, as they are opposite the 
equal sides AC, and AB in the two triangles 

Theie follows the converse theoiem (Piop 6) If two angles in 
a triangle are equal , then the sides opposite them are equal , — * e., the 
triangle is isosceles The proof given consists m what is called a 
reductw ad absurdmi, a kind of pioof often used by Euclid, 
and principally in proving the converse of a previous theoiem. 
It assumes that the theorem to be proved is wrong, and then 
shows that this assumption leads to an absurdity, i e , to a con- 
clusion which is in contradiction to a proposition pioved befoie — 
that therefore the assumption made cannot be true, and hence that 
the theoiem is true It is often stated that Euclid invented this 
kind of proof, hut the method is most likely much older 

§ 8 It is next proved that two triangles which have the three sides 
of the one equal respectively to those of the other are identically equal, 
hence that the angles of the one at e equal respectively to those of the 
other, those being equal which are opposite equal sides. This is 
Piop 8, Prop 7 containing only a first step towards its proof. 

These theorems allow now of the solution of a number of pro- 
blems, viz. • — 

To bisect a given angle (Prop. 9) 

To bisect a given finite straight line (Prop 10). 

To diaw a straight line perpendicularly to a given straight line 
through a given point in it (Prop. 11), and also thr ough a given 
point not m it (Prop 12) 

The solutions all depend upon properties of isosceles triangles 
§ 9. The next three theorems relate to angles only, and might have 
been proved hefoie Prop. 4, or even at the veiy beginning The 
first (Piop 13) says, The angles which one straight line makes with 
another sti aujht line on one side of it either are two right angles or 
are together equal to two r ight angles This theoiem would have 
been unnecessary if Euclid liad admitted the notion of an angle 
such that its two limits are m the same straight line, and had 
besides defined the sum of two angles 
Its converse (Piop, 14) is of gieat use, inasmuch as it enables ns 
in many cases to prove that two straight lines drawn fiom the same 
point aie one the continuation of the othei. So also is 
Prop 15 If two straight lines cut one another, the vertical or 
opposite angles shall be equal. 

§ 10. Euclid retains now to properties of tnangles. Of great 
importance for the next steps (though afterwards superseded by a 
more complete theorem) is 

Prop 16 If one side of a triangle be produced, the exterior angle 
shall be greater than cither of the interior opposite angles. 

Prop 17, Any two angles of a triangle are together less than two 
right angles, is an immediate consequence of it. By the aid of 
these two, the following fundamental properties of triangles aie 
easily pioved • — 

Prop 18 The greater side of every triangle has the greater angle 
opposite to it ; 

Its converse, Prop 19. The greater angle of every triangle is 
subtended by the greater side, or has the greater side opposite to it , 
Prop. 20 Any two sides of a triangle are together greater than 
the thud side j 

And also Prop 21 If from the ends of the side of a triangle there 
be drawn two straight lines to a point within the triangle, these shall 
be less than the other two sides of the triangle, but shall contain a 
greater angle. 

§ 11, Having solved two pi oblems (Props. 22, 23), he returns to two 
triangles which have two sides of the one equal respectively to two 
sides of the other It is known (Prop. 4) that if the included 
angles are equal then the third sides are equal; and conversely 
(Piop S)s if the third sides aie equal, then the angles included by 
the first sides are equal. Prom this it follows that if the iuclndetl 
angles are not equal, the third sides are not equal, and conversely, 
that if the third, sides axe not equal, the included angles are not 
equal. Euclid now completes this knowledge by proving, that u if 
the included angles are not equal, then the third side in that triangle 
is the greater which contains the greater angle and conversely, that 
“ if the third sides are unequal, that triangle contains the greater 
angle which contains the greater side. ” These are Prop. 24 and 
Prop 25. 

§ 12. The next theorem (Prop, 26) says that if two triangles have 
one side and two angles of the one equal respectively to one side anil 
two angles of the other, viz,, in both triangles either the angles ad- 
jacent to the equal side, or one angle adjacent and one angle opposite 
it, then the tvw triangles are identically equal. 

This theorem belongs to a group with Piop. 4 and Prop 8. Its 
first ease might have been given immediately after Prop. 4, but the 
second case requires Prop. 16 for its proof. 

, § 13. We come now to the investigation of parallel straight lines, 
i.e., of straight linos which lie in the same plane, and cannot he 
made to meet however far they be produced either way, The in- 


vestigation, which starts from Piop. 16, will become eleaier if a few 
names he explained which aie not all used by Euclid It two 
stiaight lines be cut by a third, the latter is now geneially called a 
“transveisal” of the figure It forms at the t\\ o points where it 
cuts the given lines four angles with each Those of the angles 
which lie between the given lines aie called mtei lor angles, and of 
these, again, any two which lie on opposite sides of the tiansversal 
but one at each of the two points aie called “ alternate angles ” 

We may now state Prop 16 thus — If two straight lines which 
meet arc cut by a transversal, their alternate angles are unequal 
For the lines will form a tuangle, and one of the alternate^ angles 
will be an extenor angle to the triangle, the other interior and 
opposite to it 

From this follows at once the theorem contained in Prop 27 
If two straight lines which are Cut by a transversal male alternate 
angles equal, the lines cannot meet, however far they be pi oduccd, 
hence they arc parallel This pioves the existence of paiallel lines. 

Piop 28 states the same fact m different forms If a straight 
line, falling on two other straight lines, male the exter tor angle equal 
to the interior and opposite angle on the same side of the line, or 
make the interior angles on the same side together equal to two i ight 
anqles, the two straight lines shall be parallel to one another. 

Hence we know that, “ if two stiaight lines which are cut by a 
transversal meet, then alternate angles are not equal” , and hence 
that, “ if alternate angles are equal, then the lines are parallel ” 
The question now arises, Are the propositions conveise to those 
tiue oi not * That is to say, “ If alternate angles aie unequal, do 
the lines meet*” Arid “if the lines are parallel, are alternate 
angles necessarily equal 

Tlie answer to either of these two questions implies the answer 
to the other But it has been found impossible to prove that the 
negation or the affirmation of eitliei is true. 

The difficulty which thus arises is oveicome by Euclid assuming 
that the first question lias to be answered in the affirmative. This 
gives his last axiom (12), which we quote m Ins own words 
Axiom 12 — If a str aiglit line meet two straight lines, so as to make 
the two interior angles on the same side of it taken together less than 
two right angles, these straight lines, being continually produced, 
shall at length meet on that side on which arc the angles which are 
less than two ought angles. 

The answei to the second of the above questions follows from Huh, 
and gives the theorem Prop. 29. If a straight line fall on tuo 
parallel straight lines, it males the alternate angles equal to one 
another, and the exterior angle equal to the interior and opposite 
angle on the same side, and also the two interior angles on the same 
side together equal to two right angles. 

§ 14. With this a new part of elementary geometry begins. 
Tlie earlier propositions arc independent of this axiom, and would 
ho true even if a wrong assumption had been made m it. 
They all rclato to figuies m a plane. But a plane is only one 
among an infinite number of conceivable surfaces, We may draw 
figures on any ono of them and study their properties, We may, 
for instance, take a sphere instead of the plane, and obtain 
“spherical” m the place of “plane” geometry If on one of 
these surfaces linos and figures could be drawn, answering to all 
the definitions of our plane figures, and if tlie axioms with the ex- 
ception of the last all hold, then nil propositions up to the 28th will 
ho true for these figures. This is the case in spherical geometry if 
we substitute “shoitest line” or “gieat circle” for “straight 
line,” “small circle” for “ciiole,” and if, besides, we limit all 
figures to a part of the sphere, which is less than a hemisphere, so 
that two points on it cannot he opposite ends of a diameter, and 
therefore determine always one and only one great eirelo. 

For spherical triangles, therefore, all the important propositions 
4, 8, 26 ; 5 and 6 , and 18, 19, and 20 will hold good. 

This remark will be sufficient to show the impossibility of proving 
Euclid’s last axiom, which would mean proving that this axiom is 
a consequence of the others, and hence that the theory of parallels 
would hold on a spherical suifaee, where the other axioms do hold, 
whilst parallels do not oven exist. 

It follows that the axiom m question states an inherent difference 
between tlio plane and other surfaces, and that the plane is only 
fully characterized when this axiom is added to the other assump- 
tions. 

§15. Tlio introduction of the new axiom and of parallel lines 
leads to a new class of propositions. 

After proving (Prop. 30) that H two lines which are each parallel 
to a third areparallcl to each other, ” wo obtain the new properties 
of triangles contained m Prop. 32. Of these the second part is the 
most important, viz,, the theorem, The three interior angles of 
every triangle are together equal to two right angles 
As easy deductions not given by Euclid blit added by Simson 
follow tlie jnopositions about the angles in polygons, they are 
given in English editions as corollaries to Prop. 32, 

These theorems do not hold for spherical figures. The sum of the 
interior angles of a spherical triangle is always greater than two 
right angles, and increases with the area. 
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§ 16 The theoiy of paiallels as such may he saul to he finished 
with Piops 33 and 34, which state piopeifcies of the paiallelogram, 
i e , of a quaduiateial fanned by two pairs of parallels They aie — 
Prop 33 The stiaight lines which join the cxtievuties of two equal 
and parallel stiaight lines towards the same pwits aic themselves 
equal and parallel , and 

Piop 34. The opposite sides and angles of a pai allelogram are 
equal to one another, and the diameter ( diagonal ) bisects the parallelo- 
gram that is, divides it into two equal parts 
§ 17 The rest of the first book i elates to aieas of figures 
The theoiy is made to depend upon the tlieoiems — 

Prop 35. Tai allelograms on the same base and between the same 
parallels are equal to one another , and 

Pi op 36 Parallelograms on equal bases, and between the same 
pat allels, are equal to one another 

As each paiallelogram is bisected by a diagonal, the last theorems 
hold also if the word parallelogram be replaced by “triangle,” as is 
done in Props. 37 and 38 

It is to be remarked that Euclid proves these propositions only 
m the case when the parallelograms or triangles have theii bases m 
the same straight line 

The theorems conveise to the last form the contents of the next 
tlnee piopositions, viz • — 

Theorem (Piops 40 and 41). — Equal triangles, on the same oi on 
equal bases , in the same stiaight line , and on the same side of it, aie 
between the same parallels. 

That the two cases here stated aie given by Euclid m two sepa- 
late piopositions proved separately is cliaiactenstie of his method 
§ 18. To compare aieas of other figures, Euclid shows first, m 
Prop 42, how to chaw a pai allelogram which is equal in area to a 
given triangle, and has one of its angles equal to a given angle If 
the given angle is right, then the problem is solved to draw a “ rect- 
angle ” equal in area to a given triangle. 

Next this parallelogram is transformed into another parallelo- 
gram, which has one of its sides equal to a given sti aight line, whilst 
its angles remain unaltered. This may be done by aid of the 
theorem in 

Prop 43 The complements of the parallelograms which are about 
the diametei of any parallelogram are equal to one another . 

Thus the problem (Prop. 44) is solved to construct a parallelogram 
on a given line, which is equal m area to a given triangle, and which 
has one angle equal to a given angle (generally a right angle) 

As every polygon can be divided into a number of tuangles, 
we can now const: uet a paiallelogram having a given angle, say a 
right angle, and being equal in area to a given polygon Fox each 
ot the triangles into which the polygon has been divided, a paiallelo- 
gram may be constructed, having one side equal to a given straight 
line, anil one angle equal to a given angle If these parallelogiams 
be placed side by side, they may be added togetliei to fonn a single 
parallelogram, having still one side of the given length. This is 
done m Prop. 45. 

Herewith a means is found to compare areas of different polygons 
We need only construct two rectangles equal in area to the given 
polygons, and having each one -side of given length By comparing 
the unequal sides we are enabled to judge whether the areas are 
equal, or which is the greater. Euclid does not state this con- 
sequence, but the problem is taken up again at the end of the 
second book, wlieie it is shown how to construct a square equal 
in area to a given polygon. 

§ 19. The first book concludes with one of the most important 
theorems in the whole of geometry, and one which has been cele- 
biated since the earliest times. It is stated, but on doubtful 
authority, that Pythagoras discovered it, and it has been called by 
las name. If we call that side in a light-angled triangle which is 
opposite the right angle the hypotenuse, we may state it as 
follows — 

Theorem of Pythagoras (Prop 47) —In every right-angled tri- 
angle the square on the hypotenuse is equal to the sum of the squares of 
the other sides. 

And conversely — 

Prop 48 If the square described on one of the sides of a triangle be 
equal to the squares described on the other sides, then the angle contained 
by these two sides is a right angle. 

On this theorem (Prop 47) almost all geometrical measurement 
depends, which cannot be diiectly obtained. 

Book II. 

§ 20. Tlie propositions in the second hook are very different in 
character from those m tho first ; they all relate to aieas of 
rectangles and squares. Tlieir true significance is heat seen by 
stating them m an algebraic form This is often done by expressing 
the lengths of lines by aid of numbers, which tell how many times 
a chosen unit is contained in the lines. If there is a unit to be 
found which is contained an exact number of times in each side of a 
rectangle, it is easily seen, and generally shown in the teaching of 
arithmetic, that tho rectangle contains a number of unit squaies 


equal to the product of the numbers which measuie the sides, a 
unit square being the square on tlie unit line. If, however, no 
such unit can be found, tins piocess requires that connexion between 
lines and nuinbeis which is only established by aid of latios of lines, 
and which is therefore at this stage altogether inadmissible But 
there exists another way of connecting these propositions with 
algebra, based on modern notions which seem destined gieatly to 
change and to simplify mathematics. We shall mtioduce here as 
much of it as is leqmred for our present purpose. 

At the begmmng of the second book we find a definition accord- 
ing to winch “a rectangle is said to be ‘ contained’ by the two sides 
which contain one of its right angles”, m the text this phrase- 
ology is extended by speaking of rectangles contained by any two 
stiaight lines, meaning tlie rectangle which has two adjacent sides 
equal to the two straight lines 

We shall denote a finite straight line by a single small letter, 
a, b, c, . . x, and the aiea of tlie rectangle contained by two 
lines a and b by ah, and this we shall call the product of the tv o 
lines a and b It will he understood that this definition has nothing 
to do with the definition of a product of numbers 

We define as follows : — 

The sum of two straight lines a and b means a straight line c 
which may be divided m two paits equal respectively to a and b. 
This sum is denoted by a + b. 

The difference of two lines a and b (in symbols, a - b) means a 
line c winch when added to b gives a , that is, 

a- b=c if b+c—a. 

Tho product of two lines a and b (m symbols, ab) means the area 
of the rectangle contained by the lines a and b For aa, which 
means the square on the line a, we write a?. 

§ 21 The first ten of the fourteen propositions of the second 
book may then he written m the form of formulas as follows . — 
Piop 1. a{b+c+d+ . . .)-G& + ac+ai+ . . . 

,, 2 aZ»+«c=ffl 3 if b+c=*ct. 

„ 3. a{a+b)—a 2 +ab. 

„ 4 (a + &) 2 =a 2 + 2a& + 5 3 . 

„ 5. (ft+6) (0-&) + 5 3 =*a 2 . 

,, 6. (« + &) (a-5) + 5 2 “« 2 

„ 7. a? + (a- bf = 2a{a - 6) + 5 2 . 

„ 8 4(a+5)a+5 2 =(2£»-l-&) 3 . 

„ 9. (« + i) 2 +(ffi-5) 2 =2a a + 25 2 

„ 10. (tf + &) 2 +(a-&) 2 =2a 2 +2& 3 

It will he seen that 5 and 6, and also 9 and 10, are identical. 
In Euclid’s statement they do not look the same, the figures being 
arranged differently 

If the letters a, b, c, . . denoted numbers, it follows from 
algebia that each of these formulae is true But this does not 
prove them m our case, where tlie letters denote lines, and their 
products areas without any reference to numbers. To prove them 
we have to discover the laws which rule the operations introduced, 
viz., addition and multiplication of segments. This we shall do 
now ; and we shall find that these laws are the same with those 
which hold in algebraical addition and multiplication. 

§ 22 In a sum of numbers we may change the order in which 
the numbers are added, and we may also add the numbers together 
m groups, and then add these groups But this also holds for the 
sum of segments and for the sum of rectangles, as a little considera- 
tion shows That the sum of rectangles lias always a meaning 
follows from tho Props. 43-45 m the first book. These laws about 
addition are reducible to tho two— 

a+b=b+a "... (1), 

a+(S + c)=« +c . (2), 

or, when expressed for rectangles, 

db+ed—cd+db . . (3), 

ab-\-(cd J rcf)=db-\-cd J rcf . . (4). 

The brackets mean that the terms in the bracket have been added 
together before they are added to another term. The more general 
cases for more terms may he deduced from the abovo. 

For the product of two numbers we have the law that it remains 
unaltered if the factors be interchanged This also holds for our 
geometrical product For if ah denotes the area of the rectangle 
which has a as base and b as altitude, then ba will denote the area 
of the rectangle which has b as base and a as altitude. But in a 
rectangle we may take either of the two lines which contain it as 
base, and then the other will be the altitude. This gives 

db—ba .... (5), 

In order further to multiply a sum by a number, we have in algebra 
the rule’ — Multiply each term of tho sum, and add the products 
thus obtained. That this holds for our geometrical products is 
shown by Euclid in his first proposition of the second book, where 
he proves that the area of a rectangle whose base is the sum of a 
number of segments is equal to the sum of rectangles which have 
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these segments separately as bases. In symbols this gives, m the 
simplest ease, 

a(b + c)*=ab+ac ) /g\ 

and (b+c)a = ba+ca\ ' * * ' ' 

To these lavs which have been investigated by Sir "William 
Hamilton and by Hermann Grassmann, the former has given 
special names He calls the lavs expressed m 

(1) and (3) the commutative law for addition, 

(5) ,, ,, multiplication; 

(2) and (4) the associative laws for addition , 

(6) the distributive lav. 

§ 23 Having proved that these six laws hold, we can at once 
prove every one of the above propositions in their algebraical 
foim. 

The fust is proved geometrically, it being one of the funda- 
mental laws The next two propositions aie only special cases of 
the fiist Of the others we shall prove one, viz. , the fourth . — 


(a-*- If 

= («+&) (a+b)^[a+b)a, + (a + b)b 

by (6) 

But 

(. a + b)a=aa+ba 

by (6), 


=*aa,+ab 

by (5) ; 

and 

(a+b)b=*ab + bb 

by (6). 

Therefore 

[a+b) 3 =aa+ab + (ab + bb ) > 



= aa+[ab + ab)+bb > 
-aa+2db+bb ) 

by (4). 


This gives the theorem in question. 

In the same manner every one of the fiist ten propositions is 
proved 

It will be seen that the operations performed are exactly the 
same as if the letleis denoted numbers 

Props. 5 and 6 may also be written thus — 

(a+b) (a-b)~a*-b\ 

Prop 7, which is an easy consequence of Pi op. 4, may be trans- 
foinied. If we denote by c the line a + b, so that 
c*=a + b, a—c-b, 

we get 

c 2 + ( e _S)3 = 2c(c-&) + & 2 
= 2 \c 3 -2be + b a 

Subtracting c 2 from both sides, and writing a for c, we get 
(«-2>) 2 =a 2 -2a&+5 2 . 

In Euclid’s Elements this form of the theorem does not appear, 
all propositions being so stated that the notion of subtraction does 
not enter into them, 

§ 24. The remaining two theorems (Props 12 and 13) connect 
the square on one side of a triangle with tlio sum of the squares on 
the other sides, in case that the angle between tlio latter is acute or 
obtuse. They are important theorems in tngonometiy, where it is 
possible to include them in a single theorem. 

§ 25 There are m the second book two problems, Props. 11 
and 14. 

If written m the above symbolic language, the former requires to 
find a lino ® such that ct[ct-x)=*x\ Prop, 11 contains, therefore, 
the solution of a quadratic equation, which wc may write x 3 +ax—a 3 
The solution is required later on in the construction of a rogular 
decagon. 

More important is the problem in tlio last proposition (Prop. 14). 
It requires the construction of a square equal in area to a given 
rectangle, hence a solution of the equation 
x"—ab. 

In Book I, 42-45, it has been shown how a rectangle maybe 
constructed equal in area to a given figure bounded by straight 
lines. By aid of the new proposition wc may therefore now deter- 
mine a line such that the square on that line is equal in area to any 
given rectilinear figure, or we can square any such figure. 

As of two squares that is the greater which lias the greater side, 
it follows that now the compmison of two areas has been reduced 
to the comparison of two lines. 

The problem of reducing other areas to squares is frequently mot 
with among Greek mathematicians. We need only mention the 
problem of squaring the circle. 

In the present day the comparison of areas is performed in a 
simpler way by reducing all areas to rectangles having a common 
base. Their altitudes give then a measure of their areas. 

The construction of a rectangle having the baso u, and being 
equal in area to a given rectangle, depends upon Prop, 43, I. 
Tins therefore gives a solution of the equation 
ab—ux, 

where x denotes the unknown altitude. 

Book III. 

§ 26. The third book of the Elements relates exclusively to pro- 
perties of the circle, A circle and its circumference have been 
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defined in Book I., Def. 15 I'Ve restate it here in slightly diffe- 
rent voids ■ — 

Definition . — The circumference of a circle is a plane curve such 
that all points m it have the same distance from a fixed point m 
the plane This point is called the “ centie ” of the circle 

01 the new definitions, of which eleven are given at the beginning 
of the thud book, a few only teqmre special mention.. The fust, 
which says that circles with equal radii aie equal, is m part a 
theorem, but easily proved by applying the one circle to the other. 
Or it may be considered proved by aid of Piop 24, equal cu cles not 
being used till after this theorem 

In the second definition is explained what is meant by a line 
which “touches” a circle Such a line is now generally called a 
tangent to the circle The introduction of tins name allows us to 
state many of Euclid’s propositions m a much shorter form. 

For the same reason we shall call a straight line joining tv o 
points on the circumfeienee of a circle a “ chord ” 

Definitions 4 and 5 may be replaced with a slight geneiahzation 
by the following ■ — 

Definition — By the distance of a point from a line is meant the 
length of the peipendicular drawn fiom the point to the hue. 

§ 27 Fiom the definition of a cncle it follows that eveiy cnclo 
has a centie Prop 1 lequnes to find it when Hie circle is given, 
i e , when its cucumfercnce is drawn. 

To solve this problem a chord is diawn (that is, any two points in 
the circumference are joined), and through the point when? tins is 
bisected a peipendicular to it is erected Euclid then proves, fiist, 
that no point off this perpendicular can be the centre, lienee that the 
centre must lie in this line , and, secondly, that of the points on the 
peipendicular one only can be the centre, viz., the one which 
bisects the part of the perpendicular bounded by the cncle In 
the second part Euclid silently assumes that the perpendicular there 
used does cut the circumference m two, and only m two points. 
The proof therefoie is incomplete The proof of the first part, 
however, is exact. By diawmg two 11011 -parallel choids, anu the 
perpendiculars which bisect them, the centre will be found as the 
point where these perpendiculars intersect 

§ 28. In Pi op. 2 it is proved that a chord of a cncle lies altogether 
within the circle. 

What we have called the first part of Euclid’s solution of Prop 1 
may be stated as a theorem — 

Theorem — Eveiy stiaight line which bisects a chord, and is at 
right angles to it, passes through the centre of the. circle. 

The converse to this gives Prop. 3, which may be stated thus — 
If a straight line through the centre of a circle bisect a chord, then 
it is perpendicular to the chord , and if it be perpendicular to the 
chord it bisects it. 

An easy consequence of this is the following theorem, which is 
essentially the same as Prop. 4 . — 

Theorem (Prop. 4). — Two chorda of a circle, of which neither 
passes through the centre, cannot bisect each other 

These last three theorems aie fundamental for the theory of the 
circle It is to be lemailccd that Euclid never proves that a 
straight line cannot have more than tv o points in common with a 
circumference. 

§ 29. The next two propositions (5 and G) might be replaced by 
a single and a simpler theorem, viz • — 

Theorem. — Two circles which have a common centre, and whose 
circumferences have one point m common, coincide. 

Or, more in agreement with Euclid’s form: — 

Theorem. — Two different circles, whose circumferences have a 
point in common, cannot have the same centre. 

That Euclid treats of two cases is characteristic of Greek mathe- 
matics. 

The next two propositions (7 and 8) again belong together. 
They may he combined thus : — 

Theorem — If from a point m a plane of a circle, which is not 
the centre, straight lines be drawn to the different points of the cir- 
cumference, then o/ all these lines one is the shortest, and one the 
longest, and these lie both in that straight line which joins the given 
point to the centre. Of all the remaining lines each is equal to one 
and only one other, and these equal lines lie on opposite sides of the 
shortest or longest, and make equal angles with them. 

Euclid distinguishes the two oases whore the given point lies 
within or without the circle, omitting tlio case wheie it lies in the 
circumference. 

From the last proposition it follow’s that if from a point more 
than two equal straight lines can bo drawn to the circumference, 
this point must be the centre. This is Prop. 9. 

As a consequence of this we get 

Theorem —Jf the circumferences qf the two circles have three 
points in common they coincide , 

For in this ease the two circles have a common centre, because 
from the centre of tlio one three equal lines can bo drawn to points 
on the circumference of the other But two circles which have a 
common centre, and whose circumferences have a point in common, 
coincide, (Compare above statement of Props, & and 6.) 
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Tins theoiem may also be slated tlius . — 

Through three points only one eu cum/crenee may be drawn ; or, 
Three points determine a cu cle 

Euclid does not give the tlieoiem m tbis foim He proves, how- 
ever, that the two cu eles cannot cut another m more than two points 
(Prop 10), and that two circles cannot touch one another in moie 
points than one (Prop 13) 

§ 30 Propositions 11 and 12 asseit that if two cucles touch, then 
the point of contact lies on the line joining their centres This gives 
two propositions, because the cneles may touch either internally 
or externally 

§ 31 Propositions 14 and 15 relate to the length of chords The 
first says , that equal chords are equidistant fioiii the cent? e, and that 
chords which are equidistant from the centre a? e equal , 

Whilst Piop. 15 compares unequal chords, viz , Of all chords the 
diameter is the gieatest, and of other choids that is the gi cater which 
is nearer to the centre , and conversely, the gi cater chord is nearer to 
the centie. 

§ 32. In Prop 16 the tangent to a circle is for the first time in- 
troduced. The proposition is meant to show that the straight line 
at the end point of the diameter, and at light angles to it is a tan- 
gent The proposition itself does not state this It runs thus — 
Prop. 16 The straight line ebawn at right angles to the diameter 
of a circle, from the extremity of it, falls without the ciicle , and no 
straight line can be di awn from the extremity, between that straight 
line and the circumference, so as not to cut the circle. 

Corollary — The stiaight line at right angles to a diameter drawn, 
thiough the end point of it touches the circle 
The statement of the proposition and its whole treatment show 
the difficulties which the tangents piesented to Euclid. 

Prop. 17 solves the piohlem though a given point, cither in the 
circumfei ence oi without it, to draw a tangent to a given circle 
Closely connected with Prop. 16 are Props. 18 and 19, which 
state (Prop. 18), that the line joining the centie of a circle to the point 
of contact of a tangent is perpendicular to the tangent ; and con- 
versely (Piop 19), that the straight line through the point of contact 
of, and perpendicular to, a tangent to a ci ? cle passes th? ougli the centra 
of the circle 

§ 33. The rest of the book relates to angles connected with a 
ciicle, viz., angles which have the vertex either at the centre oi 
on the ciicumTerence, and which are called respectively angles at 
the centre and angles at the ciieumference. Between these two 
lands of angles exists the important relation expressed as 
follows • — 

Piop 20 The angle at the centie of a circle is double of the angle 
at the cu cumfci ence on the same base, that is, on the same arc 
This is of great importance for its consequences, of which the 
two following are the principal : — 

Prop 21 The angles m the same segment of a circle ai e equal to 
one another, 

And Piop. 22. The opposite angles of any quadrilateral fig me 
inscribed in a circle arc together equal to two right angles. 

Further consequences are — 

Prop 23 On the same straight line, and on the same side of it, 
there cannot be two similar segments of circles, not coinciding with 
one another ; 

And Prop. 24. Similar segments of cu eles on equal straight lines 
are equal to one another. 

The problem Prop 25, A segment of a circle being given to 
describe the circle of which it is a segment, may bo solved much more 
easily by aid of the constiuction described in relation to Prop 1, 
III, in § 27. 

§ 34. There follow four theorems connecting the angles at the 
centre, the arcs into which they divide the circumference, and the 
chords subtending these arcs. They aie expressed for angles, arcs, 
and chords m equal circles, but they hold also for angles, arcs, and 
choids m the same circle. 

The theorems are • — 

Prop. 26. In equal circles equal angles stand on equal arcs, whether 
they be at the centres err circumferences ; 

Piop. 27 (conveise to Prop. 26) In equal circles the angles which 
stand on equal arcs are equal to one another , whether they be at the 
centres or the circumferences ; 

Prop 28 In equal circles equal straight lines (equal chords) cut 
off equal ai cs, the greater equal to the greater , and the less equal to 
the less ; 

Prop 29 (converse to Prop 28). In equal circles equal arcs are 
subtended by equal straight lines. 

§ 35. Other important consequences of Props. 20-22 are — 
Piop. 31. In a circle the angle in a semicircle is a right angle , 
but the angle m a segment greater than a semicircle is less than a 
right cmgle ; and the angle m a segment less than a semicircle is 
greater than a right angle , 

Prop. 32. If a straight line touch a circle, and from the point of 
contact a straight line be drawn cutting the circle, the angles which 
this line makes with the line touching the circle shall be equal to the 
angles which are in the alternate segments qf the cii'cle. 
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§ 36 Propositions 30, 33, 34, contain problems which are solved 
by aid of the propositions piecedmg them . — 

Prop. 30. To bisect a given arc , that is, to divide it into two equal 
parts , 

Prop. 33 On a given stiaight line to describe a segment of a circle 
containing an angle equal to a given rectilineal angle , 

Prop. 34. From a given circle to cut off a segment containing an 
angle equal to a given rectilineal angle 

§ 37. If we draw choids thiough a point A within a circle, they 
will each be divided by A into two segments Between these 
segments the law holds that the rectangle contained by them lias 
the same area on whatever chord tluough A the segments are 
taken. The value of this rectangle changes, of course, with the 
position of A. 

A similai theorem holds if the point A be taken without the 
cucle On every straight line through A, which cuts the circle 
in two points B and O, we have two segments AB and AC, 
and the lectangles contained by them are again equal to one 
another, and equal to the square on a tangent drawn from A to 
the circle 

The fust of these theorems gives Prop. 35, and the second Prop. 
36, with its coiollaiy, whilst Piop. 37, the last of Book III , gives 
the converse to Prop 36 The fiist two thcoiems may be combined 
in one • — 

Theorem — If through a point A in the plane of a circle a stiaight 
line be drawn cutting the ciicle m B and O, then the lectangle 
AB.AO has a constant value so long as the point A be fixed ; and if 
fiomA a tangent AD can be di awn to the cn cle, touching at D, then 
the above rectangle equals the squaie on AD. 

Prop 37 may be stated thus • — 

Theorem. — If from a point A without a circle a line be drawn cut- 
ting the cn cle m B and O, and another line to a point D on the 
ciicle, and if AB.AC^AIf, then the line AD touches the cucle 
at D. 

It is not difficult to prove also the conveise to the general pro- 
position as above stated. It may be expressed as follows : — 

If four poinds AB CD be taken on the circumfei ence of a circle, and 
if the lines AB, CD, produced if necessary, meet at E, then 
EA . EB - EC ED ; 

and conversely , if this ? elation holds then the four points he on a 
circle, that is, the circle drawn through three of them passes thi ough 
the fourth. 

That a circle may always be drawn through three points, pro- 
vided that they do not lie in a stiaight line, is pioved only later 
on in Book IY. 


Book IV. 

§ 38 The foui 111 book contains only pi oblems, all 1 elating to 
the construction of triangles and polygons msciibed m and circum- 
scribed about cucles, and of cucles 'inscribed m oi cucumscnbed 
about triangles and polygons They aie nearly all given for their 
own sake, and not for future use m the construction of figures, 
as are most of those in the former books In seven definitions 
at the beginning of the book it is explained what is understood 
by figuies inscribed m or described about other figures, with 
special reference to the case where one figure is a cncle. Instead, 
however, of saying that one figure is described about another, it is 
now generally said that the one figure is circumscribed about the 
other We may then state the definitions 3 or 4 thus . — 

Definition. — A polygon is said to be inscribed m a circle, and the 
circle is said to be circumscribed about the polygon, if the vertices 
of the polygon lie in the circumference of the circle. 

And definitions 5 and 6 thus . — 

Definition.— A polygon is said to be circumscribed about a circle, 
and a circle is said to be inscribed in a polygon, if tlie sides of the 
polygon are tangents to the circle. 

§ 39 The first problem is merely constructive. It requires to 
draw in a given circle a chord equal to a given straight lme, which 
is not greater than the diameter of the circle. The problem is not 
a determinate one, inasmuch as the chord may be drawn from any 
point m the circumference. This may be said of almost all pro- 
blems in this book, especially of the next two. They are . — 

Prop. 2 In a given circle to insci ibe a triangle equiangular to a 
given triangle \ 

Prop. 3. A bout a given circle to circumsci ibe a triangle equi- 
angular to a given triangle 

§ 40. Of somewhat greater interest are the next problems, where 
the triangles are given and the circles to be found. 

Prop. 4. To inscribe a circle in a given triangle. 

The lesult is that the problem has always a solution, viz., the 
centre of the circle is the point where the bisectors of two of the 
nterior angles of the triangle meet. The solution shows, though 
Euclid does not state this, that the problem has but one solu- 
tion ; and also, 

Theorem. — The three bisectors of the interior angles: of my triangle 
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meet in a point , and this is the centre of the circle inscnbcd in the 
triangle 

The solution? of most of the other problems contain also theorems 
Of these we shall state those which are of special intei est , Euclid 
does not state any one of them. 

§ 41 Prop 5 To circumscribe a circle about a given triangle. 

The one solution wlueh always exists contains the following : — 

Theorem. — The tin cc straight lines which bisect the sides of a 
ti laugh at right angles meet m a point, and this point is the ccnti c 
of the circle circumscribed about the triangle. 

Euclid adds m a corollaiy the following property — 

The centre of the circle circumscribed about a triangle lies 
witluu, on a side of, oi without the triangle, according as the 
triangle is acute-angled, right-angled, or obtuse-angled. 

§ 42 Whilst it is always possible to draw a circle which is 
mscubed m oi circumscribed about a given triangle, this is not the 
ease with quadulateials or polygons of more sides Of those for 
which this is possible the regular polygons are the most interesting 
In each of them a cucle may be inscribed, and another may he 
circumscribed about it, 

Euclid does not use the word regular, but he describes the 
polygons in question as equiangular and cquilatci cil. We shall 
use the name regular polygon The regular triangle is equi- 
lateral, the regular quadrilateral is the square. 

Euclid considers the regular polygons of 4, 5, 6, and IS sides 
Poi each of the first three he solves the problems — (1) to msenbe 
such a polygon in a given circle ; (2) to circumscribe it about a 
given circle ; (S) to inscribe a circle in, and (4) to circumscribe 
a cucle about, such a polygon. 

Eor the regular tuangle the problems are not repeated, because 
more general problems have been solved. 

Props. 6,7, 8, and 9 solve these problems for the square. 

The general problem of inscribing in a given circle a regular 
polygon of n sides depends upon the pioblem of dividing the cir- 
cumference of a circle mto n equal parts, or what eomes to the same 
thing, of drawing fiom the ceutie of the circle n ladu such that the 
angles between consecutive radii are equal, that is, to divide the 
space about the centre into n equal angles Thus, if it is required 
to inscribe a square m a cucle, we have todiaw four hues from the 
centre, making the foui angles equal. Tins is done by di awing 
two diameters at light angles to one anothei. The ends of these 
diameteis are the vertices of the lequued square If, on the other 
hand, tangents be drawn at these ends, we obtain a square circum- 
scribed about the circle 

§ 43. To construct a tegular pentagon, we find it convenient first 
to construct a rcgulat decagon This requires to divide the space 
about the centre mto ten equal angles. Each will be r \th of a right 
angle, or ^th. of two right angles. If we suppose the decagon con- 
structed, and if we join the centre to the end of one side, we get an 
isoceles triangle, where the angle at the centre equals ^tli of two 
right angles ; hence each of the angles at the base will he fths of 
two light angles, as all three angles together equal two light angles, 
Thus we have to construct an isoceles triangle, having the angle at 
the vertex equal to half an angle at the base. This is solved m 
Prop. 10, by aid of the problem in Prop. 11 of the second hook. If 
we make the sides of this triangle equal to the radius of the given 
circle, then the base will he the side of the regular decagon 
inscribed m the circle. Tins side being known the decagon can be 
constructed, and if the vertices are joined alternately, leaving out 
half their numbei, we obtain the regular pentagon. 

Euclid does not proceed thus He wants the pentagon before 
the decagon, This, however, does not change the real nature of 
his solution, nor does his solution become simpler by not mention- 
ing the decagon 

Once the regular pentagon is inscribed, it is easy to cfrcumscribe 
another by drawing tangents at the vertices of the inscribed pen- 
tagon. This is shown in Prop. 12. 

Prop. 13 and 14 teach how a circle may he inscribed in or cir- 
cumscribed about any given regular pentagon. 

§ 44. The regular hexagon is more easily constructed, as shown 
in Prop. 15. The result is that the side of the regular hexagon 
inscribed in a circle is equal to the radius of the circle. 

Eor this polygon the other three problems mentioned are not 
solved, 

§ 45. The hook doses with Prop. 16. To inscribe a regular 
quindecagon m a given circle. That this may be done is easily 
seen. If we inscribe a regular pentagon and a regular hexagon, in 
the circle, having one vertex in common, then the arc from the 
common vertex to the next vertex of the pentagon is •J-th of the cir- 
cnmference, and to the next vertex of the hexagon is %th of the 
circumference The difference between these ares is, therefore, 
x-y=rVfli of the circumference. The latter may, therefore, be 
divided into thirty, and hence also in fifteen equal parts, and the 
regular quindecagon he described. 

§ 46. we conclude with a few theorems about regular polygons 
which are not given by Euclid. 

Theorem. — The straight lines peipendicular to rnd bisecting the 
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sides of any regular polygon meet in a point. The straight lines 
bisecting the angles in the tegular polygon meet m the same point 
This point is the cents e of the circles circumscribed about and 
inscnbccl in the regular polygon. The pi oof, which is easy, is left 
to the leader. 

We can bisect any given aic (Prop 30, III.) Hence we can 
divide a circumference into 2n equal paits as soon as it lias been 
divided into n equal parts, or as soon as a regular polygon of n 
sides has been constructed. Hence — 

Theorem — If a regular polygon qfi\ sides has bean constructed, 
then a regular polygon of 2n sides , of 4n, of 8n sides, die., may 
also be constructed Euclid shows how to construct regular poly- 
gons of 3, 4, 5, and 15 sides It follows that we can construct 
regular polygons of 

3, 6, 12, 24... sides 

4, 8, 16, 32. . 

5, 10, 20, 40. „ 

15, 30, 60, 120 . „ 

The construction of any new regulai polygon not included in one 
of these senes will give lise to a new senes Till the beginning 
of this centrny nothing was added to the knowledge of legular 
polygons as given by Euclid Then Gauss, in his celebrated 
As ithmctic , proved that every regular polgon of 2» + 1 sides 
maybe constiucted if this number 2 n + l be prime, and that no 
otheis can he constructed by elementary methods This shows 
that legular polygons of 7, 9, 13 sides cannot thus bo constiucted, 
but that a legulai polygon of 17 sides is possible ; for 17 = 2 1 + 1. 
The next polygon is one of 257 sides The construction becomes 
already lather complicated foi 17 sides. 


Book V. 

§ 47. The fifth hook of the Elements is not exclusively geome- 
trical It contains the theory of latios and proportion of quantities 
in general The treatment, as here given, is admirable, and 
m eveiy respect superior to the algebiaical method by which 
Euclid’s thooiy is now generally replaced. It has, however, the 
reputation of being too difficult for schools, ami is therefore very 
seldom read. "We shall tiy to make the subject clear, and to show 
why the usual algebiaical treatment of proportion is not really 
sound ¥e begin by quoting those definitions at the beginning of 
BoolcV. which aio most important These definitions have given 
use to much discussion. 

The only definitions winch are essential for the fifth hook are 
Defs. 1, 2, 4, 5, 6, and 7 Of the remainder 3, 8, and 9 are move 
than useless, and piohably not Euclid’s, but additions of later 
editors, of whom Tlieon of Alexandria was the most pi eminent 
Defs. 10 and 11 belong rather to the sixth book, whilst all the. 
others are merely nominal. The really important ones are 4, 5, 
6, and 7. 

§ 48 To define a magnitude is not attempted by Euclid. The 
first two definitions state wliat is meant by a “part,” that is, a 
submnltiple or measure, and by a “multiple” of a given magni- 
tude. The moaningof Def 4 is that two given quantities can have 
a ratio to one another only in case that they are comparable as to 
their magnitude, that is, if they are of the same kind. 

Def. 3, wlricli is probably due to Tlieon, professes to define a 
ratio, hut is as meaningless as it is uncalled for, for all that is 
wanted is given m Defs. 5 and 7. 

In Def 5 it is explained what is meant by saying that two 
magnitudes have the same ratio to one another as two other 
magnitudes, and in Def. 7 what we have to understand by a greater 
or a less ratio. The 6th definition is only nominal, explaining the 
meaning of the word proportioned. 

Euclid represents magnitudes by lines, and often denotes them 
either by single letters or, liko hues, by two letters. Wo shall use 
only single letters for the purpose. It a and b denote two magni- 
tudes or tlio same kind, their ratio will ho denoted by a : b ; if 
c and ri! arc two other magnitudes of the same kind, but possibly 
of a different kind from a and b, then if c and d have the same 
ratio to one another as a and b, this will bo expressed by writing — 
a ; b : : e : d. 

Enrther, if m is a (whole) number, ma shall denote the multiple 
of a which is obtained by taking it m times. 

§ 49. The whole theory of ratios is based on Def. 5. 

Def. 6. The. first of four magnitudes is said to have the same ratio 
to the second that the third has to the fourth when, any equimultiples 
whatever of the first and the third being taleen, and any equimul- 
tiples whatever of the second and the fourth, if the multiple of the first 
be less than that of the second , i the multiple of the third is also less 
than that of the fourth ; and if the multiple of the first is equal to 
that qf the second, the multiple qf the third is also equal to that qf 
the fourth; and if the multiple qf the first is greater than that qf 
the second, the multiple of the third is also greater than that of the 
fourth. 
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It will "be well to show at once in an example how this definition 
can be used, by proving the first pait of the first proposition in the 
sixth book Triangles of the same altitude are to one anothe i as 
their bases, or if a and b are the bases, and a and /3 the areas, of two 
tuangles which have the same altitude, then a b . a: ft 

To prove this, we have, accoidmg to Definition 5, to show — 
if maf>nb, then mdf>np, 
if ma=nb, then nia=ni 8, 
if mcKffib, then ma<f_n$ 

That this is tiue is in oui case easily seen. We may suppose that 
the tuangles have a common vertex, and their bases m the same 
line We set off the base a along the hue containing the bases 
m times , we then join the different parts of division to the veitex, 
and get m triangles all equal to a The triangle on ona as base equals, 
therefoie, met. If we proceed m the same mannei with the base b, 
setting it off n times, we find that the ai ea of the tnanglc on the 
base nb equals nf. 3, the veitex of all triangles being the same. But 
if two tuangles have the same altitude, then then areas aie equal 
if the bases are equal , hence ona=n$ if ma^oib, and if their bases 
aie unequal, then that has the greater aiea which is on the gieatei 
base, m other woids, ma is gieatei than, equal to, oi less than 
51/3, according as ma is greatei than, equal to, or less than nb, which 
was to be proved. 

§ 50. It will be seen that even m this example it does not 
become evident what a ratio really is. It is still an open question 
■whether ratios are magnitudes which we can compare We do 
not know whether the ratio of two lines is a magnitude of the 
same kind as the ratio of two areas. Though wo might say 
that Def 5 defines equal latios still we do not know whether they 
aie equal m the seme of rlie axiom, that two things which are 
equal to a third are equal to one another. That this is the case 
lequuos a pioof, and until this proof is given we shall use the 
:: instead of the sign =>, which, however, we shall afterwards 
introduce 

As soon as it has been established that all ratios are like magni- 
tudes, it becomes easy to show that, in some cases at least, they 
aie numbers. This step was nevei made by Greek mathematicians. 
They distinguished always most carefully between continuous 
magnitudes and the disciete series of numbers. In modem times 
it luis become the custom to ignore this difference. 

If, m determining the ratio of two lines, a common measure can 
ho found, which is contained m times m the fiist, and n times in 
the second, then the ratio of the two lines equals the ratio of the 
two numbers m:n. Tins is shown by Euclid in Prop. 5, X But the 
ratio of two numbers is, as a rule, a fraction, and the Gieelcs did 
not, as wo do, considei fi actions as numbers Far less had they 
any notion of mtioduciug irrational numbers, which are neitliei 
whole nor fractional, as wo are obliged to do if we wish to say that 
all ratios are numbers The incommensurable numbers which are 
thus introduced as ratios of incommensurable quantities are nowa- 
days as familiar to us as fractions ; hut a proof is generally omitted 
that we may apply to them the rules which, have been established 
for rational numbers only, Euclid’s treatment of ratios avoids this 
difficulty His definitions holds for commensurable as well as for 
incommensurable quantities. Even the notion of incommensurable 
quantities is avoided in Book Y. • But he proves that the more 
elementary rules of algebra hold for latios. We shall state all 
his propositions in that algebraical form to which we are now 
accustomed This may, of course, be done without changing the 
chaiacter of Euclid’s method. 


§ 51 Using the notation explained above wo express the first 
propositions as follows : — 

Piop. 1. If a = ma', l** mV, c = me', 

then a+b+e= m{a! + V + o'). 

Prop. 2. If a— mb, and e=md, 

e—nb, and /= nd, 

then ffl + c is the same multiple of b as c+f is of d, viz. : — 
a + fl=(m +n)b, and c+f—(m+n)d. 

Prop. 3. If a=mb, e—md, then is na the same multiple of b 
that no is of d, viz., na — nmb, nc — nmd. 

Prop. 4, If a : b ■ • c • d, 

theu ona :nb .: me : nd. 


Prop. 5. If a— mb, and c—md 

then a-c=m(b-d). 

Prop. 6. If c=mc?, 

then are a - n b and e - nd either equal to, or equimultiples of, b 
and d, viz,, a-rib=*{m-n)b and g- nd^im-n)!, where m-n 
may ho unity. 

All these propositions relate to equimultiples How follow 
propositions about ratios which are compared as to their magnitude. 

§ 52. Prop. 7. If b, then a : e : : b : c and c : a : e : b. 

The proof is simply this. As a-b we know that ma—mb', 


therefore if maf>nc, then mlfync, 

if ma = nc, then mb=nc, 

if oncKfnc, then mb<fnc, 

theiefore the first proportion holds by Definition 5. 

Prop 8 If a~>5, then a cf>b . c, 

and c ■ a<fe . b. 

The proof depends on Definition 7 
Piop 9 (converse to Prop. 7). If 
a c -b :c, 

or if c:a :c b, then a=b. 

Prop. 10 (conveise to Prop. 8) If 
a . c>& c, then 

and if c • a<Ce : b, then a<fb. 

Pi op 11. If a :b • . c d, 

and a . b ,e f, 

then c d . ■ e f. 

In words, if two ratios are equal to a thii d, they are equal to one 
another. After these propositions Lave been proved, we have a 
right to consider a ratio as a magnitude, for only now can ve 
considei a ratio as something for which the axiom about magni- 
tudes holds . things which aie equal to a thud are equal to one 
anothei. 

We shall indicate this by writing m future the sign = instead 
of . . The i emaming propositions, which explain themselves, may 
then be stated as follows. — 

§53. Prop 12. If a-5=c \d—e •/, 
then a+c+e b+d+f=a-b 

Prop 13. If a : b=c : d and c . cf> e "/. 

then a . Vf>e 

Prop. 14 If a • b=c . d, and A>c, then lf>d. 

Prop. 15. Magnitudes have tlio same ratio to one another that 
their equimultiples have — 

ma : mb** a : b. 

Prop. 16. If a b, c, cl are magnitudes of the same kind, and if 
a -Z>=c - cl, 

then a:e*=b.d, 

Piop. 17 if a+b . b=*c + d . d, 

then a .b—c d. 

Prop 18 (converse to 17). If 

a : b=*c 'd 

then a+b :S=c+cZ 'd. 

Prop. 19. If a, b , c, d are quantities of the same kind, and if 
a . 5 = c ,d, 

then a-c b-cl^a.b. 

§ 54 Prop. 20. If there be three magnitudes, and other three, 
which have the same i alio, taken two and two, then if the first be 
greater than the third, the fom th shall be greater than the sixth ; 
and if equal, equal, and if less, less. 

If uc undei stand by 

a : b : e • d • e . ... =*cs/ : V ; d : d! : V : , . . 
that the ratio of any two consecutive magnitudes on the first side 
equals that of the corresponding magnitudes on the second side, 
we may wiite this theorem in symbols, thus . — 

If a, b, e be quantities of one, and cl, e,f magnitudes of the same 
or auy other kind, such that 


and if 

a : b :e=d ,e 
af>c, then <£> /, 

but if 

a—c, then d=f, 

and if 

a<£e, then cl<ff. 

Prop. 21 If 

a : b=e :/and b :c=<f * a, 

or if 

a\b\c^\:~’X 

and if 

fed’ 
a>c, then df>f, 

but if 

a—c, then /, 

and if 

a<fc, then d<fj 


By aid of these two propositions the following two are proved. 

§ 55. Prop. 22. If there be any number of magnitudes, and as 
many others, which have the same ratio, taken two and two in order, 
the first shall home to the last of the first magnitudes the same ratio 
which the first of the others has to the last 
We may state it more generally, thus 
If a : b • e : d : e ■ . . . . V : o' : d ' : f : . . . , 

then not only have two consecutive, hut any two magnitudes on 
the fiist side, the same ratio as the corresponding magnitudes on 
the other. For instance— 


a\e**a! ; b : e=*=V. e', &o. 

Prop. 23 wo state only in symbols, viz : — 


If 


. 1 
‘ V 


1 ± 1 
• c' ’ d' ' ? ’ * 
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then a ,e—c' a’, 

h e = c' b', 

and so on. 

Prop 24 comes to tins * If a b—c cl and e b=f d, then 
a+e fe = c+/ d. 

Some of the proportions which are considered m the ahovo pro- 
positions have special names Theoe we have omitted, as being of 
no use, since algebra has enabled us to bung the diffeient opeiations 
contained in the propositions under a common point of view 

§ 56 The last proposition m the fifth hook is of a different 
ch.uacter 

Pi op. 25. Iff out magnitudes of the same Imd be proportional, 
the gi eatest coul least of them together shall be greater than the other 
two togcthei . In symbols — 

If a, b, c, d be magnitudes of the same kind, and if a b=e cl, 
and if a is the gi eatest, hence d the least, then a + df>b + c 
§ 57 We i etui a once again to the question, What is a ratio® 
We have seen that we may treat latios as magnitudes, and that all 
ratios aie magnitudes of tlie same kind, foi we may compare any 
two as to then magnitude It will piesently be shown that latios 
of lines may he considered as quotients of lines, so that a ratio 
appears as answer to the question, How often is one line contained 
in another® But the answer to this question is given by a numbei, 
at least m some cases, and in all cases if we admit meommensraable 
immbeis Consulted from this point of view, we may say the fifth 
hook of the Elements shows that some of the simplei algebiaical 
opeiations hold for incommensurable numbeis. In the ouhnaiy 
algebraical ticatment of numbers this proof is altogcthei omitted, 
or given by a piocess of limits which does not seem to be natuial 
to the subject. 

Book VI. 

§ 53. The sixth hook contains the theory of similar figures 
Aftei a lew definitions explaining teims, the first proposition gives 
the fiist application of the theoiy of pioportion 
Prop. 1 Triangles and parallel ogi ams of the same altitude are 
to one another as then bases. 

The proof has alieady been considered m § 49 
From this follows easily the important theorem 
Prop 2. If a straight line be drawn parallel to one of the sides 
of a ti tangle, it shall cut the other sides, or those sides pi ocluecd, pio- 
pot tionally ; and if the sides or the sides proclueccl be cut proportion- 
ally, the straight line which joins the points of section, shall be 
parallel to the remaining side of the triangle, 

§ 59. The next proposition, togethei with one added by Smnaon 
as Pi op. A, may he expiessecl more conveniently if we introduce a 
modem plnaseology, viz , if m a line AB we assume a point C 
between A and B, we shall say that 0 divides AB internally m the 
ratio AO CB ; but if 0 be taken in the line AB produced, we 
shall say that AB is divided externally m the latio AO . CB. 

The two propositions then come to this • 

Theorem (Prop 3) —The bisector of an angle in, a triangle 
divides the opposite side internally m a ratio equal to the ratio of the 
two sides including that angle; and conversely, if a line through the 
vertex of a triangle divide the base internally in the ratio of the two 
other sides, then that line bisects the angle at the vertex. 

Theorem (Simson’s Pi op A) — The line which bisects an 
exterior angle of a triangle divides the opposite side externally in the 
ratio of the other sides; and convei&ely, rf a line through the vertex 
of a triangle divide the base externally in the ratio of the sides , then 
it bisects an exterior angle at the vertex of the triangle, 

If we combine both we have — 

Theorem, — The two lines which bisect the interior and exterior 
angles at one vertex of a tnangle divide the opposite side internally 
and externally in the same ratio, viz. , in the ratio of the other two 
sides. 

§ 60. The next four propositions contain the theory of similar 
tnangles, of which four cases aie considered. They may bo slated 
together 

Theorem, — Two triangles are similar,— 

1. (Prop. 4). If the triangles are equiangular ; 

2 (Prop. 5). If the sides of the one are proportional to those of 
the other ; 

3. (Prop. 6). If two sides m one are proportional to tioo sides in 
the other, and if the angles contained by these sides are equal ; 

4. (Prop, 7) If two sides in one are proportional to two sides in 
the other, if the angles opposite homologous sides are equal, and if 
the angles opposite the other homologous sides are loth acute , both right , 
or both obtuse; homologous sides being in each case those which are 
opposite equal angles, 

An important application of these theorems is at once made to 
a right-angled triangle, viz. 

Prop. 8. In a right-angled h tangle, if a perpendicular be drawn 
from the right angle to the buse, the it tangles on each side of it are 
similar to the whole triangle, and to one another. 
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C'oiollaiy —From this it is manifest that the perpendicular 
diawn fiom the right angle of a light-angled triangle to tlie base 
is a mean piopoitional between the segments of the base, and also 
that each of the sides is a mean piopoitional between the base and 
the segment of the base adjacent to that side. 

§ 61 There follow four propositions containing problems, viz , 
m language slightly diffeient from Euclid’s — 

Pi op 9. To divide a sti aight line into a given number of equal 
pm ts 

Pi op. 10. To divide a sii aight line m a given latio . 

Piop 11 To find a thud proportional to two given straight lines 
Piop 12. To find a fourth piopoitional to three given stiaight 
lines. 

Piop. 13. To find a mean piopoitional between two given stiaight 
lines 

The last three may be wntten as equations with one unknown 
quantity, — viz , if we call the given sti aight lines a, b, c, and the 
required line x , we have to find a line x so that 
Prop 11. a :b = b x , 

Piop 12 a . b — c x ; 

Prop 13 a . x = x b. 

We shall see presently how these may he wntten without the 
signs of iatios. 

§ 62 Euclid consideis next piopoitious connected with paiallelo- 
giams and tiiangles which aie equal m aiea. 

Piop 14 Equal parallelograms which have one angle of the one 
equal to one angle of the other have their sides about the equal angles 
i ccipi ocally proportional; and pai allelogi ams which have one angle 
of the one equal to one angle of the other, and their sides about the 
equal angles o ecipi ocally proportional, are equal to one another. 

Prop 15 Equal triangles which have one angle of the one equal 
to one angle of the other, have their sides about the equal angles 
reciprocally propoi tional, and triangles which have one angle of the 
one equal to one angle of the othci, and their sides about the equal 
anqlcs i cciprocally propiortional, aie equal to one another 
Tlie latter proposition is really the same as the ioiiner, foi if, as 
in the accompanying 

diagram, m the figure A F_ 

belongmgto the former 
the two equal paiallelo- 
grams AB and BO be 
bisected by tlie lines DP 
and EG, and if EE bo 
ill awn, we get the fignie 
belongmg to the latter 
It is worth noticing 
that the lines EE and 
DG are paialiel. Wo 
may state theieforo the theorem — 

Theorem — If two triangles are equal in area, and have one angle, 
in the one vei tically opposite to one. angle in the other, then the tuo 
straight lines which join the remaining two vertices of the one to those 
of ilia other triangle are parallel 
§ 63. A most important theorem is 

Prop 16. If four straight lines be. proportionals, the rectangle 
contained by the axtiemes is equal to the. rectangle, contained by the 
means; anil if the rectangle contained by the extremes bo equal to the 
rectangle contained by the means, the four straight lines are propor- 
tionals. 

In symbols, if a, b, c, d are the four linos, and 
if a.b—c.d, 

thou utl^hc ; 

and conversely, if ad -» be, 

then a : :d, 

where ad and be denote (as in § 20), tho areas of the rectangles 
contained by a anil cl and by b mid c respectively. 

This allow s us to transform every proportion between four lines 
into an equation between two products. 

It shows further that the operation of forming a product of two 
lines, and the operation of forming their ratio arc each the inverse 
of tlie other. 

If we now define a quotient - of two lines as tlie number which 
multiplied into b gives a, so that 


wo see that from tho equality of two quotients 
a e, 

5 “tf 

fallows, if we multiply both sides by Id, 

%b.d-~d.b, 

b d 

ad — cb. 
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But fioni this it follows according to the last theorem that 
a b = c cl 

Hence we conclude that the quotient and the ratio a b aie 
different forms of the same magnitude, only with this important 
diffeience that the quotient | would .have a meaning only if a and 

b have a common measure, until ue mtioduce incommensurable 
numbers, while the ratio a • b has always a meaning, and thus gives 
rise to the introduction of incommensurable numbers 

Thus it is leally the theoiy of ratios m the fifth book which 
enables us to extend the geometrical calculus given befoie m con- 
nexion with Book II. It will also he seen that if we wiite the 
ratios m Book V as quotients, 01 rather as fractions, then most of 
the theoienis state pioperties of quotients or of fiactions. 

§ 64 Piop 17 contains only a special case of 16 Aftei the pio- 
blem, Prop IS. On a given straight line to desmbe a rectilineal 
figure similar awl similai ly situated to a given rectilineal figuie, 
there follows another fundamental theorem 

Piop 19 Similai tnanqles are to one anothei in the duplicate 
ratio of their homologous sides. In other words, the aieas of similai 
tiiaugles are to one another as the squoies on homologous sides 
This is generalized in. 

Prop. 20 Similar polygons may be divided into the same numbei 
of similar triangles , having the same ratio to one anothei that the 
polygons have , and the polygons are to one another m the duplicate 
ratio of their homologous sides 

§65 Piop 21. Rectilineal figures which are similar to the same 
rectilineal figure are also swulai to each other, is an immediate con- 
sequence of the definition of similai figures. As similar figures 
may be said to be equal iu “shape” butnot in “size,” we may state 
it also thus 

“ figures which are equal in shape to a thiid are equal m shape 
to each other ” 

Prop, 22. If four straight lines be pi oporlionals, the similar 
rectilineal figures similarly described on them shall also be pro- 
portionals; ancl if the similai rectilineal figures similarly described 
on four sti eight lines be proportionals , those straight lines shall he 
proportionals. 

This is essentially the same as the following : — 

If a b = c ' d, 

then a 2 . 6 2 ■= c 2 d-. 


§ 66, Now follows a proposition which has been much discussed 
with regard to Euclid’s exact meaning in saying that a latio is com- 
pounded of two other latios, viz. * 

Prop 23 Parallclogi ams which aie equiangular to one another , 
have to one another the ratio which is compounded of the ratios of their 
sides. 

The proof of the proposition makes its meaning clear In symbols 
the ratio a • a is compounded of the two ratios a • b and b . c, and if 
a , b = a’ : V , b .o — b" : c", then a . c is compounded of a ' V and 


If we consider the ratios as numbers, we may say that the one 
latio is the product of those of which it is compounded, or in 
symbols, 

a ah a’ b" .r, a a' 3 b l" 

-7, > it t = £7 and -«= — ,• 
c b c b c b b c c' 


The theorem m Prop. 23 is the foundation of all mensuration of 
areas From it we see at once that two rectangles have the ratio 
of their areas compounded of the ratios of their sides 
If A is the area of a rectangle contained by a and b, and B that 
of a rectangle contained by c and d, so that A — ab, B = at, then 
A : B — ab . cd, and this is, the theorem says, compounded of tlie 
ratios a c and b : d In forms of quotients, 
a b ab 

c ’ d cd' 


This shows how to multiply quotients in. our geometrical calculus. 
Further, Two triangles have the ratios of their areas comgmmded 
of the ratios of their bases and their altitude For a triangle is equal 
in area to half a parallelogram which has the same base and the 
same altitude. 

To bung these theorems to the form in which they are usually 
given, we assume a straight line u as our unit of length (generally 
an inch, a foot, a mile, &c ), and determine the number a which 
expresses liow often u is contained in a line a, so that a denotes the 
ratio a : u whether commensurable or not, and that a — ait. We 
call this number a the numerical value ot a. If m the same manner 
P be tire numerical value of a line b we liave 
a : b = a : P ; 

ill words • The ratio of two lines { and of two like quantities in 
general) is equal to that of their numerical values , 

This is easily proved by observing that a = au, b = fiu, there- 
fore a : b = au : flu, and this may without difficulty be shown to 
equal a : p. 


If now a, b be base and altitude of one, a', b' those of another 
paiallelogram, a, /3 and u, p' then numencal values respectively, 
and A, A' then aieas, then 

_A = a5_ = a 8^0$ 

A' a' V a ’ p' a'p' 

In words The areas of two parallelograms are to each other as the 
pi oducts of the numencal values of their bases and altitudes 

If especially the second parallelogiam is tlie unit squaie, i e , a 
squaie on the unit of length, then a! = p' = 1, A! ~ u 2 , ancl we 
have 

=aj8 . or A = a.p. v? 

This gives the theorem The number of unit squares contained m 
a parallelogiam equals the product of the numerical values of base 
and altitude, and similarly the number of unit squares contained m 
a tuangle equals half the product of the nu mental values of base 
and altitude. 

This is often stated by saying that the area of a parallelogram is 
equal to the product of the base and the altitude, meaning by tins 
pioduct the product of the numeucal values, and not the product as 
defined above in § 20. 

§ 68 Propositions 24 and 26 relate to paiallelograms about . 
diagonals, such as are considered in Book I , 43. They aie — 

Prop 24 Parallclogi ams about the diameter of any paiallelo- 
gi am are similar to the whole parallclogi am and to one another ; 
and its couveise (Piop 26), If two similar parallelograms have a 
common angle, and be similarly situated, they are about the same 
diameter. 

Between these is inserted a problem. 

Prop 25. To describe a rectilineal figure which shall be similar to 
one given rectilinear figure, and equal to another given rectilineal 
figuie 

§ 69. Prop 27 contains a theorem relating to the theoiy of 
maxima and minima We may state it thus : 

Piop 27 If a parallelogram be divided into two by a straight line 
cutting the base] and if on half the base another parallelogram be 
constructed similar to one of those paits, then this third pai allelo- 
gra in is greater than the other part 

Of far greater interest than this general theorem is a special case 
of it, where the parallelograms are changed into rectangles, and 
where one of the paits into which the parallelogram is divided is 
made a square , for then the theorem changes into one which is 
easily recognized to be identical with the following • — 

Theorem —Of all rectangles which have the same perimeter the 
square has the greatest area 

Tins may also be stated thus : — 

Theorem — Of all rectangles which have the same area the square 
has the least perimeter. 

§ 70. The next tluee propositions contain problems which may 
be said to be solutions of quadratic equations. The first two are, 
like the last, involved in somewhat obscure language. We tran- 
scribe them as follows — 

I Pioblem. — To describe on a given base a parallelogram, and to 

divide it either internally (Piop. 28) or externally (Piop 29) fiom 
a point on the base into two parallelograms, of which tlie one has 
a given size (is equal in area to a given figuie), whilst the other 
j has a £vmi shape (is similar to a given parallelogram). 

If we expiess this again in symbols, calling the given base a, the 
one part x, and the altitude y, we have to determine x and y in the 
first case from the equations 

(a-»)y=F, 

y V 

& 2 being the given size of the first, and p and q the base and alti- 
tude of the paiallelogram which detennine the shape of the second 
of the required parallelograms 

If we substitute the value of y, we gpt 

(a-x)x*=?—> 

or, 

aa;-a; 2 =J 2 , 

where a and 6- are known quantities, taking 

The second case (Prop. 29) gives rise, in the same manner, to 
the quadratic 

ax+x^^P. 

The next problem— 

Prop. 80. To cut a given straight line in extreme and mean ratio, 
leads to tlie equation 

ax+x-<=a\ 

This is, therefoie, only a special case of the last, and is, besides, 
an old acquaintance, being essentially the same problem as that 
proposed m II. 11. 

X. — 49 
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Prop. 30 may therefore tie sol veil in two ways, either by aid of 
Prop. 29 or by aid of II. 11. Euclid gives both solutions. 

§71 Prop 31 (Theorem). In any nght-anglccl triangle, any ? ecti- 
luieal figure described on the side subtending the right angle is equal 
to the similar and similarly-described Jigm es on the sides containing 
the i irjht angle, — is a pretty generalization of the theorem of Pytha- 
goias (I. 47). 

Leaving out the next proposition which is of little inteiest, we 
coma to the last m tins hook. 

Prop 33. In equal cvcles angles, whether at the centres or the cir- 
cuiiifa aiices, have the same ratio which the arcs on which they stand 
hare to one another ; so also have the sectors. 

Of this, the pait i elating to angles at the centre is of special 
importance , it enables us to measure angles by arcs 
With this closes that part of the Elements which is devoted to 
the study of figures in a plane. 

Book SI 

§ 72 In this hook figures aie considered which are not confined 
to a plane, viz., first relations between lines and planes in space, 
and afterwards properties of solids. 

Of new definitions we mention those which relate to the perpen- 
dicularity and the inclination of lines and planes. 

Def. 3. A straight line is perpendiculai , or at right angles, to a 
plane when it makes right angles with every sti aight line meeting it 
m that plane 

The definition of perpendicular planes (Def. 4) ofTeis no dif- 
ficulty. Euclid defines the inclination of lines to planes and of 
planes to planes (Defs. 5 and 6) by aid of plane angles, included by 
stiaight lines, ruth which we have been made familiar in the fust 
hooks. 

The other important definitions are those of parallel planes, 
which never meet (Def. 8), and of solid angles formed by three or 
more planes meeting m a point (Def. 9). 

To these we add the definition of a line parallel to a plane as a 
hue winch does not meet the plane. 

§ 73. Before we investigate the contents of Book XI., it will he 
well to lecapitulate shortly what we know of planes and lines iiom 
the definitions and axioms of the first book. Theie a plane has 
been defined as a surface which has the property that every sti aight 
line which joins two points m it lies altogether in it. This is equi- 
valent to saying that a straight line winch has two points m a plane 
has all points m the plane. Hence, a straight line which does not 
lie in the plane cannot have moie than one point m common with 
the plane. This is virtually the same as Euclid’s Prop 1, viz. — 
Piop 1 One part of a straight line cannot be in a plane and another 
part without it. 

It also follows, as was pointed out in § 3, in discussing the 
definitions of Book L, that a plane is determined already by one 
stiaight hue and a point without it, viz., if all lines he drawn 
thiough the point, and cutting the line, they will form a plane. 
This may be stated thus : — 

A plane is determined — 

1st, By a stiaight line and a point which docs not lie on it; 

2d, By three points which do not he in a straight line; for if two 
of these points be joined by a straight line wc liavo case 1 ; 

3d, By two intersecting straight lines ; for the point of intersection 
and two other points, one m each hue, give case 2 j 
4th, By two parallel lines (Def. 35, I ). 

The third case of this theorem is Euclid’s 
Prop 2. Two straight lines which cut one another arc tn one 
plane, and three straight lines which meet one another are m one 
plane. 

And the fourth is Euclid’s 

Prop. 7. If two straight lines be parallel, the straight line drawn 
from any point in one to any point in the other is m the same plane 
with the parallels. Trom the definition of a piano further follows * 
Prop 3 If two planes cut one another, their common section is a 
straight line. 

§ 74 "Whilst these propositions are virtually contained in the 
definition of.a plane, the next gives ns a new and fundamental pro- 
perty of space, showing at the same time that it is possible to 
have a straight line perpendicular to a plane, according to Def, 3. 
It states — 

Theorem: (Prop 4) — If cl straight line is perpendicular to two 
straight lines i% a plane which it meets, then it is perpendicular to 
all lines in the plane which it meets, and hence it is perpendicular 
to the plane. 

Def. 3 may be stated thus: If a straight line is perpendicular 
to a plane, then it is perpendicular to every line m the plane which 
it meets. The converse to this would he 
Theorem —All straight lines which met a given straight tine in 
the same point, and are perpendicular to it, lie in a plane which is 
perpendicular to that hne. 

This Euclid states thus : 

Propi. 5. 77 three straight lines met all at one point, and a straight 
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line stands at right angles to each of them at that point, the three 
stiaight lines shall be in one and the same plane 

§ 75 There follow theoiems relating to the theory of parallel 
lines m space, viz . — 

Theorem (Prop. 6).— Any tico lines which me pcipendicular to 
the same plane are parallel to each othei , and conversely 

Theorem (Prop. 8) — If of two pm allot straight lines one is ver- 
pendicular to a plane, the othei is so also. 

Eurther, the impoitant theoiems 

Prop. 9. Two straight lines which are each of them parallel to the 
same straight line, and not m the same plane with it, aie paiallcl to 
one another , where the ivoids, e * and not m the same plane with 
it,” maybe left out, for they exclude the case of thiee parallels 
in a plane, which has been pioved before ; and 

Theorem (Prop. 10) —If two angles m difjci ant planes have the 
two limits of the one parallel to those of the other, then the angles aie 
equal. That their planes aie parallel is shown later on in Prop 15. 

This theorem is not necessarily true, foi the angles m question 
maybe supplementary; but then the one angle will be equal to 
that which is adjacent and supplemental to the othei, and tins 
latter angle will also have its limits parallel to those of the first. 

From this theorem it follows that if we take any two straight 
lines m space which do not meet, and if we draw through any 
point P in space two lines paiallel to them, then the angle in- 
cluded by these lines will always he the same, whatever the position 
of the point P may be. This angle has in. modem times been 
called the angle between the given lines : — 

Definition. — By the angles between two not intersecting lines wo 
understand the angles which two intersecting lines include that aie 
parallel respectively to the two given lines. 

§ 76. It is now possible to solve the following two problems . — 

Problem — To draw a straight line perpendicular to a given plane 
from a given point which lies 

1. Not m the plane (Prop 11). 

2. In the plane (Prop 12), 

The second case is easily reduced to the iiist — viz , if by aid of 
the first we have drawn any perpendicular to the piano from some 
point without it, we need only diaw through the given point m the 
plane a line paiallel to it, in order to have the requued perpon- 
diculai given. The solution oi the first pait is ol interest in itself. 
It depends upon a construction which may be expressed as a 
theoiem. 

Theorem. — If from a point A without a plane a perpendicular 
AB be drawn to the plane, and if from the foot B of this perpen- 
dicular another pci pcndicular BO be drawn to any straight line in 
the plane, then the straight line joining A to the foot 0 of this second 
perpendicular will also be perpendicular to the line m the plane. 

The thooiy of perpendiculars to a plane is concluded by the 
theorem — 

Prop. 13. Through any point in space, whether in or without a 
plane, only one straight line can be drawn perpendicular to the 
plane. 

§ 77. The next four propositions treat of parallel pianos. It is 
shown that planes whim have a common perpendicular are parallel 
(Prop, 14) ; that two planes are parallel if two intersecting straight 
lines in the one arc parallel respectively to tiro straight lines in the 
other plane (Prop. 15) , that parallel planes are cut by any plane, in 
parallel straight lines (Piop. Id) , and lastly, that any two straight 
lines arc cut proportionally by a series of parallel planes (Prop. 17). 

This thcoiy is made moro complete by adding the following 
theorems, which are easy deductions from the lust . — Two parallel 
planes have common perpendiculars (couvoi.su to 14) ; and Two 
planes which are parallel to a third plane tiro parallel to each 
other. 

It will ho noted that Prop. 15 at oneo allows of the solution of 
the problem : “Through a given point to draw a. plane parallel to 
a given plane.” And it is also easily pioved that tins problem 
allows always of one, and only of one, solution. 
i § 78. We como now to planes which are perpendicular to one 
another. Two theorems* relate to them. 

Prop. 18, If a straight line bn at right angles to a plane, every 
plane which passes through it shall be at right angles to that plane. 

Piop. 19. If two planes which cut one another be each qf them 
perpendicular to a third plane, their common section shall bet per- 
pendicular to the same plane. 

§ 79. If thice jdanes pass through a common point, and If they 
hound each other, a solid anglu of three faces, or a trihedral angle, 
is formed, and similarly by more planes a solid angle of more faces, 
or o. polyhedral angle. These have many properties which are quite 
analogous to those of triangles and polygons in a plane. Euclid 
states some, viz : — 

Prop, 20. If a solid angle be contained by three plum angles , any 
two qf them are together greater than the Hard. 

But the next— 

Prop. 21. Every solid angle is contained by plane angles , which 
are together less than four right angles— has no analogous theorem 
ih the plane. 



387 


COOKS XI. XII.] 


GEOMETRY 


We may mention, liowever, that the tlieoiems about tri- 
angles contained In tho propositions of Book I , which do not 
depend upon the theory of parallels (that is all up to Prop 27), 
have their coi responding theorems about trihedral angles. The 
latter are formed, it for “side of a tnangle” we wnte “plane 
angle” 01 “face” of tnhedral angle, and for “angle ot triangle” 
we substitute “angle between two faces” wheie the planes con- 
taining the solid angle aie called its faces We get, for in- 
stance, fiom I 4, the theoiem, If two trihedral angles have the 
angles of two faces in the one equal to the angles of two fates 
in the other, and have likewise the angles included by these faces 
equal, then the angles m the remaining faces aie equal, and the 
angles between the other faces are equal each to each, viz , those which 
arc opposite equal faces. The solid angles themselves are not 
necessarily equal, foi they may be only symmetrical like the 
light hand and the left. 

The connexion indicated between Wangles and tnhedral angles 
will also be recognized in 

Prop 22 If every two of three plane angles be greater than the 
thiid, and if the stiaight lines which contain them be all equal, a 
triangle may be made of the straight lines that join the exti erratics of 
those equal straight lines. 

And Prop. 23 solves the problem, To construct a trihedral angle 
having the angles of its faces equal to Hugo given plane angles, 
any two of them being greater than the third. It is, of course, 
analogous to the problem of constructing a triangle having its sides 
of given length 

Two other tlieoiems of this land are added by Brinson in his 
edition of Euclid’s Elements 

§ 80 These are the principal properties of lines and planes in 
space, but, bcfoie we go on to their applications it will he well to 
define the word distance. In geometry distance means always 
“ shortest distance” ; viz , the distance of a point fiom a straight 
line, or from a plane, is the length of the perpendicular from the 
point to the lino or plane. The distance between two non- 
intersecting linos is the length of tlieix common perpendicular, 
there being but one. The distance between two parallel lines or 
between two parallel planes is the length of the common perpendi- 
cular between the lines or the planes 

§ 81. Parallelepipeds. — The rest of the book is devoted to the 
study of the parallelepiped. In Prop. 24 the possibility of such 
a solid is proved, viz • — 

Prop. 24. If a solid be contained by six planes two and two of 
which are parallel, the opposite planes are similar and equal 
parallelograms. 

Euclid calls this solid henceforth a parallelepiped, though he 
never defines the word. Either face of it may be taken as base, 
and its distance from the opposite face as altitude. 

Prop 25. If a solid parallelepiped be cut by a plane parallel to 
tioo of its opposite planes, it dmdes the whole into two solids, the 
base of one of which shall be to the base of the other as the one solid 
is to the other . 

This theorem corresponds to the theorem (YI 1) that parallelo- 
grams between the same parallels are to one another as their bases. 
A similar analogy is to bo observed among a number of the 
remaining propositions. 

§ 82. Aftei solving a few problems wc come to 

Prop. 28 If a solid parallelepiped be cut by a plane passing 
through the diagonals of two of the opposite planes, it shall be cut in 
two equal parts. 

In the proof of this, as of several other propositions, Euclid 
fipglects the difference between solids which are symmetrical like 
the right hand and the left. 

Prop. 31. Solid parallelepipeds, which are upon equal bases, and 
of the same altitude, are equal to one another. 

Props. 29 and 30 contain special cases of this theorem leading up 
to the proof of the general theorem. 

As consequences of this fundamental theorem we get 

Prop. 32 Solid parallelepipeds, which have the same altitude, are 
to one anothri as their bases , and Prop 33, Similar solid paioilel- 
cptpcds cn c to one another i a the h iplicaloi alio of then homologous sides. 

If wc consider, as in § 67, the ratios of lines as nnmbcrs, we may 
also say— 

The ratio of the volumes of similar parallelepipeds is equal to the 
ratio of the third powers of homologous sides. 

Parallelepipeds which are not similar but equal are compared by 
ftid of the theorem 

Piop, 34, The bases and altitudes of equal solid parallelepipeds 
are reciprocally proportional j and if the bases and altitudes be re* 
ciprocally proportional, the solid parallelepipeds are equal. 

§ 83. Of the following propositions the 87th and 40th are of 
special interest. 

Prop 37 If four stiaight lines be proportionals, the similar solid 
parallelepipeds, similarly described from them, shall also be pro- 
portionals, and if the similar pm allelcpipcds similarly described 
from four stiaight tines be pioportionals, the stiaight lines shall be 
proportionals , 


In symbols it says — 

If a b^c- cl, then a i W=c i • cV 

Prop 40 teaches how to compare tho volumes of triangular 
prisms with those of paiallelepipeds, by proving that a triangular 
pi ism is equal in volume to a pan allelcpiped, which has its altitude 
and its base equal to the altitude and the base of the triangular 
pi ism. 

§ 84. Eiom these propositions follow all lesults lelatmg to the 
men&iuation of volumes. We shall state these as we did in the case 
ofaieas The starting-point is the “rectangular” paiallelepiped, 
which has every edge perpendicular to the planes it meets, and 
which takes the place of the lectangle m the plane. If this has all 
its edges equal we obtain the “cube.” 

If we take a ceitam line u as unit length, then the square on u is 
the unit of aiea, and the cube on u the unit of volume, that is to 
say, if we wish to measure a volume we have to determine how 
many unit cubes it contains. 

A rectangular parallelepiped has, as a rule, the thiee edges 
Unequal, which meet at a point Every other edge is equal to one 
of them. If a, b, c he the thiee edges meeting at a point, then we 
may take the lectangle) contained by two of them, say by b and c, 
as base and the thud as altitude. Let Y be its volume, Y' that of 
anothei lectangular parallelepiped which has the edges a!, b, c, 
hence the same base as the first It follows then easily, fiom 
Prop 25 or 32, that V . Y'—a, . a! , or in words, 

Itectangular parallelepipeds on equal bases are propoilional to 
their altitudes. 

If we have two rectangular parallelepipeds, of which lliefhst has 
the volume Y and the edges a, b, c, and the second, the volume Y 1 
and the edges a', V, d , w r e may compaie them by aid of two new 
ones which have respectively the edges a', b, c, and a', V, c, and tho 
volumes Yi and Y n . We then have 

Y . Y j-a . a! ; Y x . Y fl «5 : V, Y a . Y'=c • e'. 

Compounding these, we have 

V:Y'- (»:»') (b.V) (c:c'), 


or 


V = a b_ c 
T a!' V d' , 


Hence, as a special case, making Y' equal to the unit cube TJ on u 
we get 

Y a b d 0 

ll u u u 


where a, /3, y are the numerical values of a, b, c ; that is, The 
number of unit cubes m a rectangular parallelepiped is equal to tho 
pioduct of the numerical values of its three edges This is geneially 
expressed by saying tho volume of a rectangular parallelepiped is 
measuied by the pioduct of its sides, or by the pioduct of its base 
into its altitude, winch m this ease is the same. 

Prop. 31 allows us to extend this to any parallelepipeds, and Props. 
28 or 40 to triangular prisms 

Tiilobxm — The volume of any paicdlclcpipcd , or of any in- 
anq»hn pnsm. is meow red by the pnodt.d of base and altitude 

The consideration that any polygonal pr.&m may be divided into 
a number of tuangular prisms, which have the same altitude and, 
the sum ot their bases equal to tho base of the polygonal pi Km, 
shown furthci that the same holds for any pnsm whatever. 


Book XII. 

§ 85. In the last part of Book XI. wo have learnt how to com- 
pare the volumes of parallelepipeds and of pusms. In order to 
determine the volume of any solid bounded by plane faces we must 
determine the volume of pyramids, for every such solid may bo 
decomposed into a number of pyramids. 

\ As every pyramid may again bo decomposed info triangular 
pyramids, it becomes only necessary to determine their volume. 
Tins is done by the 

Theorem , — Every triangular pyramid is equal in volume to one 
thiid of a triangular prism having the same base and tho saino 
altitude as the pyramid. 

Tins is an immediate consequence of Euclid’s 

Piop. 7. Every prism having a triangular base may be divided 
into three pyramids that have triangular bases, and arc equal to one 
another. 

The proof of this* theorem is difficult, because the three triangular 
pyramids into which the prism is divided are by no means equal in 
shape, and cannot be made to coincide. It has first to be proved 
that two triangular pyramids have equal volumes, if they have 
equal bases and equal altitudes. This Euclid does in the following 
manner. He first shows (Prop. 3) that a triangular pyramid may 
be divided into four parts, of which, two are equal triangular pyra- 
mids Similar to the whole pyramid, Whilst the other two are equal 
triangular prisms, and further, that these- two piasms together are 
greater than the two pyramids, hence more than half the given 
pyramid. He next shows (Prop. 4) that if two triangular pyra* 
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rnids are given, having equal bases and equal altitudes, and if each 
be divided as above, then the two tnangulai prisms in the one are 
equal to those in the other, and eaeh of the remaining pyramids m 
the one has its base and altitude equal to the base and altitude of 
the remaining pyramids m the othei. Hence to these pyiamids the 
same process is again applicable "We are thus enabled to cut ont 
of the two given pyramids equal parts, eaeh gi eater than half the 
original pyramid. Of the lemamder we can again cut out equal 
parts greater than half these remainders, and so on as far as we like 
This process may be continued till the last remainder is smaller 
than any assignable quantity, however small. It follows, so we 
should conclude at present, that the two volumes must be equal, for 
they cannot differ hy any assignable quantity. 

To Greek mathematicians this conclusion offeis fai greater diffi- 
culties. They prove elaboiately, by a reductio ad absurdum, that 
the volumes cannot he unequal. This pi oof must be read in the 
Elements A further discussion of this method of exhaustion, as 
it is called, would belong to a treatise on the history of geometry. 
We lefer leaders to Hankel, Gcscluchte der Mathematik (p 115 sq) 
We must, however, state that we have in the above not proved 
Euclid’s Prop. 5, but only a special case of it. Euclid does not 
suppose that the bases of the two pyramids to be compared aie 
equal, and hence he pioves that the volumes aie as the bases The 
leasomng of the proof becomes clearer m the special case, fiom 
which the geneial one may he easily deduced. 

§ 86. Piop 6 extends the result to pyramids with polygonal 
bases. Erom these results follow again the rules at present given 
for the mensuration of solids, viz., a pyramid is the third pait of a 
triangular pnsm having the same base and the same altitude But 
a triangular prism is equal m volume to a parallelepiped which 
has the same base and altitude. Hence if B is the base and h the 
altitude, we have 

Yolume of prism = Bh, 

Yolume of pyiamid = B/i, 

statements which have to he taken in the sense that B means the 
number of square units in the base, 7i the number of units of 
length m the altitude, oi that B and h denote the numerical values 
of base and altitude 

§ 87 A method similar to that used in proving Piop 5 leads to 
the following results i elating to solids bounded by simple curved 
surfaces . — 

Prop 10 Every com is the third part of a cylinder which has the 
same base, and is of an equal altitude with it. 

Prop. 11. Cones and cylinders of the same altitude are to one an- 
other as their bases 

Prop 12 Similar cones and cylinders have to one another the 
triplicate ratio of that which the diametas of their bases have 
Prop. 13 If a cylinder be cat by a plane parallel to its opposite 
planes or bases, it divides the cylindet into two cylinders, one of which 
is to the other as the axis of the first to the axis of the other ; which 
may also be stated thus — 

Cylindet s on the same base are proportional to their altitudes. 

Prop 14. Coties and cylinders upon equal bases are to one another 
as their altitudes. 

Prop 15. The bases and altitudes of equal cones and cylinders are 
reciprocally proportional, and if the bases and altitudes be reciprocally 
proportional, the cones and cylinders are equal to one another. 

These theorems again lead to formula} m mensuration, if we com- 
pare a cylmdei with a prism having its base and altitude equal to 
the base and altitude of the cylinder This may he done by the 
method of exhaustion We get, then, the result that their bases are 
equal, and have, if B denotes the numerical value of the base, and 
h that of the altitude, 

Yolume of cylinder = Bh. 

Yolume of cone «=> I Bh. 

§ 88. The remaining propositions relate to circles and spheres. 
Of the sphere only one property is proved, viz. . — 

Prop, 18. Spheres have to one anothei the triplicate ratio of that 
which their diameters have. The mensuration of the sphere, like 
that of the cucle, the cylinder, and the cone, had not been settled 
in the time of Euclid. It was done by Archimedes. 

Book XIII. 

§ 80 The 13th and last book of Euclid’s Elements is dovoted to 
the regular solids. It is shown that there are five of them, viz. ; — 
1. The regular tetrahedron, with 4 triangular faces and 4 
vertices ; 

2 The cube , with 8 vertices and 6 square faces ; 

3 The octohedron, with 6 vertices and 8 triangular faces ; 

4. The dodecahedron , with 12 pentagonal faces, 3 at each of the 
20 vertices ; 

5. The icosahedron, with 20 triangular faces, 6 at eaeh of the 
12 vertices. 


It is shown how to insenbe these solids m a given sphere, and 
how to deteimme the lengths of their edges. 

These results are — if r denotes the ladius of the circumscribed 
sphere, and a the side of the legular solid— 

For tetrahedron a- = - r 1 , 

„ octahedron ft 2 = 2r 2 , 

4 n 

„ hexahedron or cube ci 1 = — ? 2 , 


,, icosahedion 
„ dodecahedron 

§ 90. The 13th book, and therefoie the Elements, conclude with 
the scholium, “ that no othei legular solid exists besides the five 
ones enumerated ” 

The pioof is very simple Each face is a regular polygon, hence 
the angles of the faces at any veitex must be angles m equal legular 
polygons, must be together less than foui light angles (XI 21), and 
must be thiee or mors m numbei Each angle m a regular tuangle 
equals two-thirds of one light angle. Hence it is possible to form 
a solid angle with three, four, oi five regulai tnangles or faces 
These give the solid angles of the tetraliedion, the octohedron, and 
the icosahedron The angle m a square (the regular quadrilateral) 
equals one light angle Hence three will foim a solid angle, that 
ol the cube, and four will not The angle in the legulai pentagon 

equals -| of aright angle. Hence thiee of them equal ^ (i. e . , less 

than 4) right angles, and form the solid angle of the dodecahedion. 
Three legular polygons of six or more sides cannot form a solid 
angle Theiefoie no other regular solids are possible. 



Section II. — Higher or Projective Geometry. 

It is difficult, at the outset, to characterize Projective 
Geometry as compared with Euclidian. Put a few oxamples 
will at least indicate the difference between the two. 

In Euclid’s Elements almost all propositions refer to 
the magnitude of lines, angles, areas, or volumes, and 
therefore to measurement. The statement that an angle 
is right, or that two straight lines are parallel, refers to 
measurement. On the other hand, the fact that a straight 
line does or does not cut a circle is independent of measure- 
ment, it being dependent only upon the mutual “posi- 
tion” of the line and the circle. This difference becomes 
clearer if we project any figure from one plane to another. 
By tins the length of lines, the magnitude of angles and 
areas, is altered, so that the projection, or shadow, of a 
square on a plane will not be a squaro , it will, however, 
be some quadrilateral. Again, the projection of a circle 
will not be a circle, but some other curve more or 
loss resembling a circle. But one property may be 
stated at once, — no straight lino can cut the projection 
of a circle m more than two points, because no straight 
line can cut a circle in more than two points. There are, 
then, some properties of figures which do not alter by 
projection, whilst others do. To the latter belong nearly 
all properties relating to measurement, at least in the form 
in which they are generally given. The others are said 
to be projective properties, and their investigation forms 
the subject of Projective Geometry. 

Different as are the kinds of properties investigated 
in the old and the now scionces, the methods followed 
differ in a still greater degree. In Euclid each pro- 
position stands by itself; its connexion with others is 
never indicated; the leading ideas contained in its proof 
are not stated ; genoral principles do not exist In the 
modern methods, on the other hand, the greatest import- 
ance is attached to the leading thoughts which pervade 
the whole; and goneral principles, which bring whole 
groups of theorems under one aspect, are given rather 
than separate propositions. The whole tendency is towards 
generalization. A straight line is considered as given m 
its entirety, extending both ways to infinity, while Euclid 
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is very careful never to admit anything hut finite quan- 
tities. The treatment of the infinite is m fact another 
fundamental difference between the two methods. Euclid 
avoids it. In modern geometry it is systematically intro- 
duced, for only thus is generality obtained. 

Of the different modem methods of geometry, we shall 
treat principally of the methods of projection and corre- 
spondence which have proved to be the most powerful. 
These have become independent of Euclidian Geometry, 
especially through the Geometrie dev Lctge of Y. Standt, 
and the Ausdelinungslehre of Grassmann. 

Eor the sake of brevity we shall presuppose a know- 
ledge of Euclid’s Elements , although we shall use only a 
few of his piopositions. 


§ 1. We consider space as filled with points, lines, and planes, 
and these we call the elements out of which our figures are to he 
foimed, calling any combination of these elements a “figiue ” 

By a line we mean a straight line in its entirety, extending both 
ways to infinity; and by a plane, a plane surface, extending in all 
diiections to infinity We suppose 
That thiough any two points m space one and only one line 
may be diawn (Eucl I., Def. 4, Ax. 10, Post. 2), 

That through any tlnee points which aie not m a line, one and 
only one plane may be placed (compare p. 386, § 73, above) , 
That the intersection of two planes is a line (Eucl XI 13) ; 
That a lmo which has two points in common with a plane lies 
in the plane (Eucl. I., Def. 7), hence that the intersection of a 
line and a plane is a single point ; and 
That three planes which do not meet m a line have one single 
point m common 

These results may be stated differently in the following form .— 
I. A plane is determined — A point is doteimmed — 

1, By three points which do 1. By three planes which do 


not lie m a line; 

2 By two intersecting lines ; 
3. By a line and a point which 
does not lie m it 
II. A line is determined — 

1 By two points , 


not pass through a line ; 

2. By two intersecting lines ; 

3. By a line and a plane which 
does not pass through it. 

, ^ 2. By two planes. 

The reader will observe that not only are planes determined by 
points, but also points by planes ; that therefore we have a right to 
consider the planes as elements, like points , and also that m any 
one of the above statements we may interchange the words point 
and plane, and we obtain again a correct statement, provided that 
these statements themselves are true As they stand, we ought, 
in several cases, to add “if they are not parallel,” or some such 
woids, parallel lines and planes being evidently left altogether out 
of consideration. To correct this we have to reconsider the theory 
of parallels 

§ 2. Let us take in a plane a line p (fig. 1), a point S not 
in this lme, and a line q drawn through S Then this line q will 
meet the line p m a point A. If we turn the line q about S to- 
wards q', its point of intersection with p will move along p towards 
B, passing, on con- 
tinued turning, to a 
greater and greater dis- 
tance, until it is moved 
out of our leach. If 
we turn q still farther, 
its continuation will 
meet p, but now at the jj 
other side of A. The 1 
point of intersection has 
disappeaied to the right 
and reappeared to the 
left. There is one inter- 
mediate position where 
q is parallel to p — that 
is where it does not cut 
p, In every other position it cuts p in some finite point. If, 
on the other hand, we move the point A to an infinite distance 
m p, then the line q which passes through A will be a lme which 
does not cut p at any finite point. Thus we are led to say: 
Every line through S which joins it to any point at an infinite 
distance in p is parallel to p But by Euclid’s 12th axiom 
there is but one lme parallel to p thiough S. The difficulty m 
which we are thus involved is due to the fact that we tiy to leason 
about infinity as if we, with our finite capabilities, could compre- 
hend the infinite. To overcome this difficulty, we may say that 
all points at infinity in a line appear to us as one, and may be 
replaced by a single “ideal" point, just as all points m a fixed 
star — which is not at an infinite, only at a great distance — can- 
not be distinguished by us and to beings on the earth count as 



Fig 1. 


one. We may therefore now give the following definitions and 
axiom — 

Definition — Lines which meet at infinity are called paiallel 

Axiom — All points at an infinite distance m a lme may be con- 
sidered as one single point. 

Definition. — This ideal point is called the point at infinity in the 
line. 

The axiom is equivalent to Euclid’s Axiom 12, for it follows 
from either that through any point only one line may he diawn 
paiallel to a given line 

This point at infinity in a lme is leached whether we move a 
point in the one or m the opposite direction of a lme to infinity. 
A lme thus appeals closed by this point, and we speak as if we 
could move a point along the line from one position A to another 
B m two ways, either through the point at infinity or thiough 
finite points only 

It must never be forgotten that this point at infinity is ideal, 
that the lesults based on this assumption are true foi that finite 
region of space which is within our reach, and that beyond tins 
region they may or may not be true, —we do not know. 

The advantage of this view of parallels will become apparent at 
every step as we go on 

§ 3. Having thus arrived at the notion of leplacing all points at 
infinity in a line by one ideal point, theie is no difficulty m re- 
placing all points at infinity in a plane by one ideal lme. 

To make this clear, let us suppose that a line p, which cuts two 
fixed lines a and b in the points A and B, moves parallel to itself 
to a greater and gi eater distance. It will at last cut both a and 
1) at their points at infinity, so that a lme which joins the two 
points at infinity m two intersecting lines lies altogether at 
infinity. Every other line in the plane will meet it therefore at 
infinity, and thus it contains all points at infinity m the plane. 

All points at infinity m a plane lie in a line, which is called the 
line at infinity in the plane. 

It follows that parallel planes must be considered as planes 
having a common line at infinity, for any other plane cuts them in 
parallel lines (Eucl. XI. 16), which have a point at infinity in 
common 

If we next take two intersecting planes, then the point at infinity 
in their line of intersection lies in both planes, so that their lines 
at infinity meet. Hence every line at infinity meets every other 
line at infinity, and they are therefore all m one plane. 

All points at infinity m space may be considered as lying in one 
ideal plane, winch is called the plane at infinity. 

§ 4. We have now the following definitions • — 

Parallel linos are lines which meet at infinity ; 

Parallel planes aie planes which meet at infinity , 

A line is parallel to a plane if it meets it at infinity. 

Theorems like this— Lines (or planes) which are parallel to a 
third are parallel to each other— follow at once. 

This view of parallels leads therefore to no contradiction of 
Euclid’s Elements 

As immediate consequences we get the propositions 

Every line meets a plane in one point, or it lies in it; 

Every plane meets every other plane in a line ; 

Any two lines in the same plane meet 

§ 5. We have called points, lines, and planes the elements of 
geometrical figures. We also say that an element of one kind 
contains one or the other if it lies in it or passes through it. 

All the elements of one kind which are contained m one or two 
elements of a different kind form aggregates which have to be 
enumerated. They are the following. — 

I. Of one dimension. 

1. The row, or lange, of points formed by all points in a line, 

which is called its base. 

2. The fiat pencil formed by all the lines through a point in 

a plane. Its base is the point in the plane. 

3. The axial penal formed by all planes through a lino 

which is called its base or axis. 

II. Of two dimensions. 

1. The field of points and lines — that is, a plane with all its 
points and all its lines. ‘ 

2 The pencil of lines and planes— that is, a point in space 
with all lines and all planes through it. 

III. Of three dimensions. 

The space of points— that is, all points in space. 

The space of planes — that is, all planes in spaco. 

IV. Of four dimensions 

The space of lines, or all lines in space. 

§ 6. The word dimension in the above needs explanation. 

If m a plane we take a row p and a pencil with centre Q, then 
through every point iu p one lme in the pencil will pass, and every 
lay in Q will cut p m one point, so that we are entitled to say a 
row contains as many points as a fiat pencil lines, and, we may add, 
as an axial pencil planes, because an axial pencil is cut by a plane 
m a flat pencil. 

The number of elements in the row, in the flat pencil, and in the 
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axial pencil is, of course, infinite and indefinite too, "but the same m 
all for a moment we shall treat it as "being a definite number which 
we denote by a. Then a plane contains a 8 points and as many 
lines. To see this, take a flat pencil m a plane It contains a 
lines, and each line contains a points, whilst each point in the 
plana lies on one of these lines. Similarly, m a plane each line 
cuts a fixed line m a point But tins line is cut at each point by 
a lines and contains a points ; hence there are a 2 lines m a plane. 

A pencil m space contains as many lines as a plane contains 
points and as many planes as a plane contains lines, for any plane 
cuts the pencil in a held of points and lines. Hence a pencil con- 
tains a 3 lines and a 2 planes. The field and the pencil are of two 
dimensions 

To count the number of poiuts in space we observe that each 
point lies on some line m a pencil. But the pencil contains a % 
lines, and each line a points, hence space contains a 3 points. 
Each plane cuts any fixed plane m a line But a plane contains 
a 2 lines, and through each pass a planes , therefore space contains a? 
planes. 

Hence space contains as many planes as points, but it contains 
an infinite number of times moie lines than points or planes. To 
count them, notice that every line cuts a fixed plane in. one point 
But a 8 lines pass through each point, and there aie o? points m the 
plane. Hence there are a 4 lines m space. The space of points and 
planes is of three dimensions , but the space of lines is of four dimen- 
sions. 

A field of points or lines contains an. infinite number of lows and 
flat pencils , a pencil contains an infinite number of flat pencils 
and of axial pencils; space contains a tuple infinite number of 
pencils and of fields, « 4 rows and axial pencils, and « B flat pencils — 
or, m other words, each point is a centie of a 2 flat pencils. 

§ 7. The above enumeration allows a classification of figures. 

Figures m a row consist of groups of points only, and figures in 
the flat or axial pencil consist of groups of lines or planes. In 
the plane we may draw polygons , and in the pencil or in the point, 
solid angles, and so on 

We may also distinguish the different measurements. We have— 
In the row , length of segment , 

In the flat pencil, angles ; 

In the axial pencil, dihedial angles between two planes 5 
In the plane, areas ; 

In the pencil, solid angles ; 

In the space of points or planes, volumes. 


Segments oe a Line. 

§ 8. Any two points A and B m space determine on tho line through 
them a finite part, which may he considered as being described "by 
a point moving from A to B. This we shall denote by AB, and 
distinguish it from BA, which is supposed as being descubed by a 
point moving from B to A, and lienee m a direction or in a “ sense ” 
opposite to AB, Such a finite line, which has a definite sense, wo 
shall call a “segment,” so that AB and BA denote different seg- 
ments, which are sanl to be equal m length but of opposite sense. 
The one sense is often called positive and the other negative, 

In introducing the word “sense” for direction in a line, we have 
the word direction reserved for direction of tho line itself, so that 
different lines have different directions, unless tlioy ho parallel, 
whilst in each line wo haye a positive and negative sonse. 

We may also say, with Professor Clifford, that AB denotes tho 
“ step” ol going fiom A to B. 

§ 9. If we now have three points A, B, C in. a lino (fig. 2), tho 
step AB will bring ns from A to B, and 

the step BO from B to C Hence both A B <? 

steps aie equivalent to tho one step ' 1 r ~ 

AC This is expressed by saying that 
AO is the “sum 1 * of AB and BO; in 

^ AB+BC=AO, A 4 P- 

where account is to be taken of tho 

sense A C B 

This equation is true whatever he the 
position of the three points on the line. 

As a special case we have 

AR+BA-0 (1), 

and similarly 

AB+B0+CA=0 (2) ? 

which again is true for qny three points in a, line. 

We further write 

AB--RA, 

where — denotes negative sense 

We can then, just as in algebra, change subtraction of segments 
into addition by changing the sense, so that AB-CB is the same 
as AB + (—OB) or AB + BO. A figure will at once show the truth 
ox this The sense is, in fact, m every respect equivalent to the 
H wgn ” of a number m algebra. 


Fig. 2, 


§ 10, Of the many formula! winch exist between points in a lino 
we shall have to use only one moie, which connects the segments 
between any four points A, B, C, I) m a line We have— 
BC=BD + DC, 

CA=CD + DA, * 

AB=AD + DB , 


or multiplying these by AD, BD, CD respectively, we get — 
BC . AD = BD . AD + DC. AD = BD . AD - CD . AD 
CA BD « CD . BD + DA. BD « CD . BD — AD BD 
AB . CD - AD . CD + DB . CD - AD . CD - BD . CD. 


It will be seen that the sum of the right hand sides vanishes, hence 
that 

BC. AD + CA.BD + AB, CD - 0 . . , (3) 

for any four points on a line 

§11. If C is any point m the line AB, then wo say that C 
divides the segment AB in the ratio ■— , account being taken of 


the sense of the two segments AC and CB If 0 lies between 
A and 0 the latio is positive, as AC and CB have the same sense, 
But if 0 lies without the segment AB, i e , i£ 0 divides AB ex- 
ternally, then the ratio is negative To see how tho value of this ratio 
changes with C, _ . _ _ 

we will move C ^ ^ ^ P 

along the whole ~ o 

line (fig 3), whilst rig ' 

A and B remain fixed If 0 lies at the point A, then AC==0, 
hence the ratio AC CB vanishes. As 0 moves towards B, AO 
increases and CB decreases, so that our ratio increases. At tho 
middle point M of AB it assumes the value +1, and then increases 
till it reaches an infinitely large value, when C arrives at B. On 
passing beyond B the ratio becomes negative. If C 13 at P we have 
AC=AP=AB+BP, hence 

AO_AB BP _AB . 

OB~PB + PB~ BP L ' 


In tho last expression the ratio AB : BP is positive, lias its greatest 
value 00 when C coincides with B, and vanishes when BC becomes 
infinite Hence, as C moves from B to tho right to tho point at 
infinity, the ratio AC : CB vanes from — co to —1. 

If on the other hand C is to tho loft of A, say at Q, we have 
AC=AQ=AB + BQ=AB-QB, lienee 

Hero AB <QB, honco tho ratio AB : QB is positive and always 
less than one, so that tho whole is negative and <1. If 0 is at 
the point at infinity it is —1, and then increases as C moves to the 
light, till for 0 at A wo got tlio ratio =0. Honco— 

“ As C moves along tho lino fiom an infinite distance to tho left to 
an infinite distance at tlio right, the ratio always increases ; it starts 
with the valuo —1, reaches 0 at A, 4- 1 at M, 00 at B, changes now 
sign to —00, and increases till at an infinite distance it reaches 
again tho value —1 It assumes therefore all possible values from 
— co to + oo, and each value only once , so that not only docs every 
position of C determine a definite value of the ratio AO : CB, but also , 
conversely, to every positive or negative value of this ratio belongs one 
single point in the lipa AB. 


Projection and Cross-Ratios. 

§ 12 If wo join a point A to a point £3, thon tho point where tlio 
line SA cuts a fixed plane v is called tho projection of A on the 
plane w from S as centre of projection. If wo have two pianos n 
and w’ and a point S, wo may project every point A in jr to 
tho < other plana If A' is tho projection of A, then A is also the 
projection of A', so that tlio relations arc reciprocal. To overy 
figure in ir wo get as its projection 
a corresponding figure in ir’. f 

It will ho our business to find 
such properties of figures as remain 
true for tho projection, and which 
aro called projective properties. 

For this purpose it will bo snfli dent 
to consider at first only construc- 
tions in ono piano. 

Let us suppose we have given in 
a plane two lines p and p 1 and a 
centre S (fig. 4) ; we may then pro- 
ject tho joints m p from S to p‘. 

Lot A', B'.. bo the projections of 
A, B,.. f tho point at infinity in 
which we shall denote by J will 
e projeotod into a finite point 
I' inp', viz., into the point where . 

the parallel to p through S cuts * *• 

p'. Similarly one point .J m p will be projected into the point 
I' at infinity in p'. This point J is of course the point where 
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the parallel to pi through. S cuts p. We thus see that every 
point m_p is projected into a single point my/. 

A glance at fig 5 shows that a segment AB will he projected 
into a segment A'B' which is not 


equal to it, at least not as a rule ; 
and also that the latio AC OB is 
not equal to the ratio A'C' : C'B' 
foimed hy the piojections. These 
ratios will become equal only if 
p and p' are parallel, for in this 
case the tiiangle SAB is similar 
to the triangle SA'B'. Between 
three points m a line and their 
projections there exists therefore m 
general no relation But "between 
four points a 1 elation does exist 
§ 13 Let A, B, C, D he four 
points m p, A', B', C', D' their pio- 
jections m p', then the ratio of the 
two ratios AC . CB and AD . DB 
into which C and D divide the 
segment AB is equal to the cor- 
responding expression between 
A', B', C', D'. In symbols we 
have — 

AC AD AC' AD' 

CB ‘ DB = C'B' D'B'’ 



This is easily proved by aid of Big. 5. 

similar triangles. 

Through the points A and B on p draw parallels toy, which cut 
the projecting rays m C 2 , D a , B a and A,, C x , D,, as indicated in 
fig 6 The two triangles ACC 2 and BCOj will he similar, as will 
also he the triangles ADD 2 and BDD x , 



We have therefore— 


AO AC a AD AD a 
CB^CiB* DB = D a B’ 
where account is taken of the sense 
Hence— 

AC AD _ AC a AD S _ AC a C>B 
CB DB " CjB ‘ DjB " AD 2 : DjB 5 
but 

AC a AC' ariA CjB C'B' . 

zfa-m 1 

so that the above expression becomes 
ACf C'B' 

My ; ffb” 


whicli is equal to 


A'C' 

C'JB' 


as required. 


This result is of fundamental importance. 

The expression formed has been called by Chasles the anharmonic 
ratio of the four points A, B, C, D Instead of this Professor Clifford 
has proposed the shorter and more expressive name of '‘cross- 
ratio.” We shall adopt the latter. We have then the 

Fundamental Theorem.— The cross-ratio of fowr points in a 
lino is equal to the cross-ratio of their projections on any other line 
which lies m the same plane with it 
§ 14. Before we draw conclusions from this result, we must in- 
vestigate the meaning of a cross-ratio somewhat more fully. 

If four points A, B, C, D are given, and we wish to form their 
cross-ratio, we have first to divide tliem into two groups of two, 
the points in each gioup being taken in a definite order. Thus, 
let A, B be the first, 0, D the second pair, A and C being the first 
points in each pair. The cross-ratio is then the ratio AO . CB 
divided, by AD : DB This will be deuoted by (ABCD), so that 


This is easily remembered. In order to write it out, make 
first the two lines for the fractions, and put above and below these 
A A 

the letters A and B in their places, thus, -g : -g , and then fill 

up, crosswise, the first by C and the other by D. 

§ 15. If we take the points m a diffeient order, the value of the 
cmss-ratio will change. We can do this in tweuty-foui diffeient 
ways by forming all permutations of the letters But of these 
twenty-four cross-ratios groups of four are equal, so that there ai e 
really only six different ones 
We have the following rules — 

I If m a cioss-iatio the two groups be interchanged, its value 
remains unaltered. • 

(ABCD) «*> (CDAB). 

II. If in a cross-ratio the two points belonging one of the two 
gioups be interchanged, the cross-ratio changes into its reciprocal. 

(abcd)- (ABDC) 

III. If in a cross-ratio the two middle letters be interchanged, 
the cross-ratio « changes into its complement 1 - k. 

(ABCD)=1— (ACBD) 

The first two are easily proved by writing out their values. The 
third is proved by a*d ot the Eoiniulo (3), § 10, 

BC AD+CA. BD+AB . CD = 0. 

If we divide this by CB . AD we get 

H CA . BD , AB . CD A 
“ 1+ CB, AD + CBnjD~ 0 ’ 
or, 

AC AD AB AD 1 . 

CB * DB + BO : DC * 

that is, 

(ABCD) + (ACBD)«= 1, 

which was to be proved. 

IY. From II it follows at once that if we interchange the elements 
m eaoh pair, the cross-ratio remains unaltered; and thus we see 
that 

(ABCD) -(CDAB) by I, 

= (BADC) - (DCBA) by II. 

§ 16. By aid of these rules we get the following results 
(ABCD) - (BADO) - (ODAB) - (DCBA) - k. 

(ABDC) - (BACD) « (CDBA) - (DCAB) - ~. 

(AOBD) - (BD AC) » (CADB) « (DBCA) = 1 - *. 

(ACDB) - (BDCA) - (CABD) = (DBAC) - 

(ADBC) - (BCAD) - (OBDA) - (DACB) 


(ADCB) - (BCDA) - (CBAD) - (DABC) 

In the theorem that the cross-ratio of four points equals that of 
the projections, the points have, of course, to be taken m the same 
order. 

§ 17. If one of the points of which a cross-ratio is formed is the 
point at infinity in the line, the cross-ratio changes into a simple 
ratio. It is convenient to let the point at infinity occupy the last 
place in the symbolic expression for the cross-ratio. Thus if I is a 
point at infinity, we have 

(ABCI)--gg, 


AI : IB— -1. 

Every common ratio of three points in a line may thus be ex- 
pressed as a cross-ratio, by adding the point at infinity to tho 


gioup of points 

§ 18. If the points have special positions, the c 
have such a value that, of the six different om 


e cross-ratios k may 
; ones, two and two 

become equal. If the first two shall be equal, we get k=£> or 

c*-l, k-±1. 

If we take k*= +1, we have (AB0D)~1, or 5 that is, 

the points C and D coincide, provided that A and B are different. 
This is too special a case to be of much interest. 

If, however, we take k= — 1, so that (ABOD) = —1, we have 

51^ "SB- mnCD 0 and B tlMd& AB intirmlh J md 
in the same ratio. , - 

The four points are in this case said to .be mmompoms, and 
C andD are said to be harmonic conjugates with regard to A 
IB. 
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But we have also (CDAB) = - 1, so that A and B are harmonic 
conjugates with regard to C and D. 

The principal property of haimonic points, upon which almost 
all applications depend, is this, that their cross-ratio lemams un- 
altered if we interchange the two points belonging to one pan, 
viz. . 

(ABCD) = (ABDC) = (BACD) 

Bor four harmonic points the six cross-ratios which are geneially 
different become two and two equal : 


— «*• 



Hence if we get four points whose cross-ratio is 2 or i, then they 
are harmonic, hut not arranged so that conjugates are paired. If 
this is the case the cross-ratio = — 1 

§ 19 If we equate any two of the above six values of the cross- 
ratios, we get either «=1, 0, co, or k== -1, 2, or else k. becomes 
aroot of the equation rc 2 - k + 1 =* 0, that is, an imaginary cube loot of 
- 1. In this ease the six values become three and three equal, so 
that only two diffeient values lemam. This case, though important 
m the theoiy of cubic curves, is for our purposes of no interest, 
whilst harmonic points are all-important. 

§ 20 Prom the definition of haimonic points, and by aid of § 11, 
the following properties are easily deduced 
If 0 and D are harmonic conjugates with legard to A and. B, 
then one of them lies m, the other without AB ; it is impossible 
to move from A to B without passing either through C or through 
D , the one blocks the finite way, the other the way through 
infinity This is expiessed by saying A and B aie “ separated ” by 
C and D 

For every position of C there will be one and only one point 
D which is its harmonic conjugate with regaid to any point pair 
A, B 

If A and B are different points, and if 0 coincides with A or B, 
D does. But if A and B coincide, one of the points C or D, lying 
between them, coincides with them, and the other maybe anywhere 
m the line It follows that, “if of foui haimonic conjugates two 
coincide , then a third coincides iviih them , and thefowth may be any 
point m the line. ” 

If C is the middle point between A and B, then D is the point at 
infinity for AO OB= +1, hence AD:DB must be equal to -1. 
The harmonic conjugate of the point at infinity m a line with regard 
to two points A, B is the middle point of AB. 

This important property gives a fii&t example how metric pro- 
perties are connected with projective ones 
§ 21 Complete Quadrilateral. — A figure formed by four lines 
m a plane is called a complete quadrilateral or, shorter, a foul -side 
(fig 7). The figure 
has six vertices, that 
is, points where the 
sides meet, and three 
diagonals AB, EF, GH, 
which join opposite 
vertices. 

Similaily a figure 
formed by four points 
m a plane is called a 
four-pomt It has six 
sides, which join the 
points, or vertices, and 
thiee diagonal points, 
where the aides meet. 

The three diagonals of a four-side cut each other harmonically. 

If we project the points E, F, K, 33 from H to AB, we get 
(EFKD) = (ABCD), 
and if we project them from G, we get 

(EEKD)»(BACD) ; 

so that 

(ABCD) = (BACD), 

that is, the cross-ratio (ABCD) is equal to its reciprocal, lieneo 
= -1, as the four poiuts are all different. This gives the im- 
portant theorem — 

Theorem — In every fowr-dde any diagonal is cut harmonically 
by the other two 

This allows the solution of the problem : — ■ 

Problem. — To construct the harmonic conjugate D to a point C 
with regard to two given points A cmd'B. 

Solution . — Through A draw any two lines, and through C one 
cutting the former two in G and H. Join these points to B.cutting 
the former two lines in E and F. The point D where EF cuts 
AB will be the harmonic conjugate required. 

This remarkable construction requires nothing but the drawing 
of lines, and is therefore independent of measurement It follows, 
also, that all four-sides which have two vertices at A and B, and 
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one diagonal passing through 0, will each have the third diagonal 
passing through D 

§ 22 The theoiy of cross-ratios may be extended fiom points m 
a low to lines m a flat pencil, and to planes in an axial pencil We 
have seen (§ 13) that it the lines which join four points A, B, C, D 
to any point S be cut by any other line in A', B', C', I)', then (ABCD) 
=(A'B'C'D'). In other woids, four lines m a flat pencil are cut by 
every other line m four points whose cioss-iatio is constant 

Definition. — By the cross-ratio of four lays m a flat pencil is 
meant the cross-ratio of the four points m which the lays are cut 
by any line If a , b, c, d be the lines, then tins cross-iatio is denoted 
by {abed). 

Definition. — By the cross-ratio of four planes m an axial pencil 
is understood the cross-iatio of the foui points m which any line 
cuts the planes, or, what is the same thing, the cross-ratio of the 
four lays in which any plane cuts the four planes 

In order that this definition may have a meaning, it has to bo 
pioved that all lines cut tr e pencil m points which have the same 
cross-ratio This is seen at once for two intersecting lines, as their 
plane cuts the axial pencil m a flat pencil, which is itself cut by 
the two lines. The cross-ratio of the four points on one line is 
therefoie equal to that on the othei, and equal to that of the four 
rays m the flat pencil. 

If two non-intersecting lines p and q cut tlie four planes in 
A, B, C, D and A', B', C', D', draw a line o to meet both p and q, 
and let this line cut the planes m A",B",C",D". Then (ABCD) = 
(A'B'C'D'), for each is equal to (A"B"C''D") 

§ 28. We may now also extend the notion of harmonic elements, 
viz. 

Definition — Four rays m a flat pencil and four planes in an 
axial pencil are said to be haimonic if then cross-ratio equals - 1, 
that is, if they are cut by a line in four harmonic points. 

Harmonic pencils aie constructed by aid of the theorem in § 21, 
which may now be stated thus . — 

In a foiu -side two sides are harmonic conjugates with regard to 
the diagonal through their intersection and the line from this point 
to the point where the other diagonals meet Or thus In a four- 
pomt the lines joining one diagonal point to the othei two me har- 
mome conjugates with regard to the sides passing through the first 

If we understand hy a “median line” of a tnangle a lino winch 
joins a vertex to the middle point of the opposite side, and hy a 
“median line” of a parallelogram a line joining middle points of 
opposite sides, we get as special cases of the last theorem — 

The diagonals and median lines of a parallelogram, form an 
harmonic pencil ; and 

At a vertex of any triangle , the two sides, the median line, and the 
line parallel to the base form an harmonic pencil. 

Taking the parallelogram a rectangle, or the triangle isosceles, 
wo get .— 

Theorem. — Anyheo lines and the bisections of their angles form 
an harmoic pencil. Or: — 

In an harmonic penal, if two conjugate rays arc perpendicular, 
then the other tioo are equally inclined to them ; and, conversely, if 
one ray bisects the angle between conjugate rays, it is perpendicular 
to its conjugate. 

This connects perpendicularity and bisection of angles with 
projective properties. 

§ 2fi. Wo add a few theorems and problems which are easily 
proved or solved by aid of liai monies. 

An harmonic pencil is cut by a lino parallel to one of its rays in 
throe equidistant points 

Through a given point to draw a line such that the segment 
determined on it hy a given angle is bisected at that point. 

Having given two parallel lines, to bisect on either any given 
segment without using a pair of compasses. 

Having given in a line a segment and its middle point, to draw 
through any given point in the piano a lino parallel to the given 
Imc. 

To draw a lino which joins a given point to the intersection of 
two given lines which meet off the drawing paper (hy aid of § 21). 

Correspondence. 

§ 25 Two rows, jp and which aro one the projection of the 
other (as m fig. 5), stand in a dofinito relation to each other, 
characterized by the following properties. 

1. To each point in either corresponds one point in the other ; that 
is, those points are said to correspond which are projections of one 
another. 

2. The cross-ratio of any four points in one equals that cf the 
corresponding points in the other. 

3. The lines joining corresponding points all pass through the 
same point. 

If wo suppose corresponding points marked, and the rows brought 
into any other position, then the lines joining corresponding points 
will no longer meet in a common point, and hence the third of 
the above properties will not hold any longer ; but we have still a 
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coirespondence between the points m the two rows possessing the 
fust two properties Such a coirespondence Las been called a one-one 
correspondence, whilst the two rows between which such correspond- 
ence has been established are said to 'be jirojective or homologous. 
Two lows which are each the projection of the othei are therefore 
piojective We shall presently see, also, that any two projective 
lows may always be placed m such a position that one appears as 
the piojection of the othei If they aie m such a position the rows 
aie sanl to be in pci spective position, or simply to be pei spective. 

§ 26 The notion of a one-one conespondence between rows may 
be extended to flat and axial pencils, viz , a flat pencil will be said 
to be piojective to a flat pencil if to each lay m the fiist conesponds 
one ray m the second, and if the cioss-ratio of four lays m one 
equals that of the coiiespondmg rays m the second. 

Similarly an axial pencil may be projective to an axial pencil. 
But a flat pencil may also be projective to an axial pencil, or either 
pencil may be projective to a i ow. The definition is the same in each 
case: there is a one-one correspondence between the elements, and 
four elements have the same cross-ratio as the corresponding ones. 

§ 27 There is also m each case a special position which is called 
perspective, viz — 

1. Two projective lows are perspective if they lie m the same 
plane, and if the one row is a projection of the other. 

2 Two piojective flat pencils are perspective— («) if they lie in 
the same plane, and have a row as a common section , ( 0 ) if they 
lie in the same pencil (m space), and are both sections of the same 
axial pencil , ( 7 ) if they are 111 space and have a row as common 
section, or aie both sections of the same axial pencil, one of the 
conditions involving the other. 

3 Two projective axial pencils, if their axes meet, and if they 
have a flat pencil as a common section. 

4. A low and a projective flat pencil, if the row is a section of 
the pencil, each point lying 111 its corresponding line 

5 A row and a piojective axial pencil, if the low is a section 
of the pencil, each point lying m its corresponding line. 

6 A flat and a projective axial pencil, if the former is a section 
of the other, each ray lying m its corresponding plane 

That in each case the correspondence established by the position 
indicated is such as has been called projective follows at once from 
the definition It is not so evident that the perspective position may 
always be obtained We shall show m § 30 tins for the first three 
oases. First, however, we shall give a few theorems which relate to 
the general conespondence, not to the perspective position 

§28. Theorem — Two rows or pencils, fiat or axial, which are 
projective to a third are projective to each other, as follows at once 
from the definitions. 

§ 29. Fundamental Theorem —If two rows, or two pencils, 
either fiat or axial, or a row and a pencil, shall he projective, we 
may assume to any three elements m the one the three corrcsjionding 
dements 1 % the other, and then the correspondence is uniquely 
determined. 

Proof. — If in two projective rows we assume that the points 
A, B, 0 in the first coi respond to the given points A', B', O' m the 
second, then to any fourth point D in the first will correspond a 
point D' in the second, so that 

(ABCD ) =® (A'B'C'D') 

But there is only one point, E>', which makes the cross-ratio 
(A'B'C'D') equal to the given number (ABCD) 

The same reasoning holds m the other cases. 

§ 30. Theorem — If two rows are perspective, then the lines 
joining coirespondmg points all meet m a point, the centre of 
projection; and the point in which the two bases of the rows 
intersect as a point in the first row coincides with its corresponding 
point m the second. 

This follows from the definition. The converse also holds, viz. : — 

Theorem. — If two projective rows have such a position that one 
point in the one coincides with its corresponding point m the other, 
then they are perspective, that is, the lines joining cort'espondmg points 
all pass through a common point, and form aflat penal. 

Pi oof. — Let A, B, C, D . . . be points m the one, and A', B', C', 
I)' . . the corresponding points m the other row, and let A be made 

to coincide with its corresponding point A' Let S be the point where 
the linos BB' and CC' meet, and let us join S to the point D in 
the first row. This line will cut the second row in. a point D", so 
that A,B,C,D are projected from S into the points A,B',C',D". The 
cross-ratio (ABCD) is therefore equal to (AB'C'D"), and by hypo- 
thesis it is equal to (A'B'C'D') Hence (A'B'C'D") = (A'B'C'D'), 
that is, D" is the same point as D'. 

§ 31. Theorem. — If two piojected flat pencils in the same plane 
are perspective, then the intersections of corresponding lines form 
a row, and the line joining the two centres as a line m the first 
pencil corresponds to the same line as a line in the second. And 
conversely, 

Theorem. — If two projective pencils in the same plane, hut with 
different centres, have one line m the one coincident with its corre- 
sponding line in the other, then the two pencils are perspective, that 
is, the intersection of corresponding lines lie in a line. 


The proof is the same as in § 30. 

§ 32 Theorem — If two projective flat pencils m the same point 
(pencil in space), but not m the same plane, are perspective, then 
the planes joining coriespondmg lays all pass thiough a line (they 
form an axial pencil), and the line common to the two pencils 
(m which their planes mteisect) conesponds to itself And con- 
versely, 

Them cm — If two flat pencils which have a common centie, but 
do not lie m a common plane, aie placed so that one ray m the one 
coincides with its corresponding ray in the othei, then they are 
perspective, that is, the planes joinmg coriespondmg lines all pass 
thiough a line 

§ 33. Theorem — If two projective axial pencils are perspective, 
then the intersection of corresponding planes lie m a plane, and 
the plane common to the two pencils (m which the two axes lie) 
corresponds to itself. And conversely, 

Theorem — If two piojective axial pencils are placed m such a 
position that a plane m the one coincides with its corresponding 
plane, then the two pencils are perspective, that is, corresponding 
planes meet m lines which lie in a plane 

The pi oof again is the same as in § 30. 

§ 34 These theorems lelatmg to perspective position become 
lllusoiy if the projective lows of pencils have a common base. We 
then have . — 

Theorem — In two projective lows on the same line — and also m 
two projective and concentric flat pencils 111 the same plane, or m two 
piojective axial pencils with a common axis — every element in the 
one coincides with its corresponding element 111 the other as soon 
as three elements 111 the one coincide with their coi responding 
elements m the other 

Proof (in case of two rows). — Between four elements A, B, C, D 
and their corresponding elements A', B', C', D' exists the relation 
(ABCD) = (A'B'C'D'). If now A', B', C' coincide lespeetively with 
A, B, C, we get (ABCD) = (ABCD') ; hence D and D' coincide. 

The last theorem may also be stated thus • — 

Theorem. — In two projective lows or pencils, which have a com- 
mon base but are not identical, not more than two elements in the 
one can coincide with their corresponding elements in the other 

Thus two projective rows on the same line cannot have more 
than two pans of coincident points unless every point coincides 
with its coirespondmg point. 

It is easy to construct two projective rows on the same line, 
which have two pairs of corresponding points coincident. Let the 
points A, B, O as points belonging to the one row coirespond 
to A, B, and C' as 
points in the second. 

Then A and B co- 
incide with their coi- 
respondmg points, 
but C does not. It 
is, however, not 
necessary that two 
such rows have twice 
a point coincident 
with its correspond- 
ing point ; it is pos- 
sible that this hap- 
pens only once or 
not at all. Of this 
we shall see plenty 
of examples as we 
go on. 

§35. Iftwoprojec- M 8 

tive rows or pencils . 

are mpeispective position, we know at once which element in one 
corresponds to any given element in the othei. If p and q (fig. 8) 
are two projective rows, 
so that K corresponds 
to itself, and if we know 
that to A and Bmp 
correspond A! and B' 
m q, then the point S, 
where AA' meets BB', 
is the centre of piojec- 
tion, and hence, m 
order to find the point 
C' corresponding to C, 
we have only to join 
C to S; the point O', 
where this line cuts q, 
is the point required 

If two fiat pencils, S x 
and S 2 , in a plane are 
perspective (fig. 9), we 
need only to know two 
pairs, a, a' and h, V, of corresponding rays in order to find the axis 
s of projection. This being known, a ray o' in S 2 , corresponding 
X. — 50 




Fig. 9 
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to a given ray c in S u is found by joining S 3 to the point where e 
outs the axis s, 

A similar construction holds m the other eases of perspeetivefiguies, 
On this depends the solution of the following general problem 
§ 36 Problem —Three pans of coiresponding elements m two 
projective rows or pencils being given, to dcteimino foi any element 
m one the corresponding element m the other 

We solve this m the two eases of two piojeetive lows and of two 
projective flat pencils in a plane 


Problem I —Let A.B, C be three 
points m a row s, A',B', C' the eone- 
spondmg points m a piojeetive row 
s', both being m a plane , it is re- 
quired to find for any point Dim 
the corresponding point D ' m s’. 


Problem II —lot «, l, c be threo 
rays m a pencil S, 6', d the coire- 
sponding rays in a projective pencil 
S', both being m the same plane , it 
is required to And for any ray d m S 
the corresponding ray d' in S'. 


The solution is made to depend on the construction of an auxili- 
ary row or penal which is perspective to both the given ones. 
This is found as follows ■ — 

Solution of Problem I —On the line joining two corresponding 
points, say AA' (fig. 10), take any two points, S and S', as centres 
of auxiliary pencils. . 

Join the mtersec- \ Yf/s 

tion Bj of SB and \ s' 

S'B' to the mtersec- \ / , 

tion Q x of SC and \ yS !/° 

S'G' by the line a x , \/ A 

Then a row on a 1 /!' 

will be perspective / /! 

to a with S as conti e C '><h fl 

of projection, and to /W J 1 

s' with S' as centre. / vf/ s> 

To find now the / b" a 

point D' on s' corre- / c yK^\ 

spending to a point d / V „ 

D on s we have only /■" ’ s 

to determine the V 

point where the \ 

line SD outs s x , and V 

to draw S'D : ; the \ 

point where this lma \ 

outs s' will be tlie \ 

required point D'. V 

Proof — The rows } 

s and s' aie both lo 

perspective to the * b * 

rows;, hence they are projective to one another To A, B, C, D ons 
correspond A x , B x , C 1} on Sj, and to those correspond A', B', O', D' 
on s', so that D and D' are corresponding points as required. 

Solution of Problem II. — Through the intersection A of two cor- 
responding rays a and a! (fig 11), take two lines, s and s', as 
bases of auxiliary rows Let - 

S x be the point whore tlie ^ 
hne b u which joins B and B', 

cuts the line c x , which joins %// \ 

C and O'. Then a pencil S x — — \\ Jr L \ 
will be perspective to S with / F* \ a 

s as axis of pr oj cction . To find \ XV \ 

the ray d' m S' conespondmg J\ s j \ 

to a given lay d m S, cut cl by / \iZ \ 

a at D ; project this point from ' /br* xT-V 

Si to D' on s' and join D' to S'. / j \ 

This will be the required ray. \ / ef** /lx, 

Proof . — That the pencil S x ‘‘ / \ 

is perspective to S and also to •" — ' , ' :d \ \ ,, c > / \ 

S' follows from construction \. \ /cl! 

To the lines a x , l lt c 1} d x m S x \ / 

correspond the lines a, b , o, d \^/ 

in S and the hues a', V, o', d' X. 

in S', so that d and d' are /* \ 

corresponding rays. / ' 

In the first solution the two , 

centres, S, S', are anytwopomts 

on a line joining any two corresponding points, so that tho solution of 
the problem allows of a great many different constructions. But 
whatever construction be used, the point I)', corresponding lo J), must 
be always the same, according to the theorem m § 29. This gives 
rise to a number of tbeoiems, mto wlucb, however, we shall not 
enter The same remarks hold for the second problem. 

§ 37. As a further application of the theorems about porspoctive 
rows and pencils we shall prove the following important theorem. 

Theorem — If ABO and A'B'C' (fig. 12) be two triangles, such that 
the lines AA', BB', CO' meet m a point S, then the intersections of 
BO and B'O', of CA and C'A', and of AB and A'B' will lie in a line. 

Proof —Let a, b, c denote the lines AA', BB', CO', which meet at 
S, Then these may be taken as bases of projective rows, so that 
A, A', S on a correspond to B, B', S on 5, and to O, O', S on o. As 
the point S is common to all, any two of these rows will be 
perspective. 


If Sj be the centre of projection of rows b and c, 

S 3 „ ,, ,, a and a, 

S a ,, ,, ,, a and b, 

and if the line S X S 3 cuts a m A 1( and b m B 1} and c m C x , then 
A 13 B x will be coiresponding points m a and b, both corresponding 
to O x ul c But a and b 
aie peispective, tlieiefore 
the lme A X B X , that is 
S X S 2 , joinmg conespond- 
mg - points must pass 
through, the centre of pro- 
jection S 3 of a and b. In 
other words, S x , S 2 , S 3 
lie m a hne This is 
Desargues’s celebrated 
theorem if we state it 
thus — 

Theorem of JDcscirgues, 

—If each of two triangles 
has one vertex on each 
of three concurrent lines, 
then the intersections of 
conespondmg sides lie ma hne, those sides being called correspond- 
ing which aie opposite to vertices on the same lme. 

The converse theorem holds also, viz. . — 

Theorem. — If the sides of one triangle meet those of another in 
three points which lie in a line, then tlie vertices lie on three lines 
which meet m a point 

The proof is almost the same as before, 

§ 38 Metrical relations between projective rows . — Every low 
contains one point which is distinguished from all others, viz , 
the point at infinity In two projective rows, to the point I at 
infinity m one corresponds a point r m the other, and to tho point 
J' at infinity in tlie second corresponds a point J m the first. 
Tho points I' and J are m general finite. If now A and B are 
any two points in tho one, A', B' the coiresponding points m tho 
other row, then 

(ABJI) - (A'B'JT) 

Or, 

AJ AI _ AT AT 
JB : IB ~ «J'B' : I'B' ’ 

but, by § 17, 

AI _ AT , 

IB “ J'B' “ 1 

therefore the last equation changes into 
AJ AT , 

JB I'B' = ’ 

or into 

AJ AT - BJ . BT, 

that is tp say— 

Theorem. — The product of tho distances of any two corresponding 
points in two projective rows fiom tlio points which correspond to 
tho points at infinity; m tho other is constant, viz. , AJ . A'l' — h. 
Stonier lias called this number h tho Power of the correspondence 

§ 39. Similar Hows, — If tho points at infinity in two projective 
rows correspond so that I' and J are at infinity, this result loses its 
moaning. But if A, B, C bo any threo points in ono A', B', O' tlio 
corresponding ones on tlio other row, wo liavo 

(ABCI) - (A'B'CJT), 

which reduces to 

AO MG' AC_ BO 
CB “ O'B' 5 ® A'C' “ B'O' ’ 

that is, corresponding segments aro proportional. Conversely, if 
corresponding segments aro proportional, then to tho point at 
infinity m one corresponds tho point at infinity in the other. If 
wo call such rows similar, wo may state tho result thus — 

Theorem . — Two projective rows aro similar if to the point at 
infinity m ono corresponds tho point at infinity in tho other, and 
convorsoly, if two rows aro similar then they are projective, and the 
points at infinity aro corresponding points. 

Erom this tho woll-lcnown propositions follow . — 

Two linos are cut proportionally (in similar rows) by a series of 
parallels. The rows are perspective, with eentro of projection at 
infinity. 

If two similar rows aro placed parallel, then the lines joining 
homologous points pass through a common point. 

§ 40. Theorem.— If two flat pencils be projective, then there 
exists in either one single pair of lines at right angles to one 
another, such that tho corresponding lines in the other pencil aro 
again at right angles. 

To prove this, we place the pencils in perspective position (fig. 13) 
by making one ray coincident with its corresponding rav. Cor- 

S ending rays meet then on a line p. Ana now we draw the 
e which has its centre 0 on p, and which passes through the 
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centres S and S' of the tvyu pencils. This circle cuts p in two 
points H and K The two pairs of rays, Ji, h and li, ¥, joining these 
points to S and S' will he pairs of corresponding lays at nght 
angles The constiuction 
gives in general hut one 
cncle, but if the line p is 
the perpendicular bisector 
of SS', theie exists an 
infinite number, and to 
evciy right angle in the 
one. pencil cm i cspoads a 
right angle in the other. 

I-Tjnciple oe Duality. 

§ 41 It lias been slated 
in § 1 that not only points, 
but also planes and lines, 
are taken as elements out 
of which figures are built 
up. We shall now see 
that the construction of 
one figure which possesses ceitam properties gives rise in many 
cases to the construction of another figure, by replacing, according 
to definite mles, elements of one kind by those of another, The 
new figuie thus obtained will then possess piopeities which may be 
stated as soon as those of the ongmal figure are known. 

We obtain thus a principle, known as the principle of duality 
or of reciprocity , which enables us to constiuct to any figure not 
containing any measurement m its construction a reciprocal figure, 
as it is called, and to deduce from any theorem a yeciprocal theorem, 
for which no further proof is needed. 

It is convenient to print reciprocal propositions on opposite sides 
of a page broken into two columns, and this plan will occasionally 
he adopted. 

We begin by repeating in this form a few of our former state- 
ments 

Two points determine a line, Two planes determine a line. 

Three points which are not in a Three planes which do not pass 
line determine a plane, through a line determine a point, 

A line and a point without it de- A line and a plane not through it 
termine a plane, determine a point. 

Two lines m a plane determine a Two lines through a point deter- 
pomt, mine a plane. 

These propositions show that it will be possible, when any figure 
is given, to construct a second figure by taking planes instead of 
points, and points instead of planes, hut lines where wo had lines 
For instance, if m the first figure we take a plane and three 
points in it, we have to take m the second figuie a point and three 
planes through it. The three points m the first, together with the 
three lines joining them two and two, form a triangle ; the three 
planes m the second and theii three lines of intersection form a 
trihedral angle. A triangle and a trihedral angle are therefore 
reciprocal figures. 

Similarly, to any figure in a plane consisting of points and lines 
will correspond a figure consisting of planes andlines passing through 
a point S, and hence belonging to the pencil which has S as centre. 

The figure reciprocal to four points in space which do not lie 
in a plane will consist of four planes which do not meet in a point. 
In this case each figure forms a tetrahedron. 

§ 42. As other examples we have the following : — 

To a row is reciprocal an axial pencil, 

„ a flat pencil „ a flat pencil, 

„ a field of points and lines „ a pencil of planes and lines, 

„ the space of points „ the space ot planes 



For the row consists of a line and all the points in it, reciprocal to 
it therefore will be a line with all planes through it, that is, an 
axial pencil , and so for the other cases. 

This correspondence of reciprocity breaks down, however, if we 
take figures which contain measurement m their construction. For 
instance, there is no figure reciprocal to two planes at right angles , 
because there is no segment in a row which has a magnitude as 
definite as a right angle. 

We add a few examples of reciprocal propositions which are 
easily proved 


Theorem.— It A, B, C, Dare any four 
points m space, and if the lmes AB 
and CDjmeefc, then all four points lie 
in a plane, hence also AO and BD, as 
well as AD and BC, meet. 


Theorem — If a, /3, y, d are four 
planes in space, and if the lines af3 
and y<$ meet, then all four planes 
he m a point (penoil), hence ajso a/3 
and yd, as well a? ad and /3y, meet. 


Theorem — If of any number of lines everyone meets every other , 
whilst all do not 

Me v in a point, then all lie in a lie in a plane, then all lie %n a 
plane point (pencil). 

_ § 43 Reciprocal figures as explained he both in space of three 
dimensions If the one is confined to a plane (is formed of ele- 
ments which lie m a plane), then the reciprocal figure is confined 


But there is also a more special principle of duality, according to 
which figures are reciprocal which lie both m a plane or both m a 
pencil In the plane we take points and lines as reciprocal 
elements, for they have this fundamental property m common, that 
two elements of one kind determine one of the other. In the 
pencil, on the other hand, lines and planes have to he taken as 
leciprocal, and here it holds again that two lines or planes detei- 
mme one plane or line. 

Thus, to one plane figure wc can construct one reciprocal figure 
in the plane, and to each one leciprocal figuie pi a pencil. We 
mention a few of these. At first we explain a few names 
A figure consisting of n points in A figuie consisting of n lines in a 
a plane will be called an n-poiut plane will be called an ?i-sicle 
A figuie consisting of n planes in a 'A figuie consisting of n lines in a 
pencil will be called an w-ilat pencil will be called an ti-edge 

It will he understood that an ?i-side is different from a polygon 
of « sides The lattei has sides of finite length and n vertices, the 
former has sides all of infinite extension, and eveiy point where 
two of the sides meet will he a vertex: A similar difference exists 
between a solid angle and an ii-edge or an w-flat. We notice par- 
ticularly — 

A four-point lias six sides, of wluoli A four-side has six vertices, of 
two and two are opposite, and three which two and two are opposite, 
diagonal points, which are intei sec- and three diagonals, which join 
tions of opposite sides opposite vertices 

A four-liat has sit edges, of which A four-edge has six faces, of which 
two and two ai'e opposite, and three two and two are opposite, and three 
diagonal planes, winch pass through diagonal edges, which are mterseo- 
opposite edges, tions of opposite faces, 

A four-side is usually called a complete quadrilateral. The 
above notation, liowovei, seems better adapted iqr the statement of 
reciprocal propositions. 

§ 44. 

If a point moves ip. a plane it de- If a line moves in a plane it en- 
senbes a plane curve, velopes a plane curve (fig, 14) 

If a plane moves jn a pencil it en- If a line moves m a pencil it de- 
velopes a cone scribes a cone 

A curve thus appears as generated either by points, and then wo 
call it a “locus, or bylines, and then we call it an “envelope.” 
In the same manner a cone, which 
means here a surface, appears either 
as the locus of lines passing through 
a fixed point, the “vertex” of the 
cone, or as the envelope of planes 
passing through the same point, 

To a surface as locus of points cor- 
responds, in the same mannei, a sur- 
face as envelope of planes ; and to a 
curve in space as locus of points corre- 
sponds a developable surface as enve- 
lope* of planes Of the latter we shall not say any more at present. 

It will be seen from the above that we may, by aid of the prin- 
ciple of duality, construct for every figure a reciprocal figure, 
and that to any property of the one a reciprocal property of the 
other will exist, as long as wc consider only pioperties which 
depend upon nothing but the positions and intersections of the 
diifereut elements and not upon measurement. 

For such propositions it will therefoie be unnecessary to prove 
more than one of two reciprocal theorems, 



Fig. 14. 


Curves and Cones OE Second Order or Second Class. 


§ 46, If we have two projective pencils in a plane, corresponding 
, rays mil meet, and their point of intersection will constitute some 
locus which we have to investigate. Reciprocally, if two pro- 
jective, xows in a plane are given, then the lines which join corre- 
sponding points will envelope some curve, We prove first : — 


Theorem — If two piojectiie flat 
pencils lie in a plane, but are neither 
perspective nor concentric, then the 
locus of intersections of coiie=pond- 
rag rajs is a ctuve of the second 
or do , that is, no,line contains moie 
tjian two points of the locus. 

Proof ~We draw any line 1 5’ This 
cuts each of the pencils m a row, so 
that we have on t two rows, and these 
are projective because the pencils 
are projective If corresponding 
rays of the two pencils meet on the 
line t, their intersection will he a 
point in the one row which coincides 
with its corresponding point m the 
other. But two projective rows on 
the same base cannot have more 
than two points of one coincident 
with their coi responding poults in 
the other (5 84), 


Theorem — If two projective rows 
lie in a plane, but are neither per- 
spective nor on a common base, then 
the envelope of lines joining corre 
spondmg points is a curve of the 
second class, that is, through no point 
pass more than two of the enveloping 
lmes 

Proof— "We take any point T and 
join it to all points in each row. 
This gives two concentric pencils, 
which are projective because the 
rows are projective. If aline join 
mg corresponding points In the two 
rows passes through T, it will be a 
line in the one penoil which coincides 
with its corresponding line m the 
other But two projective con 
centric flat pencils m the same plane 
cannot have more than two lines oi 
one coincident with their correspond' 
mg Lme in the other (§ 84) 


It will be seen that the proofs are reciprocal, so that the one may 
be copied from the other by simply interchanging the words point 
and line, locus and envelope, row and penoil, and so on. "We shall 
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theorems, and often state one theorem only, the reader being le- 
commended to go through the reciprocal proof hy himself, and 
to supply the reciprocal theoiems when not given 

§ 46. We state the theoiems in the pencil reeipiocal to the last, 
without proving them — 

Them em —If two projective flat Them cm —If two projective axial 
pencilsare concentric, but are neither pencils lie in the same pencil (their 
perspective nor co-planoi, then the axes meet in a point), hut aie neither 
envelope of the planes joining cor- perspective noi co-axial, then the 
responding rays is a cone of the locus of lines joining corresponding 
second class, that is, no line through planes is a cone of the second older , 
the common centre contains more that is, no plane in the pencil con- 
than two of the enveloping planes. tains more than two of these hues 

§ 47. Of theorems about cones of second order and cones of second 
class we shall state only very few. We point out, however, the 
following connexion between the curves and cones under considera- 
tion . — 

The lines which join any point in. Every plane section of a cone of 
space to the points on a cuive of the the second order is a curve of the 
second older foim a cone of the second order, 
second order 

The planes winch join any point m Every plane section of a cone of 
space to the lines enveloping a curve the second class is a cuive of the 
of tlie second class envelope them- second class 
selves a cone of the second class 


By its aid, oi by the principle of duality, it will be easy to ob- 
tain theoiems about them from the theorems about the curves. 

We prove the first A curve of the second order is generated hy 
two projective pencils. These pencils, when joined to the point m 
space, give rise to two piojeetive axial pencils, which generate the cone 
in question as locus of the lines where corresponding planes meet. 

§48 


Theotem — The cuive of second 
order which is geneiated hy two pio- 
jective flat pencils passes through 
tlie centres of the two pencils. 

Pi oo/.— If S and S' me the two 
pencils, then to the ray SS' or p' in 
the pencil S' corresponds in the pen- 
cil S a my p, which is different from 
p', for the pencils are not perspec- 
tive. Rut p aud »' meet at S, so that 
S is a point on the curve, and simi- 
larly S'. 


Theorem —The envelope of second 
class which is geneiated by two pro- 
jective rows contains the bases of 
these rows as enveloping lines or 
tangents 

Pi oof — If s and s' are tlie two 
rows, then to the point ss' oi P' as a 
point m s' coiresponds m s a point 
P, which is not coincident with P', 
for the rows aie not peispective But 
P aud P' are joined by s, so that & is 
one of the enveloping lines, ami 
similarly s' 


It follows that eveiy line m one of the two pencils cuts the curve 
in two points, viz., once at the centre S of the pencil, and once 
where it cuts its coi responding ray in the other pencil. These two 
points, however, coincide, if the line is cut by its corresponding 
line at S itself The line p m S, which corresponds to the lino 
SS' m S', is therefore the only line through S v lucli has but ono 
point in common with the curve, or which cuts the curve in, two 
coincident points. Such a line is called a tangent to the curve, 
touching the latter at the point S, which is called the point of 
contact 

In the same manner we get in the reciprocal investigation the 
result that through every point in one of the rows, say in s, two 
tangents may he aiawn to the curve, the one being s, the other tlie 
line joining the point to its coi responding point m s' There is, 
however, one point P m s for which these two lines coincide. 
Such a point m one of the tangents is called the ‘ ‘ point of contact” 
of the tangent We thus get— 


Theorem —To the line joining the 
centres of the projective pencils as a 
line In one pencil corresponds in the 
other tlie tangent at its centre. 


Theorem.— To the point of inter- 
section of the bases of two projective 
rows as a point in one row corre- 
sponds in the other tlie point of con-, 
taot of its base, 


struction in order to deduce further properties from it. We also 
solve the right-hand problem Here we select two, viz., u lt u a of 
the five given lines, Uj, a, b, c, as bases of two rows, and the 
points A,., Bj, C x where a, b, c cut it j as coiresponding to the points 
A 2 , B 2j C s wheie a, 6, c cut u 2 



Wo get then tlie following solutions of the two problems 


Solution —Through the point A 
draw any two lines, tt L and « 2 (flg 15), 
tlie first Hi to cut tlie pencil A m a 
row AB l C J , the other u 2 to cut the 
pencil S 2 m a row AB S C 2 These two 
rows wifi he perspective, as the point 
A coi respond s to itself, and tlie centre 
of projection will be the point S, 
wheie the lines B]B 2 and 0,0.! meet 
To And now foi any lay cf, m S, its 
corresponding lay d 2 in S 2 , we detei- 
imne the point Di where cuts u u 
pioject tins point tiom S to D» on 
and join S 2 to D 2 This will be the 
required ray d 2 which cuts A at some 
point D on the cuive. 


Solution —In the line a take any 
two points S] and S 2 as centies of 
pencils (flg lf>), the first Sj (AiBiCh) 
to project the row iij, the other 
8 2 (A 2 B 2 C 2 ) to project the row u e . 
These two pencils will be perspective, 
the line SjAi being the same as the 
coriesponding lmo S 2 A 2 , and the axis 
of projection will he the line u, winch 
joins the intersection B of S ! B 1 and 
S.,Bo to themteiscetion 0 of £>,0| and 
S]C 2 To find now for any point Dj 
in u t tlie coiresponding point D 2 m 
u o, wo diaw SiD, and project the 
point D wliero tins lino outs u from S 2 
to uo This will give the requiica 
point Djj, and tho lino d joining B l 
to D 2 will be a now tangent to tho 
curve 



§ 49. Two projective pencils are determined if tliree pairs of cor- 
responding lines are given. Hence if ce u b lt c x aie three lmes in a 
pencil Si, and & 2 , c 3 the corresponding lines in. a projective pen- 
cil S 2 , the correspondence and therefore the curve of the second 
order generated by the points of intersection of corresponding rays 
is determined. Of this curve we know the two centres S, and S 2 , 
and the three points a x a v 6 a 6 2 , c : c s , lienee five points in all. This 
and the leciprocal considerations enable ns to solve the following 
two problems 

Problem ,— To construct a curve of Problem,— To construct a curve 
the second order, oi which five of the second class, of which five 
points Si, S 2 , A, B, C are given. tangents u u u 2 , a, b, e are given. 

In order to solve the left-hand problem, we take two of tho given 
points, say S x and S 2 , as centres of pencils. These wc make pro- 
jective by taking the rays % b lt c lt which join S x to A, B, C 
respectively, as corresponding to the rays a 2 , b 2 > c p which join 
S 2 to A, B, G respectively, so that three rays meet their correspond- 
ing rays at the given points A, B, 0. This determines the 
correspondence of the pencils which will generate a curve of the 
second order passing through A, B, 0 and through the centres S x 
and S a , hence through the five given points. To find moie points 
On the curve we have to construct for any ray in S t the correspond- 
ing ray in S s This lias been done in § 36. But we repeat the con- 


§ 50. These constiuctions prove, when rightly interpreted, very 
important properties of the curves m question. 

If in fig. 16 we draw m the pencil S x the ray ft. which passes 
through tlie auxiliary centro S, it will be found that the correspond- 
ing ray k 3 cuts it on u 2 - Hence — 

Theorem —In tho above construe- Theorem .— In tho above construc- 
tion tho hasos of tho auxiliaiy rows tion (flg 1«) the tangents to the curve 
Hi and uo cut tho curve where they from the centres of the auxiliary pen- 
cut tlio rays S 2 S and S 2 S rospec- ells Si and S a are the lines which pass 
tively through « g « and « 2 u respectively. 

As A is any given point on the curve, and u x any line through 
it, we have solved the problems : — 

Problem ,— To find the second point Problem .— To find the second tan- 
in which any line through a known gent which can bo drawn from any 
point on tho ourvo cuts the curve. point in a givou tangent to tho curve 

If we determine in S x {Qg. 15) the ray corresponding to the ray 
S 9 Sx in S s , we get the tangent at S x , Similarly wo can determine 
the point of contact of the tangents u x or « 9 in fig. 16. 

§ 51. If five points arc given, of which not three are m a hue, 
then we can, as has just been shown, always draw' a curve of the 
second order through them, we select two of the points as centres of 
projective pencils, and then one such curve is determined. It will 
he presently shown that we get always the same curve if two other 
points are taken as centres of pencils, that therefore five points deter- 
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mine one crnve of the second order, and reciprocally, that five tan- 
gents determine one crnve of the second class Six points taken at 
random will theiefoie not lie on a curve of tlie second order. In 
01 del that tins may be the case a certain condition has to be satis- 
fied, and this condition is easily obtained from the construction in 
§ 49, fig 15 If we consider 
the conic deteimined by the 
five points A, Sj, S 2 , K, L, 
then the point I) will be on 
the crnve if, and only if, the 
points on Dj, S, D 2 be m a 
line 

This may be stated differ- 
ently if we take AKSjDS^L 
(figs 15 and 17) as a hexagon 
mscnbed m the conic, then 
AIC and DS, will be opposite 
sides, so will be KS a and SX, 
as well as SjD and LA The 
fiist two meet m D_,, the others m S and respectively. We 
may theiefoie state the lequned condition, together with the re- 
cipioeal one, as follows — 

Pasco 7 '* Theorem —If a hexagon Brianchon'sTheorem. — If a hexagon 

be inscribed in a cm /e or" the second be circumscribed about a curve of 
o' da, the i the intei sections or oppo- the second class, then the lines jom- 
sitc sides .ue tlnee points in a line ing opposite veitices are tluce lines 
meeting in a point. 

These celehiated theoiems, winch are known by the names of 
their discovered, are perhaps the most fiuitful m the whole theory 
of conics Before we go over to their applications we have to show 
that we obtain the same euive if wo take, instead of Si, S 2 , any two 
other points on the cm ve as centres of projective pencils. 

§ 52. We know that the curve depends only upon the corre- 
spondence between the pencils Sj and S 2 , and not upon the special 
construction used foi finding new points on the curve The point A 
(fig 15 oi fag 17), tluough nlncli thetuo auxiliaiy rows %, % % were 
drawn, may theiefoie be changed to any ochci point on the curve. 
Let us now suppose the curve drawn, and keep the points S v S 2 , 
K, L, and D, and lienee also the point S fixed, whilst we move A 
along the curve Then the line AL will describe a pencil about 
L as centre, and the point D, a row on SjD perspective to tlie 
pencil L. At the same time AK describes a pencil about K and D» 
a row peispective to it on S,D But by Pascal’s Theorem D x and 
Dj will always he m a line with S, so that tlie lows described by D x 
and D 2 aic pei&pceme It follows that the pencils It and L will 
themselves be piojcc:i\c, eouesponding rays meeting on the euive 
This proves that we get the same curve whatever pair of the five 
given points wo take as centres of piojective pencils. Hence— 

Them cm —Only one euive of the Theoi cm —Only one curve of tlie 
second order can be drawn wlucli second class can be diawn which 
passes tluough live given points. touches five given lines 

Wo have seen that if on a curve of the second order two points 
coincide at A, the line joining them becomes the tangent at A 
If, theiefore, a point on the curve and its tangent aie given, tins 
will be equivalent to having given two points on the curve 
Similarly, if on the euive of second class a tangent and its point of 
contact are given, this w ill be equivalent to two given tangents. 

We may therefore extend the last theorem . — 

Theorem —Only one curve of the Theorem —Only one curve of the 
second order can be drawn, of which second class can be drawn, of which 
four points and the taugent at one four tangents and the point of con- 
of them, or three points and the tact at one of them, or three tangents 
tangents at two of them, are giveu and the points of contact at two of 
them, are given. 

§ 53 At the same time it has been proved : — 

Theorem —If all points on a curve Theorem —All tangents to a curve 
of the second order be joined to of second class aie cut by any two of 

any two of them, then the two them m projective lows, those being 

pencils thus formed are projec- corresponding points which lie on 

tive, those rays being correspond- the same tangent. Hence— 

mg which meet oil the euive 
Hence— 

The cross-ratio of foui rays joining The cross-ratio of the four points 
a point S on a curve of second in which any tangent u is cut by 

order to four fixed points A, B, C, D four fixed tangents a, h, e, d is m- 

m the curve is independent of the dependent of the position of w, and 

position of S, and is called the cross- is called the cross-ratio of the four 

ratio of the four points A, B, C, D tangents a, b, c, d 

If this cioss-iatio is=-l, the four If this cross-ratio equals— 1, the 
points are said to bo four harmonic four tangents are said to be four 
points. harmonic tangents 

We have seen that a curve of second order, as generated by 
projective pencils, has at the centre of each pencil one tangent ; 
and further, that any point on the curve may be taken as centre of 
such pencil. Hence— 

Theorem — A curve of second order Theorem, — A curve of second class 

has at every point one tangent. has on every tangent a point of con- 

tact, 

§ 54. We return to Pascal’s and Briauehon’s theorems and their 
applications, and shall, as before, state the results both for curves 
of the second order and curves of the second class, hut prove 
them only for the former. 



Pascal’s theorem may be used when five points are given to find 
moie points on the curve, viz,, it enables us to find the point wheie 
any lme through one of the given points cuts the euive again It 
is convenient, m making use of Pascal’s theoiem, to number the 
points, to indicate the order m which they aie to be taken m form- 
ing a hexagon, which, by the way, may he done m 60 diffeient 
ways. It will be seen that 1 2 and (leaving out 3) 4 5 are opposite 
sides, so are 2 3 and (leaving out 4) 5 6, and also 3 4 and (leaving 
out 5) 6 1. 

If the points 1 2 3 4 5 aie given, and we want a 6th point on a 
line drawn thiough 1, we know all the sides of the hexagon with 
the exception of 5 6, and this is found by Pascal’s theorem. 

If this lme should happen to pass thiough 1, then 6 and 1 coin- 
cide, or the line 6 1 is the tangent at 1. And always if two con- 
secutive vertices of the hexagon approach nearei and nearer, then 
the side joining them will ultimately become a tangent. 

We may theiefoie consider a pentagon inscribed m a curve of 
second older and the tangent at one of its veitices as a hexagon, 
and thus get the theoiem — 

Theorem— Every pentagon in- Theoiem — Every pentagon cn- 

scribecl m a curve of second order cumsciibed about a euive of tlie 

has the property that the intersec- second class has the property that 

tions of two pans of non-couseeutive the lines which join two pans of 
sides lie m a line with the point non-consecutive vertices meet on 

where the fifth side cuts tlie tangent that line winch joins the fifth 

at the opposite veitex veitex to the point of contact of the 

opposite side 

This enables us also to solve the following problems 

Pi oblem.— Given five points oil a Pi oblem —Given five tangents to a 

curve of second order to construct euive of second class to construct 

the taugent at any one of them. the point of contact of any one of 
them 



If twice two adjacent vertices coincide, the hexagon becomes a 
quadrilateral, with tangents at two vertices. These we take to be 
opposite, and get the following theorems 
Theoiem,— If a quadnlateral be Theorem— It a quadrilateral be 
inscribed in a curve of second order, circumscribed about a curve of 

the intersections of opposite sides, second class, the lines joining 

and also the intei sections of the opposite vertices, and also the lines 
tangents at opposite veitices, lie in joining points of contact of opposite 
a lme (fig 18) sides, meet m a point 


Tig. 19. 

If we consider the hexagon made up of a triangle and the 
tangents at its vertices, we get — 

Theorem —If a triangle is inscribed Theorem —If a triangle be circum- 

in a curve of second order, tlie points scribed about a curve of second class, 
m which the sides are cut by the the lines wlnoh join the vertices to 
tangents at the opposite vertices the points of contact of the opposite 
meet in a point. sides meet in a point (fig. 19) 
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§ 55 Of these theorems, those about the quadrilateral give use to 
a number of others Four points A, B, C, 1) may in thiee different 
ways be formed into a quadrilateral, foi we may take them in 
the order ABCD, or ACBD, or ACDB, so that either of the points 
B, C, D may be taken as the vertex opposite to A Accoidingly we 
may apply the theorem m three different ways 

Let A, B, C, I) be foui points on a curve of second order (fig 20), 
and let us take them as loiming a quadnlateral by taking the 



Fig. 20. 

points in the order ABCD, so that A, C and also B, D are pairs 
of opposite vertices. Then P, Q will be the points where opposite 
sides meet, and E, F the intersections of tangents at opposite 
vertices- The four points P, Q, E, F lie therefoie m a line. The 
quadulateial ACBD gives us in the same way the four points 
Q, R, Gr, If m a line, and the quadrilateral ABDO alme containing 
the four points R, P, I, If. These three lines form a triangle PQR. 

The relation between the points and lines m tins figure may be 
expressed more clearly if we consider ABOD as a four-point in- 
scribed m a conic, and the tangent at these points as a four-sulo 
circumscribed about it,— viz,, it will be seen that F, Q, E are the 
diagonal points of the four-point ABCD, whilst the sides of the 
triangle PQR are the diagonals of the cncumsciTbing four-sido. 
Hence the theorem— 

Theorem. — Any four-point on a curve of the second order and the 
four-side formed by the tangents at these points stand in this relation 
that the diagonal points of the four-point lie in the diagonals of the 
four-side. And conversely, 

If a four-pomt and a circumscribed four -side stand in Hie (shore 
relation, then a, curve of the second airier may be described which 
passes through the four points and touches there the four sides of 
these figures. 

That the last part of the theorem is true follows from tlio fact 
that the four points A, B, C, D and the line a, as tangent at A, deter- 
mine a curve of the second order, and the tangents to this curve at 
the other points B, C, D are given by the construction which leads 
to fig. 20. 

The theorem reciprocal to the last is— 

Theorem — Any four-side circumscribed about a- turns of second 
class and the four-pomt famed by the points of contact stand m this 
relation that the diagonals trf the four -side pass through the diagonal 
points of the four-point. And conversely. 
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If a four-side and an inscribed four-point stand in the "above 
i elation, then a cm te of the second class may be described which 
touches the sides of the four-side at the points of the four -points. 

§ 56 The fonr-pomt and the four-side m the two iceiprocal 
theoiems aie alike. Hence if we have a foui-pomt ABCD and 
a four-side abed lelated m the manner described, then not only 
may a cnive of the second oidei he draun, but also a curve of 
the second class, which both touch the lines a, b, c, d at the points 
A, B, C, D. 

The curve of second ordoi is already more than determined by the 
points A, B, C and the tangents a, b, c at A, B, and C. The point D 
may therefore be any point on this curve, and cl any tangent to the 
curve. On the other hand the curve of the second class is more 
than determined by the three tangents a, b, c and their points of 
contact A, B, C, so that cl is any tangent to this curve. It follows 
that eveiy tangent to the curve of second ordei is a tangent of a 
curve of the second class having the same point of contact. In 
other woids, the cuive of second ordei is a curve of second class, 
and vice versa Hence the important theorems — 

Theorem — Every curve of second Theorem —Eveiy curve of second 
order is a curve of second class class is a curve of second oi det 

The curves of second order and of second class having thus been 
proved to be identical shall hencefoith be called by the common 
name of Conics. 

For these curves hold, therefore, all properties which have been 
pioved for curves of second order or of second class. "We may 
therefoie now state Pascal’s and Briauchon’s theorem thus— - 

Pascal's Them cm — If a hexagon be inscribed m a conic, then 
the mteisections of opposite sides lie m a line. 

Bnanchon's Theorem. — If a hexagon be circumscribed about a 
conic, then the diagonals forming opposite centres meet an a point. 

§ 57. If we suppose m fig. 20 that the point D together with the 
tangent d moves along the curve, whilst A, B, C and their tangents 

a, b, c lemain fixed, then the lay DA will describe a pencil about 
A, the point Q a projective row on the fixed line BC, the point F 
the row b, and the ray EF a pencil about E. But EF passes always 
through Q. Hence the pencil described by AD is projective to the 
pencil described by EF, and therefore to the row described by F on 

b. At the same time the line BD descubes a pencil about B pio- 
jective to that descubed by AD (§ 53) Tlieroiore the pencil BD 
and the row F on b are piojeetive. Hence — 

Theorem — If on a conic a point A be taiccn and the tangent a at 
thispioint then the cross-ratio of the four rays which join A to any 
four points on the curve is equal to the cross-ratio of the points in 
which the tangents at these points cut the tangent at A. 

§ 58. There are theorems about cones of second order and second 
class in a pencil which are recipiocal to ,tho above, according 
to § 43 "We mention only a few of the more important ones. 

Theorem. — The locus of intersections of corresponding planes in 
two projective axial pencils whose axes meet is a cone of the 
second order 

Theorem. — The envelope of planes which join corresponding lines 
in two projective flat pencils, nqjt m the same plane, is a cone of 
the second class. 

Theorem — Cones of second order and cones of second class arc 
identical. 

Thcoicm. — Every piano cuts a cone of the second order in a 
conic. 

Theorem. — A cone of second order is uniquely determined by five 
of its edges or by five of its tangent planes, or by four edges and the 
tangent plane at one of them, tic., &c. 

Theorem (Pascal’s).— If a solid angle of six faces be inscribed in 
a cone of the second order, then the intersections of opposite faces 
are three lines in a plane. 

Theorem (Briancnon’s) — If a solid angle of six edges bo circum- 
scribed about a cone of the second order, then the planes through 
opposite edges meet in a lino. 

Each of the other theorems about conies, may be stated for cones 
of the second order. 

§ 50. Wo have not yet considered the shape of the conics. We 
know that any line m the plane of the come, and hence that the lmc 
at infinity, either has no point in common with the curve, or one 
(counting for two coincident points), or two distinct points. If the 
lino at infinity has no point on the curve the latter is altogether 
finite, and is called an Ellipse (fig. 20). If the line at infinity has 
only one point in common With the conic, the latter extends to 
infinity, and lias the line at infinity a tangent It is called a Para- 
bola (fig. 21). If, lastly, the lino at infinity cuts the curve in tv a 
points, it consists of two separate parts which each extend m two 
brauches to the points at infinity where they meet. The cum is in 
this case called an Hyperbola (see fig. 19, 24, or 26). Tho tangents 
at the two points at infinity are finite because tho line at infinity is 
not a tangent. They are called Asymptotes . The branches of 
the hyperbola approach these lines indefinitely as a point on, 
the curves moves to infinity. 

§ 60. That the circle belongs to the curves of the second order 
seen at once if we state in a slightly different form the theorem 
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that in a circle all angles at the circumference standing upon the 
same aic are equal. If two points S XJ S 2 on a circle be joined 
to any other two points A and B on the"" circle, then the angle 
included by the rays S X A and S X B is equal to that between the 
lays S 2 A and S 2 B, so 
that as A moves 
along the circumfei- 
ence the rays S X A 
and S 2 A descnbe 
equal and therefore 
piojective pencils 
The circle can thus 
be generated by two 
piojective pencils, 
and is a curve of the 
second order. 

If we j*om a point 
m space to all points 
on a cncle, we get a P 
(circular) cone of the 
second order (§ 43), 

Every plane section 
of this cone is a 
conic. This conic 
will be an ellipse, 
a parabola, or an 
hyperbola, accoidmg as the line at infinity m the plane has no, 
one, or two points in common with the conic in which the plane 
at infinity cuts the cone. It follows that our curves of second 
order may be obtained as sections of a circular cone, and that 
they are identical with the “Conic Sections” of the Greek mathe- 
maticians 

§ 61 Any two tangents to a parabola are cut by all others m 
projective rows ; but the line at infinity being one of the tangents, 
the points at infinity on the lows are corresponding points, and 
the rows therefore similar. Hence— 

Theorem. — The tangents to a parabola, cut each other propor- 
tionally. 

Pole and Polar. 

§ 62 "We return once again to the remarkable figure (fig 20) 
which we obtained m § 55 

If a four-side be circumscribed about and a foui-point inscribed 
in a conic, so that the vertices of the second are the points of con- 
tact of the sides of the first, then the tuangle formed by the dia- 
gonals of the first is the same as that formed by the diagonal 
points of the other. 

Such a triangle will be called a polar tuangle of the conic, so 
that PQli m fig. 20 is a polar triangle. It lias the property that 
on the side p opposite P meet the tangents at A and B, and also 
those at C and I). Prom the harmonic properties of four-points 
and four-sides it follows further that the points L, M, wheie it 
cuts the lines AB and CD, are liaimonic conjugates with regard to 
AB and CD respectively 

If the point P is given, and we draw a line thiough it, cutting 
the conic in A and B, then the point Q liaimonic conjugate^ to P 
with legard to AB, and the point H where the tangents at A and B 
meet, are determined. But they lie both on p, and therefore this 
line is determined. If we now draw a second line through P, cut- 
ting the conic m 0 and D, then the point M harmonic conjugate 
to P with regard to CD, and the point G where the tangents at C 
and D meet, must also lie on p. As the first line through P alieady 
determines p, the second may he any lme thiough P, Xow evciy 
two lines through P determine a four-point AT3CD on the conic, 
and therefore a polar-triangle which lias one veitex at P and its 
opposite side at p. This lesult, togethei with its reciprocal, give 
the theorem : — 

' Theorem. — All polar-triangles which have one vertex in common 
ham also the opposite side m common, 

All polar-triangles which have one side in common have also the 
opposite vertex in common , 

§ 63 To any point P in the plane of hut not on a conic cor- 
responds thus one line p as the side opposite to P in all polar tri- 
angles which have one vertex at F, ana reciprocally to every lme 
p corresponds one point P as the vertex opposite to p m all triangles 
which have p as one side. 

We call the line p the polar of P, and the point P the pole of the 
line p with regard to the conic. 

If a point lies on the conic, we call the tangent at that point its 
polar; and reciprocally we call the point of contact the pole of 
tangent. 

§• 64 Prom these definitions and former results follow— 

theorem, —The polar of any point Theorem.— The pole of any line p 

l not on the conic is a line p, wtotoh Hot a tangent to the coftio is a point 
has the following properties P, which has the following pro* 
perties 



1. On every lme through P which 1 Of all lines through a point on 

cuts the conic, it contains the har- p from which, two tangents may be 
momc conjugate of P with regaid to drawn to the come, it contains the 
those points on the conic line winch is harmonic conjugate to 

Pj with regard to the two tangents 

2. If tangents can he drawn from 2 If p cuts the conic, the tangents 
P, their points of contact lie on p. at the intersections meet at P. 

3 Tangents drawn at the points 3 The point of contact of tangents 

where any line through P cuts the diawn from any point on p to the 

come, meet on it , and conversely, conic he m a line with P , and con- 
versely, 

4, If from any point on it tangents 4 Tangents drawn at points where 
be drawn, their points of contact any line through P cuts the conic 
will lie m a line with P meet on p. 

6. Any four-point on the conic 6 Any f oui -side circumscribed 

which has one diagonal point at P about a conic which lias one diagonal 

has the other two lying on p on p has the other two meeting at P 

The truth of 2 follows from 1. If T be a point where p cuts the 
conic, then one of the points where PT cuts the come, and which 
are harmonic conjugates with regard to PT, coincides with T; 
hence the other does — that is, PT touches the curve at T. 

That 4 is tiue follows thus: If we draw ftom a point H on 
the polar one tangent a to the conic, join its point of contact A to 
the pole P, detcimme the second point of intersection B of this 
line with the conic, and draw the tangent at B, it will pass through 
H, and will therefore be the second tangent which may be drawn 
from H to the curve 

§ 65 The second property of the polar or pole gives rise to the 
tlieoiem — 

Theo) cm.— Prom a point in the Theorem —A line m the plane of a 
plane of a come, two, one, or no tan- come has two, one, or no pomt3 in 

gents may he drawn to the conic, common with the conic, according 

accoidmg as its polar has two, one, as two, one, or no tangents can be 

oi no points m common with the drawn fiom its pole to the conic 

curve. 

Of any point m the plane of a conic we say that it was without, 
ov, or within the curve according as two, ore, or no tangents to the 
cuive pr ss thiough it. The points on the colic scpaiates those 
within the conic nom those without That tins 13 tine foi a cncle 
is known fiom elementary geometry. That it also holds for other 
conics follows from the fact that every conic may be considered as 
the projection of a circle, which will be proved later on. 

The fifth piopeity of pole and polai stated in § 64 shows how 
to find the polar of any point and the pole of any line by aid of the 
straiglit-cdge only. Piaencally it is often convenient to draw 
three secants tlnough the pole and to dcteiminc only one of the 
dtagonal points foi two of the foui -points formed by pairs of these 
lines and the conic (fig. 21) 

These cons Auctions also solve the pioblcm — 

Problem — From a point without a conic, to di aw the two tan- 
gents to the conic by aid of the straight-edge only 
Foi we need only draw the polar ol the point in oidei to find the 
points of contact. 

§ 66 The pioperty of a polar-triangle may now be stated thus — 
Theorem.— In a polar-triangle each side is the polar of the oppo- 
site vertex, and each vertex is the pole of the opposite side. 

If P is one vertex of a polar-triangle, then the other vertices, Q 
and R, he on the polar 
p of P. One of these 
vertices we may chose 
arbitrarily. For if fiom 
any point Q on the 
polar a secant be drawn 
cutting the conic in A 
and D (fig. 22), and if 
the lines joining these 
points to P cut the 
conic again at B and 
0, then the line BC 
will pass through Q. 

Hence P and Q aie two 
of the vertices on the 
polar-triangle which is 
determined by tlie 
four-pomt ABCD. The 
third vertex R lies 
also on the line p. 

It follows, therefore, pjg. 22 . 

also — fc 

Theorem — If Q is a point on the polar of P, then P is a point on 
the polar of Q ; and reciprocally, 
jf q is a line through the pole of p, then p is a line through the 
pole of cp 

Tins is a very important theorem. It may also be stated thus— 
Theorem. — If a point moves along a line describing a. row^ its 
polar turns about the pole of the line describing a pencil. 

This pencil is projective to the row, so that the cross-ratio' Of four 
poles in a row equals the cross-ratio of its four polcurs f which pass 
through the pole of the row. 

To prove the last part, let us suppose that P, A, and B in fig. 22 
remain fixed, whilst Q moves along the polar p of P. This will 
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make CD turn about P and move E along p, whilst QD and ED 
describe piojective pencils about A and B Hence Q and E 
descnbe projective lows, and hence PR, which is the polar of Q, 
descnbes a pencil projective to evthei 
§ 67. Two points, of winch one, and therefore each, lies on the 
polar of the othei, aie said to be conjugate with icgaid to the 
conic, and two lines, of which one, and therefore each, passes 
through the pole of the other, are said to he conjugate with regard 
to the conic . Hence all points conjugate to a point P lie on 
the polai of P , all lines conjugate to a line p pass through the 
pole of p. 

If the line joining two conjugate poles cuts the conic, then the 
poles are harmonic conjugates with regard to the points of inter- 
section ; hence one lies within the other without the conic, and all 
points conjugate to a point withm a conic he without it. 

Of a polar-triangle any two vertices are conjugate poles, any two 
sides conjugate lines. If, therefore, one side cuts a conic, then 
one of the two vertices which he on this side is within and the otha 
without the come The veitex opposite this side lies also without, 
for it is the pole of a line which cuts the curve. In this case 
therefore one vertex lies within, the other two without If, on the 
other hand, w r e begin with a side w r hich does not cat the conic, 
then its pole lies within and the other vertices without Hence — 
Theorem, — Every polar tnangle has one and only one veitex 
within the conic. 

"We add, without a proof, the tlieoiem — 

Theorem — The four points m which a conic is cut by two conju- 
gate polars are four harmonic points m the conic 
§ 68. If two conics intersect in four points (they cannot have 
more points in common, § 52), there exists one and only one 
four-point which is inscribed m both, and therefore one polar tri- 
angle common to both. 

Thcoiem. — Two conics winch intersect in four points have always 
one and only one common polai -triangle , and reciprocally, 

Two coni.cs which have tour common tangents have always one 
and only one common polar-tiiangle. 

The proof that these polai triangles are identical in case of a 
conic which have four points and also four tangents in common is 
left to the reader. 

Diametehs and Axes of Conics, 

§ 69. Diameters . — The theorems about the haimonic proper- 
ties of poles and polars contain, as special cases, a number of im- 
portant metrical properties of conics. These are obtained if either 
the pole or the polar is moved to infinity, — it being remembered 
that the harmonic conjugate to a point at infinity, with legard to 
two points A, B, is the middle point of the segment AB. The most 
unpoitant properties are stated m the following theorems • — 

The middle points of parallel chords of a conic lie in a line — viz. , 
on the polar to the point at infinity on the parallel chords 
This lme is called a diameter. 

The polar of every point at infinity is a diameter. 

The tangents at the end points of a diameter an paiallel, and 
are parallel to the choi ds bisected by the diameter. 

All diameters pass through a common point, the pole of the line at 
infinity 

All diameters of a parabola are paiallel, the pole to the line at 
infinity being the point w'heie the curve touches the line at in- 
finity. 

In case of the ellipse and hyperbola, the polo to the line at in- 
finity is a finite point called the centre of the curve. 

A centre of a conic bisects every chord through it. 

The centre of an ellipse is within the cmve, for the line at infinity 
does not cat the ellipse. 

The centre of cm hyperbola is without the curve, because the line at 
infinity cuts the curve. Hence also 
Etom the centre of an hyperbola two tangents can be drawn to the 
curve which have their point of contact at infinity. These are called 
Asymptotes (§ 59). 

To construct a diameter of a conic, draw two parallel chords and 
join their middle points. 

To find the centre of a conic, draw two diameters : their inteisec- 
tion will be the centre. 

§ 70. Conjugate Diameters, — A polar-triangle with one vertex 
at the centre will have the opposite side at infinity. The other 
two sides pass through the centre, and are called conjugate dia- 
meters, each being the polar of the point at infinity on the other. 

Of two conjugate diameters each bisects the choi'ds parallel to the 
other, and if one cuts the curve, the tangents at its ends are paiallel 
to the other diameter. 

Further — 

Every parallelogram inscribed in a conic has its sides parallel to 
two conjugate diameters ; and 

Every parallelogram circumscribed about a conic has as diagonals 
two conjugate diameters, 

This will be seen by considering the parallelogram in the fii&t 
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case as an msctibed four-pomt, in the other as a circumscribed 
four-side, and deteimimng m each case the conespondmg polai- 
triangle The fust may also he enunciated thus — 

The lines which join any point on an ellipse or an hyperbola to the 
ends of a diameter are paiallel to two conjugate diameters. 

§ 71 The Circle. — If every diameter is perpendicular to its con- 
jugate the conic is a cucle 

For the line which joins the ends of a diametei to any point on 
the cmve include a right angle 

A conic which has more than one pair of conjugate diameters at 
right angles to each other is a circle 

Let AA' and BB' (fig. 23) be one pair of conjugate diameteis at 
light angles to each other, CO' and 
DD' a second pan. _ If we draw 
through the end point A of one 
diameter a chord AP parallel to 
DD', and join P to A', then PA and 
PA' aie, aceoiding to § 70, parallel 
to two conjugate diametas. But 
PA is paiallel to DD', hence PA' 
is parallel to CC', and therefoie 
PA and PA' ate perpendiculai . If 
we further draw the tangents to the 
conic at A and A', these will he 
peipendicular to AA', they being 
parallel to the conjugate diameter 
BB'. We know thus five points on 
the conic, viz., the points A and A' 
with their tangents, and the point P Through these a ciicle may 
be drawn having AA' as diametei , and as thiongh five points one 
conic only can he drawn, this circle must coincide with the given 
conic. 

§ 72 Axes —Conjugate diameters perpendicular to each other 
are called axes, and the points where they cut the curve vertices 
of the come. 

In a circle every diametei is an axis, every point on it is a veitex, 
and any two lines at light angles to each other may he taken as a 
pair of axes of any circle which has its centre at thou mtei section. 

If we descnbe on a diameter AB of an ellipse oi liypeibola^a circle 
concentne to the conic, it will cut the latter m A and B (fig. 24). 
Each of the semiciiclcs 
m which it is divided 
hy AB will he partly 
witlnn, partly without 
the cuive, and must 
cut the latter therefoie 
again in a point. The 
circle and the conic 
have thus four points 
A, B, C, D, and there- 
fore one polar-tiiangle, 
m common (§ 68) Of 
this the centre is one 
vertex, for the line at 
infinity is the polar to 
this point, both wilh 
regard to the cnclo and 
the other conic. The 
otliei two sides are con- 
jugate diameters of both, lienee perpendicular to each other. This 
gives — 

Theorem. — An ellipse as well as an hyperbola lias one pair of 
axos. 

This reasoning shows at the same limo how to construct the axis 
of an ellipse or of an hyperbola. 

A parabola has one axis, if we define an axis as a diameter per- 
pendicular to the chords which it bisects It is easily constructed. 
The line which bisects any two paiallel chords is a diameter. 
Chords perpendicular to it will bo bisected by a parallel diameter, 
and this is the axis, 

§ 73. The first part of the right hand theorem in § 64 may be 
stated thus : any two conjugate lines through a point 1? without a 
conic are harmonic conjugates with regard to the two tangents 
that may bo drawn from P to the conic 

If we take instead of P the centro C of an hyperbola, then the 
conjugate lines become conjugate diamotors, and the tangents 
asymptotes. Hence— 

Theoi'cm. — Any two conjugate diameters of an hyperbola are har- 
monic conjugates with regard to the asymptotes. 

As the axes are conjugate diamoters at right angles to one an- 
other, it follows (§ 23) — 

Theorem — The axes of an hyperbola bisect the angles between the 
asymptotes. 

Let O be the centre of the hyperbola (fig. 25), t any secant which 
cuts the hyperbola m C,D ana the asymptotes inE.F, then the 
line OH which bisects the chord CD is a diameter conjugate to the 
diameter OK which is parallel to the secant t, so that OlC and OM 
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are harmonic with legard to the asymptotes. The point M there- 
fore bisects EF But by construction M bisects CD. It follows 
that DF = EC, and ED*=CF , or 



Theorem —On any secant of an hyperbola the segments between the 
curve and the asymptotes are equal 
If the chord is changed into a tangent, this gives 
The segment between the asymptotes on any tangent to an hyperbola 
is bisected by the point of contact 

The first part allows a simple solution of the problem to find any 
number of points on an hyperbola, of which the asymptotes and one 
point are given. This 
is equivalent to three 
points and the tan- 
gents at two of them. 

This construction re- 
quues measuiement 
§ 74 For the para- 
bola, too, follow some p 
metrical properties A — 
diameter PM (fig. 26) 
bisects every chord con- 
jugate to it, and the 
pole P of such a chord 
BC lies on the diameter. 

But a diameter cuts the 
parabola once at in- 
finity, Hence— 

Theorem. — The seg- 
ment PM which joins 
the middle point M of Fig 26. 

a chord of a parabola to 

the pole P of the chord is bisected by the paiabola at A. 

§ 76 Two asymptotes and any two tangents to an hyperbola 
may be considered as a quadrilateral circumscribed _ about the 
hyperbola But in such a quadrilateral the intersections of the 



diagonals and the points of contact of opposite sides lie in a line 
(§ 64). If therefore DEFG (fig. 27) is such a quadrilateral, then the 
diagonals DF and GE will meet on the line which joins the points 
of contact of the asymptotes, that is, on the line at infinity ; hence 


they are parallel From this the following theorem is a simple 
deduction — 

Theorem — All triangles formed by a tangent and the asymptotes 
of an hyperbola are equal in area. 

If we draw at a point P (fig. 27) on an hyperbola a tangent, the 
part HK between the asymptotes is bisected at P The parallelo- 
gram PQOQ' formed by the asymptotes and lines parallel to them 
through P will be half the triangle OHK, and will therefore be 
constant If we now take the asymptotes OX and OY as oblique 
axes of coordinates, the lines OQ and QP will be the coordinates of 
P, and will satisfy the equation xy =■ const, — a 2 

Them em — For the asymptotes as axes of coordinates the equa- 
tion of the hypeibola is 

xy = const 

It is not difficult to get the equations to the ellipse and hypeibola 
leferred to then axes as axes of coordinates "We aie satisfied to 
have shown in one case that the curves of the second order as 
generated by projective pencils are the same as those which are in 
coordinate geometry defined by equations of the second degree. 

INVOLUTION 

§ 76 If we have two projective rows, ABO on u and A'B'C' on 
u', and place then bases on the same line, then each point m 
this line counts twice, once as a point m the row u and once as a 
point m the row v! In fig. 28 we denote the points as points in 
the one row by letteis above the 

line A, B, C . , and as points A B 

in the second row by A', B', C' H Y 1 — 

. . below the line Let now A B A. 

and B' be the same point, then to Fig 28 

A will correspond a point A' m the 

second, and to B' a point B in the first row In general these 
points A' and B will be different It may, however, happen that 
they coincide Then the coirespondence is a peculiar one, as the 
following theorem shows . — 

Theorem: — If two projective rows lie on the same base, and if 
it happens that to one point in the base the same point corresponds, 

| whether we consider the point as belonging to the first or to the 
second row , then the same will happen for every point in the base — 
that is to say , to every point m the line corresponds the same point m 
the fir st as m the second row. 

Proof In order to determine the concspondencc, we may assume 
three pans of corresponding points m two projective rows. Let 
then A', B', O', in fig 29, corre- 
spond to A, B, 0, so that A andB', AD BO 

and also B and A', dmote the — P 1~ P by- 
same point Let us further de- B c A 1 D 

note the point C' when consideied Fig 29. 

as a point m the first tow by D ; 

then it is to be proved that the point D', winch corresponds to D, 
is the same point as 0 "We know that the cross-ratio of four 
points is equal to that of the conespondmg row. Hence 
( ABCD) =» (A'B'C'D') 

but replacing the dashed letters by those un dashed ones which 
denote the same points, the second cross-ratio equals (BADE'), 
which, according to § 15, iv., equals (ABD'D) ; so that the equation 
becomes 

(ABCD) = (ABD'D) 

This requires that 0 and D' coincide. 

§ 77. Two projective rows on the same base, which have the above 
property, that to every point, whether it be considered as a point m 
the one or in the other row, couesponds the same point, are said 
to be in involution, or to form an involution of points on the line. 

We mention, but without proving it, that any two projective 
rows may be placed so as to form an involution. 

An involution may be said to consist of a row of pairs of points, 
to every point A corresponding a point A', and to A' again the 
point A. These points are said to be conjugate 

From the definition, according to which an involution may he 
considered as made up of two piojective rows, follow at once the 
following important properties . — 

(1 ) The cross-ratio of four points equals that of the four con- 
jugate points 

(2 ) If we call a point which coincides with its conjugate point a 
“focus” of the involution, we may say : An involution has either 
two foci, or one, or none, and is called respectively a hyperbolic, 
parabolic, or elliptic involution (§ 34) 

(3 ) In a hyperbolic involution any two conjugate points are har- 
monic conjugates with regard to the two foci 

For if A, A' he two conjugate points, F 1; F 2 the two foci, then to th e 
points Fj, F S ,A,A' in the one row correspond the points F 1; F 2 , A', A 
m the other, each focus corresponding to itself. Hence (FjFjAA'j = 
(FjFjjA'A) — that is, we may interchange the two points AA' with- 
out altering the value of the cross-ratio, which is the charac- 
teristic property of harmonic conjugates (§ 18). 
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(4.) The point conjugate to the point at infinity is called the 
“ centre” ot the involution. Eveiy involution has a centre, unless 
the point at infinity be a focus, in which case we may say that 
the centre is at infinity 

In a hyperbolic involution the centre is the middle point between 
the foci. 

(5 ) The product of the distances of two conjugate points A, A' 
fiom the centre 0 is constant — 

OA OA'=c 

Pi oof — Let A, A', and 33, B' be two pairs of conjugate points, 
0 the centie, I the point at infinity, then 
(ABO I) = (A'B'IO), 
or 

OA. OA' = OB . OB'. 

In order to determine the distances of the foci from the centre, 
we write F for A and A' and get 

dlP=fi, OF = ±Vc. 

Hence if c is positive OF is real, and has two values, equal and 
opposite The involution is hyperbolic 

If c=0, OF=0, and the two loci both coincide with the centre. 

If c is negative, s/o becomes imaginary, and there are no foci 
Hence we may wnte — 

In a hyperbolic involution, OA . OA'-l", 

In a pai abolic involution, 0 A . 0 A' = 0, 

In an elliptic involution, OA . OA'= - A-. 

From these expressions it follows that conjugate points A, A' m a 
hyperbolic involution lie on the same side ot the centie, and m an 
elliptic involution on opposite sides of the centre, and that m a 
parabolic involution one coincides with the centie 

In the first case, for instance, OA . OA' is positive , lienee OA 
and OA' have the same sign. 

It also follows that two segments, AA' and BB', between pans of 
conjugate points have the following positions —in a liypeibolic 
involution they lie eithei one altogether within or altogether with- 
out each other, m a parabolic involution they have one point in 
common, and in an elliptic involution they oveilap, each being 
paitly within and partly without the othei 

Proof —We have OA OA'=OB . OB'=A 2 in case of a hyperbolic 
involution Let A and B be the points m each pair which arc 
nearer to the centre 0 If now A, A' and B, B' lie on the same side of 
(3, and if B is nearer to 0 than A, so that OB<OA, then OB£>OA' , 
lienee B' lies further away from 0 than A', oi the segment AA' lies 
within BB'. And so on tor the othei cases. 

(6 ) An involution is determined— 

(a) By two pairs of conjugate points. Hence also 
(/3) By one pair of conjugate points and the centie, 

(y) By the two foci , 

(5) By one focus and one pair of conjugate points, 

( e) By one focus and the centre. 

(7.) The condition that A, B, C and A', B', C' may form an involu- 
tion may he written m one of the forms — 

(ABCG') — (A'B'C'C), 
or (ABCA')-(A'B'C'A), 

or ( ABC'A') = ( A'B'CA), 

for each expresses that m the two projective rows in which A, B, 0 
and A', B', O' are conjugate points two conjugate elements may he 
interchanged. 

(8.1 Any three pairs, A, A', B, B', C, O', of conjugate points are 
connected by the l elation— 

BA' CF AO' 

A'O * B'A‘ C'B"™ 1 ' 

Proof . — W e have by (7) (ABO' A') = (A'B'CA), which, when worked 
out, gives the above relation. 

The latter is easily remembered by aid of the following rule of 
writing the first side Fust write 

B__ 0_ A 
CAB’ 

and then fill up the gaps in numerator and denominator by A', B', C' 
respectively. 

§ 78. Theorem, — The sides of any four -point are out "by any line 
in mx points in involution, opposite sides being cut in conjugate 
points. 

Let A 1 B 1 0 1 D 1 (fig. 80) be the four-point. If its sides be cut by 
the lme p in the points A, A', B, B', C, O', if further, 0 1 D 1 cuts the 
line AjB x in C 2 , and if we project the row AjBjCjjO to p once from 
!>! and onee from C x , we get 

(A'B'C'O) = (BAC'C). 

Interchanging m the last cross-ratio the letters in each pair we get 
(A'B'C'C) »(ABCC'). 

Hence by § 77 (7) the points are m involution. 
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The theoiem may also be stated thus — 

Theorem — The thiee points m which any line cuts the sides of a 
tnangle and the piojections, from any point m the plane, of the 
veitices of the triangle on to the same line aie six points m involu- 
tion. 

Oi again — 

The piojections from any point on to any line of the six vertices 



of a four-side are six points m involution, the projections of oppo- 
site veitices being conjugate points 
Tins piopeity gives a simple means to construct, by aid of the 
straight edge only, m an involution of which two pan s oi conjugate 
points aie given, to any point its conjugate 

§ 79 The theoiy of involution may at once be extended from the 
row to the flat and the axul pencil — viz , we say that theio is an 
involution m a fiat or m an axial pencil if any lme cuts the pencil 
m an involution of points. An involution in a pencil consists ot 
pans ot conjugate lays or planes , it has two, one, oi no Jucal rut/* 
or planes, but nothing conosponding to a centre 
An involution m a fiat pencil contains always one, and in gene- 
ral only one, pair of conjugate rays which are peipondieuliir to one 
another. For m two piojeotivo tint pencils exist always two cone- 
spondmg right angles (§ 40). 

Each involution in an axial pencil contains m the, same manner 
one pair of conjugate planes at right angles to one another. 

Asaiule, tbeie exists but one pair of conjugate lines or planes 
at light angles to each other. But it is possible tlmt there, are 
moio, and then there is an infinite, number of such pairs. An in- 
volution m a flat pencil, in which every ray is perpendicular to its 
conjugate ray, is said to be circular That such involution is 
possible is easily seen thus: — if m two concentric Hut pencils 
each ray on one is made to correspond lo that ray on the other 
which is perpendicular to it, then the two pencils arc projective, 
for if_wo turn the one pencil through a right anglo each ray in one 
coincides with its corresponding ray in the other. But those two 
projective pencils aie in involution 
A cbcular involution has no focal rays, because no ray in a 
pencil coincides with llio ray perpendicular to it. 

§ 80 . Theorem — livery elliptical involution in a row may be 
considered as a section of a circular involution. 

Proof . — In an elliptical involution any two segments AA' and 
BB' lie partly within partly without each other (lig. 81). Hence 
two circles described on 'A A 
and BB' as diameters will 
intersect in two points E and 
E'. The line Eli' cuts the, 
base of the involution at a 
point O, which, from a well A 
known proposition (Eucl. 

III. 35), has the property 
that OA.OA'=»OB.()B , for 
each is equal to OE . OK'. 

The point 0 is therefore the 
centre of the involution. If 
we wish to construct to any 

point C the conjugate point O', we may draw the circle through 
CEE'. This will cut the base in the required point C' for OO. OC' 
— OA.OA'. But EC and EC' are at light angles. Hence the 
involution which is obtained by joining E or E' to the points in 
the given involution is circular. This may also he expressed 
thus : — 

Every elliptical involution has The property that there are two 
definite points m the plane from which my two conjugate points cere 
wen under a mght angle. 
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At the same time the following problem has been solved — 

Problem — To deteimme the centre and also the point eon espond- 
mg to any given point m an elliptical involution of which two 
pairs of conjugate points are given. 

§ 81. By the aid of § 53, the points on a conic may be made to 
conespond to those on a line, so that the row of points on the conic 
is projective to a iow of points on a line We may also have two 
projective lows on the same conic, and these will be m involution 
as soon as one point on the conic has the same point coriespondmg 
to it all the same to whatever row it belongs An involution of 
points on a conic will have the propeity (as follows from its defini- 
tion, and from § 53) that the lines which join conjugate pomts of 
the involution to any point on the conic are conjugate lines of an 
involution m a pencil, and that a fixed tangent is cut by the tangents 
at conjugate points on the conic m points which are again conju- 
gate points of an involution on the fixed tangent For such invol- 
ution on a conic the following theoiem holds • — 

Theorem — The lines winch join corresponding points in an in- 
volution on a conic all pass through a fixed point, and reciprocally, 
the points of intersection of conjugate lines m an involution among 
tangents to a conic lie on a line. 

We prove the first part only. The involution is determined by 
two pairs of conjugate pomts, say by A, A' and B, B' (fig. 32) Let AA' 
and BB' meet m P If we join the points m involution to any point 
on the conic, and the conjugate points to another point on the conic, 



Fig 32, 


we obtain two projective pencils We take A and A' as centres of 
these pencils, so that the pencils A(A'BB') and A'(AB'B) are pro- 
jective, and m perspective position, because AA' corresponds to 
AA. Hence corresponding lays meet m a line, of which two 
points are found by joining AB' to A'B and AB to A'B'. It follows 
that the axis of perspective is the polar of the point P, where AA' 
and BB' meet. If we now wish to construct to any oilier point 0 
on the conic the corresponding point O', we join. 0 to A' and the 
point where this line cuts p to A The latter line cuts the conic 
again in O'. But we know from the theory of pole and polar that 
the line CO' passes through P. 


Involution determined by a Conic on a Line.— Foci. 

§ 82 The polars, with regard to a come, of points in a row p 
form a pencil P projective to the row (§ 66). This pencil cuts the 
base of the row p m a projective row. 

If A is a point m the given row, A' the point where the polar of 
A cuts p, then A and A' will be corresponding points. If we take 
A' a point in the first row, then the polar of A' will pass through 
A, so that A corresponds to A' — in other words, the rows are in in- 
volution. The conjugate points m this involution are conjugate 
points with regard to the conic. Conjugate points coincide only if 
the polar of a point A passes through A— that is, if A lies on the 
conic Hence — 

Theorem — A conic determines on every line in itsplam an involu- 
tion, %n uihxch those- points are conjugate which are also conjugate 
with regax d to the conic. 

If the line cuts the conic the involution is hyperbolic, the points 
of intersection being the foci. 

If the line touches the conic the involution is parabolic, the two 
foci coinciding at the point of contact. 

If the line does not cut the conic the imolution is elliptic, having no 
foci 

If, on the other hand, we take a point P in the plain of a conic, 
we get to each line a through P one conjugate line which joins P 
to the pole of a These pairs of conjugate lines through P form an 
involution in the pencil at P. The focal rays of this involution 
are the tangents drawn from P to the conic , This gives the theorem 
reciprocal to the last, viz. 
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Theorem — A conic determines m every pencil m its plane an 
involution, corresponding lines being conjugate lines tenth regard to 
the conic. 

If the point is without the conic the involution is hyperbolic, the 
tangents from the points being the focal rays 

If the point lies onthe come the involution is parabolic, the tangent 
at the point counting for coincident focal rays 

If the point is within the conic the involution is elliptic, having no 
focal rays. 

It will further he seen that the involution determined by a conic 
on any line p is a section of the involution, which is deteimined by 
the conic at the pole P of p. 

§ 83 Definition — The centre of a pencil in which the conic deter- 
mines a eucular involution is called a li focus” of the conic 

In other woids — 

A focus is such a point that every line through it is perpendicular 
to its conjugate line 

The polai to a focus is called a dm ectnx of the conic 

From the definition it follows that — 

Every focus lies on an axis, for the line joining a focus to the 
centre of the come is a diameter to which the conjugate lines are 
perpendicular; and 

Every line joining two foci is an axis, for the perpendiculars to 
this line through the foci are conjugate to it These conjugate 
lines pass thiough the pole oi the lino, the pole lies therefoie at in- 
finity, and the line is a diameter, hence by the last piopertj r an 
axis. 

It follows that all foci lie on one axis, for no line joining a point 
in one axis to a point m the other can he an axis. 

As the conic determines in the pencil wlucli has its centre at a focus 
a circular involution, no tangents can be drawn fiorn the focus to 
the conic Hence each focus lies within a come , and a direct) ix 
docs not cut the conic 

Further properties are found by the following considerations . — 

§ 84. Through a point P one line can be drawn, winch is with 
legard to a given conic conjugate to a given lino q, viz , that line 
which joins the point P to the pole cf the line q. If the line q as 
made to describe a pencil about a point Q, then the line p will 
describe apencil about P. These two pencils will be projective, for 
the line p passes through the pole of q, and whilst q desciibes the 
pencil Q, its pole describes a projective iow, and this row is perspec- 
tive to the pencil P. 

We now take the point P on an axis of the conic, draw any line 
p thiough it, and from the pole of p draw a perpendicular q to 
p Let q cut the axis in Q. Then, in the pencils of conjugate 
lines, which have their centres at P and Q, the lines p and q are 
conjugate lines at light angles to one another Besides, to the axis 
as a lay m either pencil will correspond m the other the perpen- 
dicular to the axis (§ 72). The conic generated by the intersec- 
tion of corresponding lines in the two pencils is therefore the circle 
on PQ as diameter, so that evoy line in T is perpendicular to its 
corrcsjmncling line in Q. 

To every point P on an axis of a come corresponds thus a point 
Q, such that conjugate linos through P and Q aie perpendicular. 

We shall show that these point-pairs P, Q form an involution. 
To do this let us move P along the axis, and with it the line ja, 
keeping the latter parallel to itself. Then P describes a row, p a 
perspective pencil (of parallels), and the pole ofp a projective row. 
At the same time the line q describes a pencil ot parallels perpen- 
dicular top, and perspective to the row formed by the pole of p. 
The point Q, therefore, where q cuts the axis, describes a row pro- 
jective to the row of points P. The two points P and Q describe 
thus two projective rows on the axis , and not only does P as a point 
in the first now correspond to Q, hut also Q as a point in the first 
corresponds to P The two rows therefore form an involution. 
The centre of this involution, it is easily seen, is the centre of the 
conic. 

A focus of this involution has the property that any two con- 
jugate lines through it are perpendicular ; hence, it is a focus to the 
conic. 

Such involution exists on each axis. But only one of these can 
have foei, because all foci lie on the same axis. The involution on 
one of the axis is elliptic, and appears (§ 80) therefore as the section 
of two circular involutions m two pencils whose centres lie in the 
other axis. These centres are foci, hence the one axis contains two 
foci, the other axis none ; or every central conic has two foci which 
lie on one axis equidistant from the centre . 

The axis which contains the foci is called the principal axis ; in 
case of an hyperbola it is the axis which cuts the curve, because the 
foci lie within the conic 

In case of the parabola there is hut one axis. The involution on 
this axis has its centre at infinity. One focus is therefore at infinity, 
the one focus only is finite A parabola has orily one focus, 

§ 85, If through any point P (fig 33) on a conic the tangent 
PT and the normal PN (i e., the perpendicular to the jfcangent 
through the point of contact) be drawn, these Will be conjugate 
I lines with regard to the conic, and at right angles to each other. 
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They will therefore cut the principal axis m two points, which are 
conjugate m the involution considered, in § 84, hence they are har- 
monic conjugates with regard to the foci. If therefoie the two 
foci J?! and F 2 be joined to P, these lines will be harmonic with 
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Fig 33. 

legard to the tangent and normal As the latter are perpendicular, 
they will bisect me angles between the other pair. Hence — 

The line joining any point on a conic to the two foci are equally 
inclined to the tangent and normal at that point. 

In case of the parabola this becomes — 

The line joining any point on a parabola to the focus and the 
diameter through the point, are equally inclined to the tangent and 
normal at that point. 

From tlie definition of a focus it follows that — 

The segment of a tangent between the directrix and the point of 
contact is seen from the focus belonging to the directrix under aught 
angle , because the lines joining the focus to the ends of this seg- 
ment are conjugate with regard to the conic, and therefore perpen- 
dicular 

With equal ease the following theoiem is proved • — 

The two lines which join the points of contact of two tangents each 
to one focus, but not both to t?ie same, are seen from the intersection of 
the tangents under equal angles. 

§ 86 Other focal properties of a conic are obtained by the fol- 
lowing considerations : — 

Let F (fig. 34) be a focus to a conic, /the con esponding directrix, 
A and B the points of contact of two tangents meeting at T, and P 
the point where the line AB cuts the directrix. Then TF will bo 
the polar of P (because polars of F and T meet at P) Hence TF 
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and PF are conjugate lines through a focus, and therefore perpen- 
dicular. They are further harmonic conjugates with regard to FA 
and FJB (§§ 64 and 13), so that they bisect the angles formed by 
these lmes. This by the way proves— 


The segments between the point of intersection of two tangents to 
a come and their points of contact are seen from a focus under equal 
angles 

If we next draw through A and B lines parallel to TF, then the 
points Aj, B x where these ent the duectnx will be liaimonic conju- 
gates with regaid to P and the point wheie FT cuts the dnectux. 
The lines FT and FP bisect therefoie also the angles between FA X 
and FB t From this it follows easily that the triangles FAAj and 
FBBj. axe equiangular, and theiefore similar, so that 
FA . AA^FB • BB a 

The triangles AA^ and BBjB, formed by drawing perpen- 
diculars from A and B to the duectnx are also snmlai, so that 
A A! AA 2 =BB 1 BB, 

This, combined with the above proportion, gives 
FA.AAj=FB BB 2 
Hence the theorem — 

The ratio of the distances of any point on a conic from a focus 
and the corresponding directrix is constant 

To determine this latio we consider its value for a vertex on 
the pnncipal axis In an ellipse the focus lies between the 
two vertices on this axis, hence tlie focus is newer to a vertex 
than to the corresponding directux. Similarly m an liypeibola a 
vertex is nearer to the duectnx than to the locus In u parabola 
tlie vertex lies halfway between duectnx and focus 

It follows m an ellipse the ratio between the distance of a point 
from the focus to that from the directrix is less than unity, in the 
parabola it equals unity, and in the hyperbola it is greater than unity. 

It is here the same which iocus we take, because the two foci 
lie symmetrical to the axis of the conic If now F is any point on 
the come having the distances r\ and r 2 fiom the foci and the 
distances d l and d a from the con esponding directrices, then 
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In the ellipse, which lies between the dnectuees, d 1 + oLm constant, 
therefore also r x + In the liypeibola on the other hand - (L is 
constant, equal to the distance between the directrices, theietoie 
m this case r, - r $ is constant 

If we call the chstaucos of a point on a conic from tlio focus its 
focal distances we havo the theorem . — 

In an ellipse the sum of the focal distances is constant; and m an 
hyperbola the difference of the focal distances is constant 

This constant sum or difference equals in both cases the length of 
the principal axis. 


Pencil op Conics. 

§ 87 Through four points A, B, 0, D m a plane, of which no tin pc 
he in aline, an infinite number of conics may both awn, viz., tluough 
these four points and any fifth one single conic. This system of 
conies is called a penal of comes. Similarly all conies touching 
four fixed lines form a system such that any fifth tangent deter- 
mines one and only ono come. "Wo have here the theorems . — 
Theorem.—' The pairs of points in Theorem.— 1 Tlie paiis of tangents 

which any lino is cut by a system of which can he drawn from a point to 
conics through four fixed, points are a system of eomoB touching four 
in involution. fixed lines aro in involution. 



Wo prove the first theorem only. Let ABG'D (fig. 35) be the 
four-point, then any line t will cut two opposite sides AG, BD 
in the points E,E\ the pair AD, BC in points F,F', and any coni© 
of the system m M, N, and we have 

A(CDMN) « B(CDMN). 
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If we cut these pencils by t we get 

(EFMN) «= (FE'MN) 
or (EFMN)-(ETNM). 

But this is, according to § 77 (7), the condition that M, N are cor- 
lespondmg points in the involution determined by the point pairs 
E, E', F, F' in which the line t cuts pans of opposite sides ot the 
four-point ABCD This involution is independent of the particular 
conic chosen 

§ 88 There follow several important consequences ■ — 

Theorem —Thiough four points two, one, or no conic may be 
diawn which touch any given line, according as the involution detei- 
imned by the given fow -point on the line has teal, coincident, or 
imagmas y foci 

Theorem — Two, one, or no conics may be drawn which touch 
four given lines and pass through a given 'point, according as the 
involution determined by the given four-side at the point has seal, 
coincident, or imaginary focal says. 

For the conic through four points which touches a given line has 
its point of contact at a focus of the involution determined by the 
four-point on the line 

As a special case we get, by taking the line at infinity . — 

Theorem — Thsough fous points of which siosie is at infinity cither 
two or no parabolas may be drawn 

The problem of drawing a conic through four points and touch- 
ing a given line is solved by determining the points of contact on 
the lme, that is, by determining the foci of the involution in which 
the lme cuts the sides ot the four point The coirespondmg re- 
maik holds for the problem of diavung the conics which touch 
four lines and pass thiough a given point 

Ruled Quadric Surfaces 

§ 89. Foimeily we have consnleied piojective rows winch lie in 
the same plane In that case, lines joining corresponding points 
envelope a conic We shall now consider proj’ective rows whose 
bases do not meet In this case, corresponding points will be joined 
by lines which do not lie in a plane, but on some surface, which 
like eveiy surface geneiated by lines is called a ruled surface. This 
surface clearly contains the bases of the two rows 

If the points in either row be joined to the base of the other, 
we obtain two axial pencils which are also piojective, those planes 
being conespondmg which pass thiough con espondmg points in the 
given rows If A, A. be two corresponding points, a, a the planes in 
the ftxml pencils passing through them, then AA' -will be the line 
of mtei section of the corresponding planes a,a', and also the line 
joining corresponding points m the rows. 

If we cut the whole figure by a plane tins will cut the axial 
pencils in two projective fiat pencils, and the curve of the second 
order geneiated by those will he the eune m which the plane cuts 
the surface. Hence 

Theorem — The locus of lines joining corresponding points in two 
projective rows which do not he m the same plane is a surface which 
contains the bases of the rows, and which can also be geneiated by the 
lines of intersection of corresponding planes m two projective axial J 
pencils. This suvface is cut by every plane m a curve of the second 
order, hence either in a conic or in a line-pair. Ho line which does 
not lie altogether on the surface can have snore than two points in 
common with the surface, which is therefore said to be of the second 
order, os is called a s uled quads w susface 

That no lme which does not lie on the surface can cut the sui- 
face in more than two points is seen at once if a plane he drawn 
through the lme, for this will cut the surface in a conic. It follows 
also that 

A line which contains more than two points of the surface lies 
altogether on the surface. 

§ 90 Through any point in space one line can always he drawn 
cuttiug two given lines which do not themselves meet 

If theiefore three lines in space be given of which no two meet, 
then through every point m either one lme may he drawn cutting 
the other two 

Theorem — If a line moves so that it always cuts three given 
lines of which no two meet, then it generates a ruled quadric surface. 

Pi oof. — Let a, b, c he the given lines, and^?, q, r . . . lines cutting 
them m the points A, A', A" , , B, B', B'. . . ; C, C', C" . . respectively ; 
then the planes through a containing p, q, r, and the planes through 
b containing the same lines, may he taken as corresponding planes 
in two axial pencils which are projective, because both pencils cut 
the line c in the same row 0, C', C . . ; the surface can therefore be 
generated by projective axial pencils. 

Of the lines p, q,r . . . no two can meet, for otherwise the lines 
a, b, c which cut them would also lie m their plane. There is a 
single infinite number of them, for one passes through each point of 
a. These lines are said to form a set of lines on the surface. 

If now three of the lines p, q, r be taken, then every line d cutting 
them will have three points in common with the surface, and 
will therefore lie altogether on it. This gives rise to a second set 
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of lines on the surface. From what has been said the theorem 
follows — 

Theorem — A ruled quadric surface contains two sets of sts night 
lines Every line of one set cuts eveiy line of the othci , blit no tuo 
lines of the same set meet 

Any two lines of the same set may be taken as bases of two pro- 
jective s'ows, or of two piojective pencils which generate the suijacr 
They cue cut by the laics of the othei set m two projective rows 

The plane at infinity like every other plane cuts the surface 
either in a conic propel oi m a line-pair In the first case the 
surface is called an Hyperboloid of one sheet, in the second an Hyper- 
bolic Pai aboloid 

The latter maybe geneiated by aline cutting three lines of which 
one lies at infinity, that is, cutting two lines and remaining paialk-l 
to a given plane. 

Quadric Surfaces 

§ 91 The conics, the cones of the second older, and the mled 
quadric surfaces complete the figures which can be generated by 
projective lows oi flat and axial pencils, that is, by those aggiegatcs 
of elements which aie of one dimension (§§ 5, 6) We shall now 
consider the simpler figuies which are generated by aggiegates of 
two dimensions The space at our disposal will not, however, allow 
us to do more than indicate a few of the icsults 

§ 92 We establish a coirespon deuce between the lines and plant s 
in pencils m space, or reciprocally between the points and lines in 
two or nioie planes, hut cousidei principally pencils. 

In two pencils we may either make planes conespond to planes 
and lines to lines, or else planes to lines and lines to planes If 
lieieby the condition be satisfied that to a flat, or axial, pcnciL 
coiresponds in the first case a projective fiat, or axial, pencil, and m 
the second a piojective axial, oi flat, pencil, the pencils are sauL 
to he pi ojective in the first case and rccipiocal in the second. 

For instance, two pencils which join two points Si and S 2 to the 
different points and lines m a given plane v are projective (and in 
peispective position), if those lines and planes do taken as corre- 
sponding which meet the plane ir in the same point or m the 
same line In this case every plane through both centres S 2 and 
of the two pencils will correspond to itself If these pencils aie 
brought into any other position they will be projective (but not 
peispective). 

The correspondence between two piojective pencils is uniquely 
determined, if to four rays (or planes) m the one the corrcsponduu) 
rays (or planes ) m the other are given , pi oiuled that no three rays i f 
either set lie m a plane 

Proof. — Let a, b, c, cl be four rays in the one, a', b', d, cl' the corre- 
sponding rays m the other pencil. We shall show that we can find 
foi eveiy ray e in the first a single conespondmg ray e' in the 
second To the axial pencil a (b, c, d. . ) foimed by the planes 
which join a to b, c, d . . , lespectively corresponds the axial pencil 
a' (V, c', d . ), and this coirespondence is determined. Hence, 
the plane a'e' which coiresponds to the plane ae is determined. 
Similarly the plane b'e' maybe found and both together deteimme 
the ray e'. 

Similarly the coirespondence between two reciprocal pencils is 
determined if for foui rays m the one the corresponding planes ni 
the other are given 
§ 93 We may now combine — 

1. Two recipiocal pencils 

Each ray cuts its corresponding plane m a point, the locus 
of these points is a quadiic surface 

2. Two projective pencils 

Each plane cuts its corresponding plane in a line, hut a 
ray as a rule does not cut its conespondmg ray. The 
locus of points wheie a ray cuts its corresponding ray is 
a twisted cubic. The lines where a plane cuts its 
corresponding plane are secants 

3. Three projective pencils. 

The locus of intersection of corresponding planes is a 
cubic surface. 

Of these we consider only the first two cases. 

§ 94. If two pencils are leciprocal, then to a plane in cither 
corresponds a lme in the other, to a fiat pencil an axial pencil, and 
so on Every line cuts its corresponding plane m a point. If 
Sj and S 2 he the centres of the two pencils, and P be a point where 
a line a t in the first cuts its corresponding plane a 2 , then the line b, 2 
in the pencil S s which passes through P will meet its corresponding 
plane j8 x in P For b % is a line in the plane a y The corresponding 
plane j8 x must therefore pass through the lme cc lt hence through P. 

The points in which the lines m S l cut the planes corresponding 
to them m S a are therefore the same as the points m which the 
lines m S a cut the planes corresponding to them m Si. 

The locus of these points is a surface which is cud by a plane in a 
come or m a Im e-pair and by a line in not more them two points 
unless it lies altogether on the surface The surface itself is there- 
fore called a quadric surface , or a surface of the second order. 
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To prove this we consider any Ime p in space. 

The flat pencil m S 1 which lies m the plane diawn through p 
and the corresponding axial pencil in S 2 deteimine on p two pro- 
jective rows, and those points m these which coincide with their 
corresponding points lie on the suiface But theie exist only two, 
or one, or no such points, unless every point coincides with its 
coi responding point In the latter case the line lies altogether on 
the suiface 

This proves also that a plane cuts the suiface m a curve of the 
.second oidei, as no Ime can have moic than two points in common 
with it To show that this is a curve of the same kind as those 
considered before, we have to show that it can be generated 
by projective flat pencils We prove fiist that this is true for any 
plane thiough the centre of one of the pencils, and afterwaids that 
every point on the suiface may be taken as the centre of such pencil 
Let then a L be a plane through S : , To the flat pencil in S t which 
it contains couesponds in ft a piojective axial pencil with axis 
it,, and this cuts a x m a second flat pencil. These two flat pencils 
in «! are piojective, and, in. geneial, neither coneentuc noi per- 
spective. They generate theiefore a come. But if the liue « 2 passes 
through Si the pencils will have S l as common centie, and may 
therefoie have two, 01 one, or no lines united with theii correspond- 
ing lines The section of the surface by the plane a t will be 
accordingly a line-pair or a single line, or else the plane cq will 
lure only the point Sj m common with the surface 
Every line l x through Si cuts the surface in two points, viz , fust 
m ft and then at the point where it cuts its corresponding plane 
If now' the corresponding plane passes through S x , as m the case 
just considered, then the two points where l } cuts the surface coin- 
cide at and the line is called a tangent to the surface with S x 
as povil of contact Hence if l x he a tangent, it lies m that plane 
which corresponds to the line S,S X as a hue m the pencil S 2 . 
The section of this plane lias just" been consideied It follows 
that— 

All tangents to quadric surface at the centre of one of the reciprocal 
pencils lie in a plane which is called the tangent plane to the suiface 
at that point as point of contact . 

To the line joining the centres of the two pencils as a line vi one 
corresponds in the. ollwr the tangent plane at its centre. 

The tangent plane to a qaadne surface either cuts the surface in 
tiro lines, oi it has only a single line, or else only a single point m 
common with the suiface. 

In the first case the point of contact is said to he hyperbolic, in the 
second parabolic., in the third elliptic 
§ 95 It remains to be proved that every point S on the surface 
may be taken as centre of one of the pencils which generate the 
surface. Let S he any point on the suiface geneialed by the 
reciprocal pencils Si and S 2 . "We have to establish a reciprocal 
correspondence between the pencils S and ft, so that the surface 
generated by them is identical wuth $> To do this we draw two 
planes a x and ft thiough ft, cutting the surface 4’ m two comes 
which we also denote by a x and ft These conics meet at .ft, and 
at some other point T where the hue of intersection of cq and /3 X 
cuts the mu face 

In the pencil S w'e diaw some plane <r which passes through T, 
hut not through S x or S a . It will cut the two comes first at T, anil 
thciefoio each at some oilier point which we call A anil B re- 
spectively. These we join to S by lines a and h, ami now establish 
the required correspondence between the pencils S x andS as follows- — 
To SjT shall correspond the plane <r, to the plane the line a, and. 
to ft the line b, lienee to the tint pencil in cq the axial pencil a. 
These pencils aie made projective by aid of the conic in <*,. 

In the same manner the flat pencil m ft is made projective to the 
axial pencil b by aid of the conic m ft, cot responding elements being 
those which meet on the conic. Tins determines the correspondence, 
for we know for more than four rays m Si the corresponding planes 
in S. The two pencils S and Sj thus made reciprocal generate a 
quadric surface which passes through the poiut S and thiough 
the two comes «i and ft 

The two surfaces <t> and <$' have therefore the points S and S x anil 
the conics a, and ft in common To show that they are identical, 
w'e draw a plane through S and S a , cutting each of the conies cq and 
ft hi two points, which will always bo possible. This plane cuts 
<b and 4?' iu two conics which have' the point S and the points where 
it cuts «i and ft m common, that is five points in. all The conics 
therefore coincide, 

Tins proves that all those points P on $>' lie on which have 
the propei ty that the plane SS 3 P cuts the conics cq, ft m two 
points each. If the plane SS 2 P hay not this property, then we 
diaw <i plane SftP, This cuts each surface in a conic, and these 
conics have in common the points S, ft, one point on each of the 
conics cq, ft, and one point on one of the conics through S and S a 
which lie on both surfaces, hence five points. They are therefore 
coincident, and our theorem is moved. 

§ 96 The following propositions follow — 

A quadric surface hits at every point a tangent plane. 

Every plane section of a quadric surface is a conic or a line-pair. 
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Every line which has three points in common with a quadric 
surface lies on the surface 

Every conic which has fits points in common with a quadi ic suiface 
lies on the surface 

Through two conics which he m different planes, but have two points 
in common , and thi ough one external point always one quadric surface 
may be drawn 

§ 97. Every plane which cuts a quadric surface in a line pair is a 
tangent plane For eveiy line m this plane thiough the centre of 
the line-pau (the point of intersection of the two lines) cuts the 
surface in. two coincident points and is theiefore a tangent to the 
surface, the centie of the line-pair being the point of contact. 

If a quadric surface contains a line, then evei y plane through this 
line cuts flic surface m a line-pair {or in two coincident lines) Foi 
this plane cannot cut the suiface m a conic Hence 

Jf a quadric suiface contains one line p then it contains an 
infinite number of lines, and though cvmj point Q on the suiface, 
one line q can be diaum which cuts p For the plane through the 
point Q and the line p cuts the suiface in a line-pair which must 
pass through Q and of which p is one line 

Ho two such lines q on the surface can meet For as both meet p 
their plane would contain p and theiefore cut the suiface in a 
tuangle 

Every line vjhich cuts three lines q will he on the surface , foi 
it has tlnee points m common with it. 

Hence the quadric surfaces which contain lines are the same as 
the ruled quaclnc surfaces considered m §§ 89-93, but with one im- 
portant exception In the last investigation we have left out oi 
consideration the possibility of a plane having only one lino (two 
coincident lines) in common with a quadne suiface 

§ 98 To investigate this case we suppose first that there is one 
point A on the surface tin ough which two ilifleient lines a, b can be 
drawn, which lie altogether on the surface 

If P is any other point on the surface which lies neither on a 
noi b, then the plane through P and a will cut the surface m a 
second line a' winch passes through P and winch cuts a Similarly 
there is a line V thiough P winch cuts b These two lines a’ and V 
may coincide, but then they must coincide with PA. 

II this happonsfoi one point P, it happens lor eveiy other point Q. 
For if two ilrfleient linos could he drawn thiough Q, then by the 
same leasoning the line PQ would he altognthoi on the surface, 
hence two hues would bo drawn through P against tho assumption. 
From tins follows • — 

If there is one point on a quadric surfuce through which one, but 
wily one, line can be drawn on the surface, then through cocry point, 
one line can be drawn, and, all these lines meet in a point. The 
suiface is a cone of the second order . 

Jf' through one point on a quadric surface, two, and only two, lines 
can be drawn on the surface, then through every point two lines may 
be cb awn, and the surface is a ruled quadric surface. 

If through one point on a quadric surface no Una on the surface 
can be drawn, then the surface contains no hues. 

Using the definitions at the end ol § 95, we may also say :■ — 

On a qyadne surface the points arc all hyperbolic, or all parabolic, 
or all elliptic. 

As an example of a quadric surface with elliptical points, we 
mention tho sphcie winch may he generated by two reciprocal 
pencils, wlici'e to each hue m one corresponds the plane per- 
pendicular to it in the other. 

§ 99. Poles and Polar Planes.— The theory of poles and polars 
with regaid to a conic is easily extended to quadric surfaces. 

Let P be a point in space not on the surface, which we suppose 
not to he a cone. On every line through P which cuts the surface 
m two points wo determine the harmonic conjugate Q of P with 
regard to the points of intersection. Through one of these linos 
we draw two planes a and ft Tho locus of the points Q m a is a 
Ime a, the polar of P with legaul to the come in which « cuts 
the surface. Similarly the locus of points Q in ft is a line b. 
This cuts a, because the line of intersection of « and ft contains 
hat one point Q. The locus of all points Q therefore is a plane. 
This plane is called the polar plane of the point P, with regard to 
the quadric suiface. If P lies on the surface we take the tangent 
plane of P as its polar. 

The 'following propositions hold : — 

1 Every point has a polar plane, which is constructed by draw- 
ing the polars of tho point with regard to the conics in which two 
planes through tho point cut the surface. 

2. Jf Q is a point in the polar of P, then P is a point in the polar 
of Q, because this is true with regard to the come in which a piano 
through PQ cuts the surface. 

3 Every plane is the polar plane of one point , which is called the 
Pole of the plane . 

The pole to a plane is found by constructing the polar planes of 
three points in the plane. Their intersection will be the polo. 

4. The points in which the polar plane qf P cuts the surface are 
points qf contact qf tangents drawn from P to the surface, as is easily 
seen. Hence : — 
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5 The tangents diann from a point P to a qua due sin face form 
a curie of the second order, lor the polai plane ol P cuts it m a conu. 

6 If the pole describes a line a, its polar plane will turn about 
another line a', as follows fiom 2 These lines a and &' ate said to 
be conj ligate with r egcu d to the surface 

§ 100. The pole ot the line at infinity is called the centre of the 
surface If it lies at the infinity, the plane at infinity is a tangent 
plane, and the suiface is called a jirnnouluid 

The polar p, a f Ij any point at nij.aity jmssls th. ough tin, centre # 
and is called a diametrical plane 

A line th) ough the centre is called a diameter. It is bisected at 
the centre The line conjugate to it lies at infinity 
If a point moves along a diameter its polar plane turns about the 
conj vgate line at infinity, that is, it moves parallel toilsclf its centre 
moving on the first line 

The middle points of parallel chords lie in a plane, viz , in the 
polar plane of the point at infinity through which the chords are 
diawn 

The cent) es of parallel sections he m a diameter which is a line 
conjugate to the line at infinity in which the planes meet 

Twisted Ctjbics 

§ 101 If two pencils with centies S 2 and S 2 are made projective, 
then to a lay in one coiiesponds a ray in the other, to a plane a 
plane, to a fiat or axial pencil a piojeetive flat or axial pencil, and. 
so on 

Them u a double infinite number of lines in a pencil We shall 
see that a single infinite number of lines m one pencil meets its 
coiiespoudmg ray, and that the points of intersection foim a curve 
in space 

Of the double infinite number of planes m the pencils each will 
meet its corresponding plane This gives a system of a double 
infinite number of lines m space we know (§ 5) that there 
is a quadruple infinite number of lines m space. From among 
these we may select those which satisfy one or more given con- 
ditions The systems of lines thus obtained was first systemati- 
cally investigated and classified by Pliieker, in his Geometric des 
Ilaumes He uses the following names ' — 

A treble infinite number of lines, that is, all lines which satisfy 
one condition, are said to form a complex of lines ; e g,, all lines 
cutting a given line, or all lines touching a suiface. 

A double infinite number of lines, that is, all lines which satisfy 
two conditions, or which aie common to two complexes, are said to 
form a coru/i uence of lines ; eg, all lines m a plane, or all lines 
cutting two curve®, or all lines cutting a given curve twice 
A single uipnite numbci of lines, tent is, all lines which satisfy 
t’mec conditions oi which belong to tlnee complexes form ft tilled 
Sit 'ja 1 o , r g one su of iniLS oil a liiled (piadnc suiia.ee, oi develop- 
able suimoei uliith are tamed by the tangent-, to a cm ve 

It follows that ail lines in which coi responding planes in tuo 
piojeetive pencils, meet foim a cnngiuence We shall see this con- 
gmence consists ot ail linos which cut a twisted cubic twice, oi of 
all seen, its to a twinned cubic 

§ 102 Let Z, be the line a& a line m the pencil Si To it 
corresponds a line l 2 m S , At each of the cent, cs two con espondivg 
lines meet The two axial pencils with \ and l 2 as axes aio pio- 
jective, and, as their axes meet at S 2 , the intei sections of cone- 
sponding planes foim a cone of the second older (§ 58), with S a as 
centie. If ir x and7r 3 be corresponding planes, then their intersec- 
tion will be a lino p 2 which passes thiough S 2 . Conespondmg to 
it m S i will be a line which lies in the plane ir 1 , and which 
theietae meets _p 2 at some point P Conversely, if p 2 be any line 
in S 2 which meets its corresponding line jq at a point P, then to the 
plane l 2 p 2 will conespond the plane l L p L , that is, the plane S L S 8 P. 
These planes intersect in p 2 , so thatp 2 is a line on the quadric cone 
generated by the axial pencils l x and l, 2 . Hence •— 

All hnes'in one pencil which meetihkir corresponding lines in the 
other form, a cone of the second order which has it cen&'e at the centre 
of the first pencil, and passes through the centre of the second. 

From this follows that the points in which corresponding rays 
meet be on two cones of the second order which have the ray 
joining their centies in common, and form therefore, together with 
the line S X S 2 or l u the intersection of these cones. Any plane 
cuts each of the cones 'in a conic These two comes have necessarily 
that point m common m which it cuts the line l x , and theiefore 
besides either one or three other points. It follows that the curve 
is of the third order as a plane may cut it m three, but not in more 
than three, points Hence,— 

The locus of points in which corresponding lines on two projective 
pencils meet is a curve of the third order or a “ twisted cubic” k, 
which pusses through the centres of the pencils, and which appears as 
the intersection of two cones of the second order, which have one line 
in common. 

A line belonging to the congruence determined by the pencils is a 
secant of the cubic, it has two, or one , or no points in common with 
this cubic, and is called accordingly a secant proper a tangent, or a 
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secant improper of the cubic A secant improper may be considered, 
to use the language of coordinate geometry, as a secant with 
imaginary points of inteiseetion 
§ 103 It a 2 and a 2 be any two conesponding lines in the two 
pencils, then conespondmg planes m the axial pencils having 
«! and a„ as axes geuerate a luled quadnc suiface If P he any 
point on the cubic k, and if p 2 ,p 2 be the conespondmg lays m 
Sj and S 2 which meet at P, theu to the plane a l p l m S x eoae- 
sponds a 2 p 2 m S 2 These therefoie meet m a line tlnough P. 
This may be stated thus — 

Those secants of the cubic which cut a ray a l5 clraun though the 
centre S x of one pencil, form a Tided quads le surface which passes 
through both centres, and which contains the twisted cubic k. Of 
such surfaces an infinite number exists Every ray thr ough S x or S 2 
which is not a secant determines one of them 

If, however, the rays a 2 and a 2 are secants meeting at A, then 
the luled quadnc siuface becomes a cone ot the second order, having 
A as centre Or all lines of the congruence which pass through a 
point on the twisted cubic k for m a cone of the second order. In 
othei woids, the piojection of a twisted cubic fiom any point m 
the curve on to any plane is a conic 

If a 2 is not a secant, but made to pass through any point Q in 
space, the ruled quadnc surface deteimined by eq will pass through 
Q There will therefore be one line of the congruence passing 
through Q, and only one. Foi if two such lines pass thiough Q, 
then the lines S X Q and S 2 Q will be corresponding lines , hence Q 
will be a point on the cubic 7c, and an infinite numbei of secants 
will pass thiough it Hence 

Through every point m space not on the twisted cubic one and only 
one secant to the cubic can be drawn. 

§ 104 The fact that all the secants through a point on the cubic 
form a quadric cone shows that the centres ol the proactive pencils 
geneiating the cubic aie not distinguished fiom any othei pomts on 
the cubic If u c rake anj two points S, 8' on the cub.c. and diaw 
the secants thiough each of them, we obtain two quadnc cones, 
which have the line SS' in common, and which intersect besides 
along the cubic, If we make these two pencils having S and S' as 
centres projectrvc by taking four rays on the one cone as corre- 
sponding to the four rays on the other which meet the first on the 
cubic, the correspondence is deteinnned. These two pencils will 
generate a cubic, and the two cones of secants having S and S' as 
centres will be identical with the above cones, for each has five 
rays in common with one of the fust, viz., the line SS' and the four 
lines determined for the correspondence ; therefore these two cones 
intersect in the oiigmal cubic This gives the tlieoiein * — 

On a twisted cubic any two points may be taken as centres of pro- 
jective pencils xohich generate the cubic, corresponding planes being 
those which meet on the same secant. 

Of the two piojeetive pencils at S and S' we may keep the first 
fixed, and move tho centre of the other along the curve, The 
pencils will heieby levnam piojeetive, and a plane a m S will be 
cut by its corresponding plane d always m the same secant a 
Whilst S' moves along the curve the piano a' will turn about a, 
describing an axial pencil 

In this article wo have given a purely geometncal theoiy of 
conics, cones of the second older, quadnc surfaces, kc. In doing 
so -we have followed, to a great extent, Reye’s Geometrie der Zage, 
and to this excellent work those readers are referred who wish for a 
moie exhaustive treatment of the subject. 

It will have been observed that scarcely any use has been made 
of algebra, and it would have been even possible to avoid this 
little, as is done by Reye. There are, however, other systems of 
geometry which start moie oi less from theorems known to the 
Greeks, and using more or less algebia 
We cannot do more here than enumeiate a few of the more pro- 
minent woiks on the subject, winch, howevei, are almost all Con- 
tinental These aie the lollowing 
Marge, Geometrie Descriptive. Cm riot, Geometrie de Position (1803). contnin- 
mjcr atheoiy of liansveisais, Fencelet's gieai woik, Traite des Pi opnetes Pro- 
jHlivei c/es Figure* (1822) Jlobms tint i/tenlnst her Calcul (1826) , Steinei, 
AUiaiirjiqkett GtomrU Gc talten lid JJS, containing tlie fiist full discussion 
n‘ the p'pjectne iel.it on-> bLt«oei iovs i onuls, Ac , Von Stanch, Geometrie 
On Line (1817) and lin'iagezvi Gtorutn ader Lage ( 1856-60), in which a system 
of geometry is built up fiom tlio beginning without any lefeienco to numbei, 
so that ultimately a numbei itself nets a gi-omeliical definition, ancl in which 
jmagmaiv elements ate systematically inti educed into puie geometiy; Chasles, 
A permit Historxque (1837), in which the authoi gnus a bulhant account of the 
piogiess of modern peomcti teal method-,, pointing out the advantages of the 
different purely geomcti ical methods os computed with the analytical ones, but 
n itliont. taking as much account of the Geiman us of the Fiench authoi s, Id, 
Rapport surles Prog/ts de la GdomHru (1870), a continuation of the Apergu , 
Id Traite de Geometric Supt 1 ? lem e (1852), Cremona, Jniroduziom ad ima 
Teona Giomctr ica della Cm ve Piave (1862) and its conlinuntron Prelimnari di 
vua Iforia Geametrica delle Superfine, which at present am most easily pio- 
cuiable in then Geiman translations bv Cmtze As mote elementary books, we 
n Ln.'on Stemi-i, Va> ’e.unqen uher Smthetische Geometrie, edited by Gets Or and 
Sclit odi-i :18G71 Cicmo'.n, E'imeuts de Gdomitne Projective (1875), tianslated 
fiom rht Italian bv Devmlt , Townsend Modem Geometry of the Point, line, and 
Ci' He (1663) which contains a vai iety of modem methods, but, nnf alternately, 
is confineu to cuclcs, without enteiing inlo oorilcs A great many of thnpi o- 
i positions aie, howevei, easily extended to comes. (O* H ) 
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This will he here treated as a method. The science is 
Geometry ; and it would, he possible, analytically, or by the 
method of coordinates, to develop the truths of geometry 
in a systematic course. But it is proposed not in any way 
to attempt this, hut simply to explain the method, giving 
such examples, interesting (it may be) in themselves, as 
are suitable for showing how the method is employed m 
the demonstration and solution of theorems or problems. 

Geometry is one-, two-, ox three-dimensional, or, what is 
the same thing, it is lineal, plane, or solid, according as the 
space dealt with is the line, the plane, or ordinary (three- 
dimensional) space. Ho more general view of the subject 
need here he taken : — But in. a certain sense one-dimensional 
geometry does not exist, inasmuch as the geometrical con- 
structions for points m a line can only he performed by travel- 
ling out of the line into other parts of a plane which contains 
it, and conformably to the usual practice Analytical Geometry 
will he treated under the two divisions, Plane and Solid. 

It is proposed to consider Cartesian cooidmates almost 
exclusively, for the proper development of the science 
homogeneous coordinates (three and four m plane and 
solid geometry respectively) are required , and it is more- 
over necessary to have the correlative line- and plane- 
coordinates ; and m solid geometry to have the six 
coordinates of the line. The most comprehensive English 
works are those of Dr Salmon, The Conics (5th edition, 
1S69), Higher Plane Carves (2d edition, 1873), and 
Geometry of Three Dimensions (3d edition, 1874); we 
have also on plane geometry Clebsclfis Vorlesuntjen uher 
Geometne , posthumous, edited by Dr F. Lmdemann, 
Leipsic, 1875, not yet complete. 

I. Plane Analytical Geometry (§§ 1-25). 

1. It is assumed that the points, lines, and figures con- 
sidered exist in one and the same plane, which plane, 
therefore, need not be in any way referred to. The position 
of a point is determined by TJ 
means of its (Cartesian) co- J 

ordinates, i e., as explained w P 

under the article Curve, 
we take the two lines x'Qx 

and y'Oy, called the axes 

of x and y respectively, • X}/ 0 51 x 

mtersectmg in a point 0 
called the origin, and de- 
termine the position of any 
other point P by means of y 

its coordinates a== OM (or 
HP), and y = MP (or OH). l j °' L _ 

The two axes are usually (as in fig. 1) at right angles 
to each other, and the lines PM, PH are then at right 
angles to the axes of x and y respectively. Assuming a 
scale at pleasure, the coordinates x, y of a point have 
numerical values. 

It is necessary to attend to the signs : x has opposite 
signs according as the point is on one side or the other of 
the axis of y ) and similarly y has opposite signs according 
as the point is on the one side or the other of the axis of 
x. Using the letters U, E, S, W as in a map, and con- 
sidering the plane as divided into four quadrants by the 
axes, the signs are usually taken to be — 
x y for qnadt, 

+ + HE 

+ - S E 

+ HIV 
S W 


A point is said to have the coordinates ( a , V), and is 
referred to as the point (a, b ), when its coordinates are 
® = the coordinates x, y of a variable point, or 

of a point which is for the time being regarded as vanahle, 
are said to be current coordinates. 

2. It is sometimes convenient to use oblique coordi- 
nates , the only difference is that the axes are not at right 
angles to each other, the lines PM, PH are drawn parallel 
to the axes of y and x respectively, and the figure OMPH 
is thus a parallelogram. But m all that follows the 
Cartesian coordinates are taken to be rectangular , polar 
coordinates and other systems will he briefly referred to 
in the sequel 

3. If the coordinates (x, y) of a point are not given, 
but only a relation between them f (x, y) = 0, then we 
have a curve. For, if we consider a; as a real quantity 
varying continuously from — co to + co , then, for any given 
value of x y y has a value or values If these are all 
imaginary, there is not any real point; but if one or 
more of them be leal, we have a real point or points, 
which (as the assumed value of x vanes continuously) 
vanes or vary continuously therewith ; and the locus of 
all these real points is a curve. The equation complete' y 
defines the curve, to trace the curve directly from the 
equation, nothing else being known, we obtain as above a 
senes of points sufficiently near to each other, and draw 
the curve through them For instance, let this be clone 
m a simple case. Suppose y = 2x - 1 ; it is quite easy to 
obtain and lay clown a senes of points as near to each 
other as w r e please, anil the application of a ruler would 
show that these were in a line , that the curve is a lino 
depends upon something more than the equation itself, viz., 
the theorem that every equation of the form y — ax + b 
represents a line ; supposing tins known, it will be at once 
understood how the process of tracing the curvo may bo 
abbreviated ; we have x = 0, y = - 1, and x - y - 0 ; the 
curve is thus the line passing through these Uvo points 
But m the foregoing example the notion of a line is taken 
to be a known one, and such notion of a line does in fact 
precede the consideration of any equation of a curve what- 
ever, since the notion of the coordinates themselves rests 
upon that of a line. In other cases it may very well be 
that the equation is the definition of the curvo ; the points 
laid down, although (as finite m number) they do not 
actually determine the curve, dotormino it to any degree 
of accuracy ; and the equation thus enables us to construct 
the cum. 

A curve may be determined m another way ; viz., the 
coordinates x, y may bo given each of them as a function 
of the same variable parameter 6 ; x, y — f(6), <}>($) re- 
spectively. Here, giving to 9 any number of values in 
succession, these equations determine the values of x. y, 
that is, the positions of a scries of points on the curve. 
The ordinary form y-(f>(x), where y is given explicitly 
as a function of ir, is a particular case of each of tlio 
other two forms: we have f(x, y),~y - - 0 ; and 

x = 6,y = <f>(6). 

4. As remarked under Curve, it is a useful exer- 

cise to trace a considerable number of curves, first 
taking equations which are purely numerical, and then 
equations which contain literal constants (representing 
numbers) ; the equations most easily dealt with are 
those wherein one coordinate is given as an explicit 
function of the other, say < jb(cc) as above. A few 

examples are here given, with such explanations as seem 
proper. 
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(1 ) 2 /= 2a* — 1, as before , it is at once seen that tins is a line, 
and taking it to be so, any two points, for instance, (0, - 1) and 
(J, 0), determine the line. 

(2 ) y=® 2 The equation shows that x may be positive or 
negative, but that y is always positive, and has the same 
values for equal positive and 
negative values of ® . the curve 
passes through the origin, and 
tliiough the points (±1, 1) It 
is all eady known that the curve 
lies wholly above the axis of x 
To find its foim m the neigh- 
bourhood of the origin, give x a 
small value, ®= ±0 1 or ±0 01, 
then y is veiy much smaller, 

= 0 01 and 0 0001 m the two 
cases respectively ; this shows 


Fig 2. 


that the cuive touches the axis of x at the oiigm Moreover, x 
may be as laige as we please, but when it is laige, y is much larger , 
for instance, ®=10, y= 100 The curve is a paiabola (fig 2) 

(3 ) y=® ! Here® being positive y is positive, but x being nega- 
tive y is also negative the 
curve passes thiongh the origin, i/| 

and also tluough the points 
(1, 1) and ( - 1, - 1). Moreover, 
when x is small, =01 for 
example, then not only is 
y, = 0 001, veiy much smallei 
than x, but it is also veiy much 
smaller than y was for the last- 
mentioned cuive y=® 2 , that is, 
m the neighbourhood of the 
origin the present curve ap- 
proaches inoie closely the axis of 
x The axis of x is a tangent at 
the origin, but it is a tangent of 
a peculiar kind (a stationaiy or Pig 3 

inflexional tangent), cutting the 

cuive at the origin, which is an inflexion. The curve is the 
cubical parabola (fig 3). 

(4 ) y 2 = ®- 1 ®-3 x- 4 Here j/ = 0 for®—l, >=3, =4. When- 
evei ®-l® — 3®— 4 is positive, y has two equal and opposite 
values , but when x- 1 x - 3.® - 4, is negative, then y is lniagm- 
ai y In paiticulai, for ® less than 1, or between 3 and 4, y is imagin- 
ary, but for ® between 1 and 3, or greater than 4, y has two values 
It is clear that for ® m 
somewhere between 1 and 1 

3, y will attain a mu- 
mum, the values of x 
and y may be found ap- 
proximately by trial 
The curve will consist of o 
an oval and infinite 
branch, and it is easy to 
see that, as shown in 
fig 4, the curve where it 
cuts the axis of ® cuts 
it at right angles. It , 

may he fui ther lemarked ‘ 

that, as x increases from 4, the value of y will increase more and 
more rapidly ; for instance, ®=5, y 2 = 8, ®=10, y 2 = 378, &c., and 
it is easy to see that this implies that tlio curve lias on the infinite 
branch two inflexions as shown. 

(5 ) y 2 =®-c.®-& x-a, where (that is, a nearer to 

+ oo , c to - oo ). The curve has the same general form as in the 
last figure, the oval extending between the limits ®=c, the 
infinite branch commencing at the point x=a. 

(6 ) y 2 = (®-c) 2 (®-a). Suppose that in the last-mentioned 
curve, y 2 =®-c.®-& x-a, b 
giadually diminishes, and be- J/l 
conies ultimately = c. The in- 
finite branch (see fig 5) changes 
its form, but not in a very 
marked manner, anditietains 
the two inflexions The oval 
lies al way s between the valu es °i 
a-=c, x~b, and therefoie its 
] ength continually diminishes , 
it is easy to see that its breadth 
will also continually dimmish; 
ultimately it shrinks up into 
a mere point. The curve has 
thus a conjugate or isolated 
point, or acnode. For a direct 
verification observe that ®—<!, y— 0, so that (c, 0) is a point of 
the curve, hut if ® is either less than c, or between c and a, y 2 is 
negative, and y is imaginary. 



Fig. 5. 



Fig 7, 


(7) y 2 =(®-c) (® -a) s . If m the same curve b gradually in- 
creases and becomes ultimately =a, the oval and the infinite branch 
change each of them its form, the oval extending always between 
the values ®=c, ®= b, and thus 
continually appioachmg the m- 2/\ 
finite branch, which begins at 
®=a. The consideration of a 
few numencal examples, with 
careful chawing , would show 
that the oval and the infinite 
branch as they approach shaipen 
out each tow aids the other 
(the two inflexions on the in- 
finite branch coming always 
neaier to the point (a, 0) ), — so 
that finally, when b becomes 
=a, the curve has the foim 
shown m fig. 6, there being now a double point oi node (crunode) 
at A, and the inflexions on the infinite branch having disappeared. 

In the last four examples the cuive is one of the cubical curves 
called tbe divergent parabolas 4 is a meie numerical example 
of 5, and 6, 7, 8 aie in 
Newton’s language the V\ 

parabola cum ovali, 
punctata, and nodata 
lespectively "When 
a, l), c aie all equal, or 
the foim is y 2 = (® - c) 
we have a cuspidal form, 

Newton’s paiabola cus- 
pidctta, otherwise the 
semicubical parabola 

(8.) As an example of 
a curve given by an im- 
plicit equation, suppose 
the equation is 

» , +y s -3®y=0 ; 
this is a nodal cubic 
curve, the node at the 
origin, and the axes 
touching the two blanches respectively (lig 7) An easy mode of 
tracing it is to express ®, y each of them m temis of a variable e, 

a “* 5 y ~ 1 +T 5 " 1 1S “tractive to trace the curve 

dnectly from its equation. 

5. It may be remarked that the purely algebraica. x^o- 
cess, which is m fact that employed in finding a differen- 
tial coefficient ^ , if applied directly to the equation of 

the curve, determines the point consecutive to any given 
point of the curve, that is, the direction of the curve at 
such given point, or, what is the same thing, the direction 
of the tangent at that point. In fact, if a, ft are the 
coordinates of any point on a curve f(x, y) = 0 , then 
writing m the equation of the curve x=a + h, y — ft + Tc , 
and in the resulting equation /(a + 7i, ft + k)~Q (de- 
veloped in powers of h and 7c), omitting the term /(a, ft), 
which vanishes, and the terms containing the second and 
higher powers of h, 7c, we have a linear equation A h + B/c = 0, 
which determines the ratio of the increments h, 7c. Of 
course, in the analytical development of the theory, we 
translate this into the notation of the differential calculus ; 
but the question presents itself, and is thus seen to be 
solvable, as soon as it is attempted to trace a curve from its 
equation. 

Geometry is Descriptive, or Metrical. 

6 . A geometrical proposition is either descriptive or 
metrical ; m the former case it is altogether independent 
of the idea of magnitude (length, inclination, &c.) ; in the 
latter case it has reference to this idea. It is to he 
noticed that, although the method of coordinates seems to 
be by its inception essentially metrical, and we can 
hardly, except by metrical considerations, connect an 
equation with the curve which it represents (for in- 
stance, even assuming it to be known that an equation 

| kx + By + G = 0 represents a line, yet if it be asked what 

' line, the only form of answer is, that it is the line cutting 

< X. — 52 
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the axes at distances from the origin -C-rA, -C— B 
respectively), yet in dealing t>y this method mth descriptive 
propositions, we are, in fact, eminently free from all 
metrical considerations. 

7 . It is worth while to illustrate this by the instance of the 
well-known theorem 
of the radical centre 
of three circles. The 
theorem is that, given 
any three circles A, B, 

C (fig 8), the common 
chords aa, yy' 
of the three pairs of 
circles meet m a point. 

The geometrical 
proof is metrical 
throughout . — 

Take 0 the point of 
intersection of aa', 00', 
and. joining this with, y', 

suppose that 7' 0 does not . 

pass through 7 , hut that it meets the circles A, B m two distinct 
points 7l , 7„ lespeetively We have then the blown metrical pro- 
perty ot intersecting choids of a cucle , viz , m circle C where 
aa', 00' are chords meeting at a point 0, 

Oa Oa' = O0.O0', 

where, as well as 111 what immediate follows Oa, &c., denote, of 
course, lengths or distances. 

Snmlaily in circle A, 

00 0/3'=-0 7i .Oy, 
and 111 circle B, _ , 

Oa 0 d= 0y 2 Oy. 

Consequently Oy x 07''= 0y 2 Oy", that is, Oyq^Oyj, or the points 
y x and y 2 coincide , that is, they each coincide with y. 

We contrast tins with the analytical method : — 

Here it only requires to he known that an equation Aa + By + C = 0 
represents a line, and an equation x 2 +y' 2 +Ax+Bt/+0=0 re pi esenls 
a circle A, B, C have, m the two cases respectively, metrical signi- 
fications ; hut these we are not concerned with Using S to denote 
the function ^q-j/ 2 + As-t-By + O, the equation of a circle is S=0, 
where S stands for its value , more briefly, we say tlio equation is 
S, =b a ® + if + Aas + By + 0, — 0. L et the equation of any other circle 
be S', =a 2 +w 3 +A'oj+B'i/-l-C'“ 0, the equation S- S'=0 is a 
linear equation (S-S' is in fact - (A -A') aH-(B-B') y + O-C'), 
and it thus repiesents a line ; tins equation is satisfied by the co- 
ordinates of each of the points of inteiseetion of the two circles 
(for at each of these points S = 0 and S'=0, therefore also S-S'=0), 
hence the equation S-S' -0 is that of the line joining the two 
points of intersection of the two circles, or say it is the equation of 
the common chord of the two circles Considering then a third 
circle S", ==£C 3 +2/ 2 + A"ai+ B"i/-(-C"=0, the equations of the com- 
mon choids aie S - S' — 0, S — S" = 0, S' — S'' — 0 (each, of these a 
linear equation) ; at the intersection of the first and second of 
these lines S=S' and S=S", therefore also S'— S", or the equation 
of the third line is satisfied by the coordinates of the point in 
question ; that is, the three chords intersect m a point O, the co- 
ordinates of which are determined by the equations S =S' =S". 

It further appears that if the two circles S = 0, S — O' 
do not intersect in any real points, they must be regarded 
as intersecting in two imaginary points, such that the lino 
joining them is the real line represented by the equation 
g_ g' = 0 ; or that two circles, whether their intersections 
he real or imaginary, have always a real common chord 
(or radical axis), and that for any three circles the com- 
mon chords intersect m a point (of course real) which is 
the radical centre. And by this very theorem, given two 
circles with imaginary intersections, we can, by drawing 
circles which meet each, of them in real points, construct 
the radical axis of the first-mentioned two circles. 

8. The principle employed in showing that the equation 
of the common chord of two circles is 8 - S' = 0 is one of 
very extensive application, and some more illustrations of 
it may be given. 

Suppose S = 0, S'=0 are lines (that is, let S, 8' now denote 
linear functions Acc+By+C, A'a + B'y+C'), then S— jfcS'*0 (Tfc an 
arbitrary constant) is the equation, of any line passing through the 
point of intersection of the two given lines. Such a fine may he 


made to pass through any given point, say the point (x 0 , y 0 ) , ic . 
if So, S'o are what S, S' respectively become on wilting foi (x, y) the 
values (ajfl, y 0 ) then the value of k is fc = S 0 -S' 0 The equation m 
fact is SS' 0 ~S 0 S'=0 ; and starting fiomtlns equation we at once 
verify it a postenon , the equation is a linear equation satisfied by 
the values of (*, y) which make S = 0, S'=0 , and satisfied also by 
the values (sc 0 , y a ), and it is thus the equation of the line in 

^ If, as before, S=0, S' = 0 lepiesent circles, then {k being aibi- 
traiy) S-& S'=0 is the equation of any cucle passing through the 
two points of inteiseetion of the two cncles , and to make this pass 
tlnough a given point (® 0 , y 0 ) we have agani 7ff=S 0 -4-S' 0 In the 
particular case fc=l, the circle becomes the common choid (more 
accurately, it becomes the common chord together with the lme 
infini ty, hut this is a question which is not hers gone into) 

It S denote the general quadne function, 

S - cor + %hxy + hf + 2/y + 2gx 4- c, = {a, b, c,f, g, h)fay, l) 2 , 
then the equation S=0 lepiesents a conic ; assuming this, then, if 
S'=0 lepresents another conie, the equation S-7rS'=0 lepresents 
any come through the four points of inteiseetion ot the two conics 
Returning to the equation Ax + By + C — 0 of a line, if this pass 
through two given points fa, y{], fa, y 3 ), then we must have 
A£c 1 +B!/ 1 + C=0, A«j+B?/ 2 +C’=0, equations which determine the 
ratios A ' B 0, and it thus appeals that the equation of the lme 
through the two given points is 

- y 2 ) - v( x \ - * 2 ) *ii2/i - 0 , 

or what is the same thing — 

' «, V, 1 I =0; 

a-j,2/2>l I 

9. The object still being to illustrate the mode of 
working with coordinates, we consider the theorem of 
the polar of a point m regard to a circle. Given a circle and 
a point 0 (fig 9), wo draw 
through O any two lines 
meeting tlic circle 111 the 
points A, A' and B, IV re- 
spectively, and then taking Q^. 

Q as the intersection of 2 

the lines AB' and A'B, 
the theorem is that tlio 
locus of the point Q is a 
right line depending only 



Fig. 9 


upon 0 and the circle, but independent of the particular 
lines OAA' and OBB'. 

Taking 0 as tlio ongin, and for the axes any two lines through 0 
at right angles to each other, the equation of tlio circle will bo 
* a +2/ a -t-2Aa3 + 2B2/ + C = Q , 

and if the equation of the line OAA' is taken to ho 1/ »?)«’, then 
the points A, A' arc found aa the intersections of the straight lme 
with the circle ; or to determine x we have 

z*(l + w n -) + 2x(A + Bm) + 0 - 0 . 

If far, Vi) are tlio coordinates of A, and fa, j/ a ) of A', then tlio 
loots of this equation are x 1} a a , whence easily 

JL-f- JL — - g A+B>n 

aq £B a 0 

And similarly, if the equation of the line OBB' is taken to ho 
y-W a, and the coordinates of B, B' to bo fa, Vs) and fa, y 4 ) 
respectively, then 


■ - 2 


A + Bm! 

O' * 


We have then 

ttfa - Vi) - yfa - a’ 4 ) + x x y 4 - 0*42/1 - 0 1 
- ya) “ y( x 2 ~ ~ “ 0 > 

as the equations of the lines AB' and A'B respectively ; for the first 
of these equations, being satisfied if we write therein fa, Vj) or 
fa, y.) for (a, y ), is the equation of the line AB', and similarly the 
second equation is that of the lino A'B. Reducing by means of 
tlio relations y x - m aq «* 0, y & ~ — 0, y$~ ni'x 3 — 0, y, t ~ mfa - 0 , 

the two equations become 

ximxx - mfa) - yfa ~ x x ) + {wl - ** 0 , 

x{mx 3 - m,fa) - yfa - £C S ) + (m 1 - 

and if we divide the first of these equations by and the second 

by m a m S) and then add, we obtain 

+2m r -j&rnmQ, 
or, what is the Bamo thing, 
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(1 + 1 ) {y _ m ' x) _ (T + 1 ) (2/ _ ^ +2m ._ 2m = 0j 

which by what precedes is the equation of a hne thiough the point 

Q. Substituting herein for T + — + — tlieir foregoing values, 

*^*1 

the equation becomes 

- (A + B m)(y - m’x) + (A + B m')(y - mx) 0 , 

that is, 

(to - m')(Ax + By + C) = 0 ; 

or finally it is Ace -f- By + C = 0, showing that the point Q lies m a 
line the position of which is independent of the particular lines 
OAA', OBB' used m the constiuction It is proper to notice that 
there is no correspondence to each other of the points A, A' and 
B, B', the grouping might as well have been A, A' and B',B , and 
it thence appeals that the line Aa; 4- By +0=0 just obtained is m 
fact the line joining the point Q with the point B which is the 
lntei&ecnion of AB and A'B' 

10. The equation Lx + By + C = 0 of a lme contains in 
appearance 3, hut really only 2 constants (for one of the 
constants can he divided out), and a line depends accord- 
ingly upon 2 parameters, or can he made to satisfy 2 condi- 
tions. Similarly, the equation (a, b, c, /, g, lifyc, y, 1) 2 =0 
of a conic contains really 5 constants, and the equation 
( : ')( x i Vi l) s — 0 of a cubic contams really 9 constants. It 
thus appears that a cubic can he made to pass through 9 
given points, and that the cubic so passing through 9 
given points is completely determined. There is, how- 
ever, a remarkable exception. Considering two given 
cubic curves S = 0, S' = 0, these intersect m 9 points, and 
through these 9 points we havo the whole series of cubics 
S - 7cS' = 0, where h is an arbitrary constant : k may be 
determined so that the cubic shall pass through a given 
tenth point (k = S 0 +- S' 0 , if the coordinates are (a* 0 , y 0 ), 
and S 0 , S o denote the corresponding values of S, S'). 
The resulting curve SS' o -S'S 0 = 0 may be regarded as 
the cubic determined by the conditions of passing through 
8 of the 9 points and through the given point (x Q , y Q ); 
and from the equation it thence appears that the curve 
passes through the remaining one of the 9 points. In 
other words, wo thus have the theorem, any cubic curve 
which passes through 8 of the 9 intersections of two given 
cubic curves passes through the 9th intersection 

The applications of this theorem are very numerous, 
for instance, we derive from it Pascal’s theorem of the 
inscribed hexagon. Consider a hexagon inscribed in a 
conic. The three alternato sides constitute a cubic, and 
the other three alternate sides another cubic. The cubics 
intersect in 9 points, being tho 6 vertices of the hexagon, 
and the 3 Pascalian points, or intersections of the pairs of 
opposite sides of the hexagon. Drawing a line through 
two of the Pascalian points, the conic and this line con- 
stitute a cubic passing through 8 of the 9 points of inter- 
section, and it therefore passes through the remaining 
point of intersection — that is, the third Pascalian point ; 
and since obviously this does not lie on the conic, it must 
lie on the line — that is, we have the theorem that the 
three Pascalian points (or points of intersection of the 
pairs of opposite sides) he on a line. 

Metrical Theory. 

1 1 . The foundation of the metrical theory consists in tho 
simple theorem that if a finite line PQ (fig. 10) be projected 
upon any other line OO' by lines perpendicular to OO', 
then the length of the projection P'Q' is equal to the 
length of PQ into the cosmo of its inclination to P'Q'; 
or, what is the same thing, that the perpendicular dis- 
tance P'Q' of any two parallel lines is equal to the inclined 
distance PQ into the cosine of the inclination. It at once 
follows that the algebraical snm of the projections of the 
sides of a closed polygon upon any line is = 0; or, re- 
versing the signs of certain sides, and considering the 


polygon as consisting of two broken lines, each extend- 
ing from the same initial to 
the same terminal point, the 
sum of the projections of 
the lines of the first set upon 
any line is equal to the sum 
of the projections of the lines 
of the second set. Observe 
that if any line he perpen- 
dicular to the line on which 
the projection is made, then 
its projection is = 0. 

Thus, if we have a right- 
angled triangle PQB (fig 11), Fl S- 10* 

where QB, BP, QP are =4, y, p respectively, and whereof the tase- 


JP 



Fig. 11 


angle is=a, then pxojectmg successively on the three sides, we 
have 

£=p cos a, tj—p sma, p=£ cosa+rj sma, 
and we thence obtain 

p 2 =£ 2 +7j 2 ; cos a a+&m s a~l. 

And again, by projecting on a lme Q®, , inclined at tlie angle a' 
to QB, we have 

p cos (a -«') = £ cos a' + t? sin a', 
and by substituting for £, tj their foregoing values, 
cos (a- a')=eos a cos a' + sm a sm a'. 

It is to bo remarked that, assuming only the theory of 
similar triangles, we havo herein a proof of Euclid, Book 
I , Prop 47 , m fact, the same as is given Boole VI., 
Prop. 31, and also a proof of the trigonometrical formula 
for cos (a - a'). The formulae for cos (a + a') and sin (a ± a') 
could he obtained in the same manner. 

Draw PT at right angles to Qj3 1s and suppose QT, TP = £ x , m re- 
spectively, so that we have now the quadrilateral QBPTQ, or, what 
is the same thing, the two bioken lines QBP and QTP, each extend- 
ing from Q to P. Piojectmg on tlie four sides successively, we 
have 

£ =» £ x cos a' - rix sin 
t] = £ : sin a' + 1] 1 cos o', 

£!«= £ cos a' + v sm ft', 

7)i=* — £ sm o' + 77 cos «', 

wheie the third equation is that previously written 
p cos (a- o') = £ cos ct+u sm« 

Equations of Right Line and Circle. — Transformation 
of Coordinates. 

12. The required formulae are really contained m the 
foregoing results. Eor, in fig. 11, supposing that the 
axis of x is parallel to QE, and taking a, b for the co- 
ordinates of Q, and (x, y) for those of P, then we have 
£, y—x- a, y -b respectively ; and therefore 
x—a^p cosa, y-l=psma, 
p* ~(x-a)* + (v-W- 

Writing tho first two of these in the form 

!=*_£=$(_,), 

COS a sm a rn 

we may regard Q as a fixed point, hut P as a point moving in the 
direction Q to P, so that a remains constant, and then, omitting 
the equation ( = p), we have a relation between the coordinates 
x, y of the point P thus moving in a right hne, — that is, we have 
the equation of the lme through the. given, point (<$, b) at a given 
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inclination, a to the axis of x And, moreover, if, using this equa- 
tion. ( = p), we write x =a+p cos a, y=b+p sin a, then we have 
expressions for the coordinates x, y of a point of this Ime, m terms 
of the variable parameter p. 

Again, take the point T to he fixed, hut consider the point T as 
moving m the line TP at right angles to QT If instead of & we 
take p foi the distance QT, then the equation & = £ cos a +n sin a 
will he 

{x-a) cos«' + (y-h)6ina=jl, 


that is, tins will be the equation of a line such that its perpendi- 
cular distance fiom the point [a, b) is=j>, and that the inclination 
of this distance to the axis of x is = os' 


From either form it appears that the equation of line 
is, in fact, a linear equation of the form A£H-By+C = 0. 
It is important to notice that, starting from this equation, 
•vve can determine conversely the a hut not the {a, V) of 
the form of equation which contains these quantities, 
and in like manner the a hut not the (a, b) or p of the 
other form of equation. The reason is obvious. In. each 
case (a, b) denote the coordinates of a point, fixed in- 
deed, hut which is in the first form any point of the line, 
and m the second form any point whatever Thus, in the 
second form the point from winch the perpendicular is 
let fall may be the origin. Here (a, l) — (0, 0), and the 
equation is x cos a + y sin a -p — 0. Comparing this 
with Ax + By + C = 0, we have the values of cos a, 
sin a!, and p. 

13. The equation 

p 2 ={x-af+{y-bf 

is an expression for the squared distance of the two points 
(a, b) and (x, y). Taking as before the point Q, coordi- 
nates ( a , l), as a fixed point, and writing c m the place of 
p, the equation 

(x-a) 2 + (y-b) 2 = e 2 

expresses that the point (x, y) is always at a given distance 
o from the given point (a, 6) ; viz., this is the equation 
of a circle, having (a, b) for the coordinates of its centre, 
ancl a for its radius. 

The equation is of the form 

x 2 + y 2 + 2 A# + 2By + C = 0, 

and here, the number of constants being the same, we 
can identify the two equations ; we find a = — A, b— — B, 
c 2 = A 2 + B 9 - C, or the last equation is that of a circle 
having -A, -B for the coordinates of its centre, and 
JA? + B 2 - C for its radius. 

14. Drawing (fig, 11) Qy x at right angles at Qaq , and 
taking Qaq, Qzq as a new set of rectangular axes, if instead 
of rj l we write aq, y l5 we have aq, y x as the new coordi- 
nates of the point J? ; and writing also a m place of a' (a 
now denoting the inclination of the axes Qaq and 0a;), we 
have the formulae for transformation between two sets of 
rectangular axes. These are 

x - a — x t coa a~y 1 sin a , 
y-b » aq sin a+y x cos a, 
and 

a?! = {x-a) cos a + {y-b) sm a, 

Vi - -{x-a) sin a+(y-b) cos a, 
each set being obviously at once deducible from the other 
one. In these formulas (a, l) are the ^-coordinates of 
the new origin Q p and a is the inclination of Qaq to Ox. 
It is to be noticed that Qx lf Qy x axe so placed that, by 
moving 0 to Q, and then turning the axes Oaq, Oy x round 
Q (through an angle a measured m the sense Ox to Oy), 
the original axes 0*, Oy will come to coincide with 
Qaq, Qy 1 respectively. This could not have been done if 
Qy 1 had been drawn (at right angles always to Qaq) in 
the reverse direction, we should then have had in the 
formulae ~y 1 instead of y v The new formula which 
would be thus obtained are of an essentially distinct 
form : the analytical test is that in the formula as written 


down we can, hy giving to a a proper value (m fact 
a = 0), make the {x-a) and {y-b) equal to aq and y l 
respectively, in the other system we could only make 
them equal to aq, — y v or — aq, ^respectively. But for 
the very reason that the second system can be so easily 
derived from the first, it is proper to attend exclusively to 
the first system, — that is, always to take the new axes so 
that the two sets admit of being brought into coincidence. 

In the foregoing system of two pairs of equations, the 
first pair give the original coordinates x, y m terms of the 
new coordinates aq, y 1 ‘, the second pair the new co- 
ordinates aq, y x m terms of the original coordinates x, y 
The formulae involve {a, b), the original coordinates of 
the new origin ; it would he easy instead of these to intro- 
duce (a v Zq), the new coordinates of the origin. Writing 
{a, &) = ( 0, 0), we have, of course, the formulae for^ trans- 
formation between two sets of rectangular axes having the 
same origin , and it is as well to write the formula! m this 
more simple form; the subsequent transformation to a 
new origin, but with axes parallel to the original axes, can 
then be effected without any difficulty. 

15. All questions m regard to the line may bo solved 
by means of one or other of the foregoing forms — 
Ax+By+Q*=Q , 
y*= Ax+B , 
x-a _ y-b > 


os<* sin. a 

{x-a) cos a' + {y-b) sin a! -p=0 ; 


or it may be by a comparison of these different forms ■ 
thus, using the first form, lb has been already shown that 
the equation of the line through two given points (aq, y x ), 
(x 2 , y 2 ) is 

*‘(2/i " ft) - V{*i ~ x s) + x iV * " “Wi = °> 


or, as this may be written, 


y-y 

x 2~ x l 

A particular case is the equation 


representing the line through the points {a, 0) and (0, b), or, 
what is the same thing, the line meeting the axes of x and y 
at the distances from the origin a and b respectively. It 

A 

may be noticed that, in the form Ax + By + C- °> - v 

denotes the tangent of the in clination to the a xis of x, or 
we may say that B — iJ-A 1 4* IB and — A -r ^/A 2 -}- IB denote 
respectively the cosine and the sme of the inclination to 
the axis of a; A better form is this : A -r JA* + JB 3 ' and 
B— JJF+SP denote respectively the cosine and the sine 
of inclination to the axis of x of the perpendicular upon 
the line. So of course, m regard to the form y = Ax -I- B, 
A is here the tangent of the inclination to the axis of x ; 
1 ~ JA 2 + 1 and A- JAf+i aro the cosine and sine of 
this inclination, &e, It thus appears that the condition 
in order that the lines Ax + By + C = OandA'a? + B f y - C' = 0 
may meet at right angles is AA! + BE' = 0 ; so when the 
equations aro y**Ax+ B, y=A'x + B', the condition is 
AA 7 4-1=0, or say the value of A' is = ~ 1 -r A. 

The perpendicular distance of the poin t (a, b) f rom the 
line A® 4- By 4- C = 0 is (Ao-t-Bft + C) 4- JA? + IB. In all 
the formula involving JA? or JA? + 1, the radical 
should be written with the sign * , which is essentially 
indeterminate ; the like indetermmateness of sign presents 
itself in the expression for the distance of two points 
p= ± J(x = a) 2 + (y - h)* i if, as before, tbe points are 
Q, P, and the indefinite line through these is z'QJPz, then 
it is the same thing whether we measure off from Q along 
this line, considered as drawn from %' towards z, a positive 
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distance 7r, or along the line considered as drawn reversely i 
from z towards z', the equal negative distance — h, and the | 
expression for the distance p is thus properly of the form 
± L It is interesting to compare expressions which do 
not involve a radical . thus, iu seeking for the expression 
for the perpendicular distance of the point (a, b) from a 
given line, let the equation of the given line he taken 
111 the form, x cos a + y sm a —p = 0 (p being the perpen- 
dicular distance from the origin, a its inclination to the 
axis of x ) : the equation of the line may also he written 
(x - a) cos a + (y-b) sm a -p x = 0, and we have thence 
Pi = P ~ a cos a ~ b sin a, the required expression for the 
distance p l ■ it is here assumed that p x is drawn from 
(a, V) m the same sense as p is drawn from the ongin, 
and the indeterminateness of sign is thus removed. 

16. As an instance of the mode of using the formulse, 
take the problem of finding the locus of a point such that 
its distance from a given point is in a given ratio to its 
distance from a given line. 

We take (a, b) as the coordinates of the given point, 
and it is convenient to take ( x , y) as the coordinates of 
the variable point, the locus of which is required : it thus 
becomes necessary to use other letters, siy (X, Y), for 
current coordinates 111 the equation of the given line. 
Suppose this is a line such that its perpendicular distance 
from the origin is -p, and that the inclination of p to the 
axis of x is — a ; the equation is X cos a + Ysma-p = 0. 
In the result obtained m § 15, writing (x, y) in place of 
(a, &), it appears that the perpendicular distance of this 
line from the point (x, y) is 

— - x cos a - y sm a , 
hence the equation of the locus is 

(a: - «) 2 + {y - b) z =e (p - x cos a - y sm a), 

or say 

(a)— a)" + 0j- bY - e 2 (x cos o +y sin a -jp) 2 = 0, 
an equation of the second order. 

The Conics (Parabola, Ellipse, Hyperbola ). 


V 


17 The conics or, as they were called, conic sections 
were originally defined as the sections of a right circular 
cone ; hut Apollonius substituted a definition, which is in 
fact that of the last example : the curve is the locus of a 
point such that its distance from a given point (called the 
focus) is in a given ratio 
to its distance from a given 
line (called the directrix) ; 
taking the ratio as e ■ 1, 
then e is called the eccen- 
tricity. 

Take I’D for the perpendicular 
from the focus F upon the di- 
rectux, and the given ratio being 
that of e 1 (e >, =, or <( 1, 
hut positive), and let the distance 
FD bo divided at 0 m the given 
latio, say we have OD<=m, F 

0 F = cm, "where m is positive ; — ° 

then the origin may be taken at 0, the axis Ox being in the direc- 
tion OF (that is from 0 to F), and the axis 0 y at r ight angles to it. 
The distance of the point (x, y) from F is = V(® — emy + y i , its 
distance from the duectrix is =u3+m; the equation therefore is 
(x - em) 3 + y s = 6 2 (a? + to) 2 , 
or, what is the same thing, it is 

(1 - e 3 )x 3 - 2 me (l+e)x+y 2 =0. 

If e 2 = l, or, since a is taken to be positive, if 6=1, this is 
y 3 - 4vix—0, 

which is the parabola. 

If « s not = 1, then the equation may be written 

*)( X - . 

V 1-e/ l-e 


( 1 - 


Supposmg e positive and < 1, then, writing to 


_oO-«) he 
e 


equation becomes 

(1 - e 3 )(x - a) 3 + y 3 = a 2 (l - e 2 ), 

that is, 

jx-a) 3 y 3 

a\l~e 3 ) ’ 


oi, changing the origin and wilting & 3 = a s ( 1 - e 3 ), this is 


which is the ellipse 

And similarly if e be positive and > 1, then writing w 

the equation becomes 

(1 - c 3 )(x + a ) 2 + y 3 = a 3 (l - c 3 ), 

that is, 

(x+a) 3 y 3 


_ 0 ( 6 - 1 ) 


« 2 (1 - 6 J ) 


= 1 , 


or changing the origin and writing 6 2 =o 2 (c 2 - 1), this is 

« 3 _ 2/ a =1 
a 3 ’ 

which is the hyperbola 

18. The general equation oas 8 + 2 hxy + hif- + 2fy ■+ 2gx + c 
= 0, or as it is written (a, b, c, f, g, h)(x, y, l) 2 = 0, may 
he such that the quadric function breaks up into factors, 
= (ax+fiy+ y )(a'x + f3'y +• y ) ; and m this case the equation 
represents a pair of lines, or (it may he) two coincident lines. 
When it does not so break up, the function can he put 
m the form A{ (x - a')' 2 + (y- b ') 2 - e\x cos a + y sin a - jp) 2 }, 
or, equating the two expressions there will he six equa- 
tions for the determination of A, a', V, e, p, a •, and by 
what precedes, if a', b', e, p, a are real, the curve is either 
a parabola, ellipse, or hyperbola The original coefficients 
(a, b, c, f, g, h) may he such as not to give any system of 
real values for a' b', e, p, a , but when this is so the equa- 
tion (a, b, c, f, g, 1i)(x, y, l) 2 = 0 does not represent a real 
curve 1 j the imaginary curve which it represents is, how- 
ever, regarded as a conic. Disregarding the special cases 
of the pair of lines and the twice repeated line, it thus 
appears that the only real curves represented by the 
general equation (a, b, c,f, g, h)(x, y, 1) 2 = 0 are the para- 
bola, the ellipse, and the hyperbola. The circle is con- 
sidered as a particular case of the ellipse. 

The same result is obtained by transforming the equation 
(a, b, c, f, g, h)(x, y, l) 2 = 0 to new axes. If in the first place 
the origin he unaltered, then the directions of the new (rect- 
angular) axes Ojq, 0 y x can be found so that 7q (the co- 
efficient of the term oqiq) shall he = 0 ; when this is 
done, then either one of the coefficients of aq 2 , y 1 2 is = 0, 
and the curve is then a parabola, or neither of these 
coefficients is = 0, and the curve is then an ellipse or 
hyperbola, according as the two coefficients are of the 
same sign or of opposite signs 

19. The curves can be at once traced from their equa- 
tions : — 

y 2 = imx, for the parabola (fig. 13), 

^2 + p- =1, for the ellipse (fig. 14), 

~ =1, for the hyperbola (fig. 15) ; 

and it will he noticed how the form of the last equation 
puts in evidence the two asymptotes ~ = ±~- of the 
hyperbola. Deferred to the asymptotes (as a set of 


1 It is proper to lemavk that, when (a, b, a, f, g, h) {x, y, 1) 2 =0 
does represent a real curve, there are m fact four systems of values of 
a', V, e, p, a, two real, the other two imaginary , we have thus two 
real equations and two imaginary equations, each of them of the form 
(x- a') 2 + (y-6') 2 =e 2 (cos a + y cos /3 -pf, representing each of them 
one and the same real curve. This is consistent with the assertion 
of the text that the real curve is in every case represented by a real 
equation of this form. 
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oblique axes) tlie equation of the hyperbola takes the 
form xy = c‘, and in particular, if in this equation the 



Pig. 15 


axes are at right angles, then the equation represents 
the rectangular hyperbola referred to its asymptotes as 
axes. 

Tangent , Normal, Circle and Radius of Curvature, <£*& 

20. There is great convenience in using the language and 
notation of the infinitesimal analysis; thus wo consider 
on a curve a point with coordinates (r, y), and a consecu- 
tive point the coordinates of which are (x 4 - dx, y + dy), 
or again a second consecutive point with coordinates 
(jj + dx+^efix, y + dy + Idrij), &c.; and in the final results 
the ratios of the infinitesimals must be replaced by differ- 
ential coefficients in the proper manner , thus, if x, y are 
considered as given functions of a parameter 0, then dx, dy 

have in fact the values ~^d0 ,^d0 , and (only the ratio 
being really material) they may m the result ho replaced 
by c ~. This includes the case where the equation 

of the curve is given m the form ?/ = <ji(x) ; 6 is here = x, 
and the increments dx, dy are m the result to he replaced 

by 1, ~ . So also with the infinitesimals of the higher 
orders d\ &c. 

21. The tangent at the point (x, y) is the line through 
this point and the consecutive point (x + dx, y + dy) ; hence, 
taking y as current coordinates, the equation is 

’ £r£ = irX 

dx dy * 

an equation which is satisfied on writing therein £, p = (x, y) 
or = (x + dx, y + dy). The equation may bo written 


dy 




~ being now the differential coefficient of y in regard to 


x ; and this form is applicable whether y is given directly 
as a function of x, or in whatever way y is in effect given 
as a function of x : if as before x, y are given each of them as 

a function of 6, then the value of y- is ~ which 
dx do dd * 

is the result obtained from the original form on writing 
therein ", fox dx, irrespectively, 


So again, when the curve is given by an equation u— 0 
between the coordinates (x, y), then ^ is obtained from 

the equation'^ + — ~ - 0. But here it is more elegant, 
using the original form, to eliminate dx, dy by the formula 
~ dx + dy -j we thus obtain the equation of the tangent 
in the form 

+f (,-»>- o 

r t 2 

For example, in the case of the ellipse ^ y + “ = 1, the 

equation is ^ (£ - x) + gj- (y - y) — 0 ; or reducing by 

means of the equation of the curve the equation of the 
tangent is 



The normal is a line through the point at right angles 
to the tangent ; the equation therefore is 
(S-£c)cfc+(?j-2/)cfy=0 , 

where dx, dy are to he replaced by their proportional 
values as before. 

22. The circle of curvature is the circle through the 
point and two consecutive points of the curve. Taking the 
equation to be 

(|-«) 2 +(i7-0) s “7 B , 
the values of a, ft are given by 

g ct _ dn(clo*+df ) _ -chj<lr~-\-d )i") 

dxd-y - ihjidx ‘ ^ ** <hd~y - dyd-x 5 
and wo then have 


<y 2 , = (si - a) s -I- (y - /3) s , 


, (rf'rft+dy 3 ) 3 
1 (dx d‘ l y - dy d-xj- 


In the ease where y is given directly as a function of x, 
then, writing for shortness jp = , g~ , this ns 


y 2 — , or, as the equation is usually written, 

y = , the radius of curvature, considered to bo 

positive or negative according as the curve is concave or 
convex to the axis of x. 

It may he added that tbo centre of curvature is tlui 
intersection of the normal by the consecutive normal. 

Tho locus of the centre of curvature is the evoluto. If 
from tlio expressions of a, (3 regarded as functions of x wo 
oliminaio x, wo have thus an equation between (a, (3), 
which is the equation of the evoluto. 


Tolar Coordinates . 

23. The position of a point may bo determined by 
means of its distance from a fixed point and the inclina- 
tion of this distance to a fixed line through the fixed point. 
Say wo have r tho distance from the origin, and 0 the 
inclination of r to the axis of x; r and $ axe then the 
polar coordinates of the point, r the radius vector, and 0 
tho inclination. These are immediately connected with 
the Cartesian, coordinates x, y by tho formulae x**r cos 0, 
y - r sin 0 ; and the transition from eithor sot of coordi- 
nates to the other can thus be made without difficulty. 
But the use of polar coordinates is very convenient, as 
well in reference to certain classes of questions relating 
to curves of any kind — for instance, in the dynamics of 
central forces — as in relation to curves having in regard 
to the origin the symmetry of the regular polygon (curves 
such as that represented by the oquation r~cos mb), and 
also in regard to the class of curves called spirals, where 
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the radius vector r is given as an algebraical or exponential 
function of the inclination 6. 

Tnlinear Coordinates 

24 Consider a fixed triangle ABC, and (regarding the 
sides as indefinite lines) suppose for a moment that p, q, r 
denote the distances of a point P from the sides EC, CA, 
AB respectively, — these distances being measured either 
perpendicularly to the several sides, or each of them m a 
given direction. To fix the ideas each distance may he 
considered as positive for a point inside the triangle, 
and the sign is thus fixed for any point -whatever. There 
is then an identical relation between p, q, r . if a, b, c are 
the lengths of the sides, and the distances are measured 
perpendicularly thereto, the relation is ap + bq + cr — twice 
thfyarea of triangle But talcing x, y, z proportional to p, q, r, 
or if we please proportional to given multiples of p, q, r, 
then only the ratios of x, y, z are determined ; their abso- 
lute values remain arbitrary. But the ratios of p, q, r, 
and consequently also the ratios of x, y, z determine, and 
that uniquely, the point, and it being understood that 
only the ratios are attended to, we say that (x, y, z) are 
the coordinates of the point. The equation of a line has 
thus the form ax + by + c;: = 0 , and generally that of a curve 
of the wtli order is a homogeneous equation of this order 
between the coordinates, ( * y, s) M = 0 The advantage 
over Cartesian coordinates is in the greater symmetry of 
the analytical forms, and in the more convenient treat- 
ment of the lino infinity and of points at infinity. The 
method includes that of Cartesian coordinates, the homo- 
geneous equation in x, y, z is in fact an equation m ~ , 

which two quantities may be regarded as denoting Car- 
tesian coordinates ; or, what is the same thing, we may m 
the equation write z = 1. It may be added that if the tri- 
lmear coordinates (x, y, z) are regarded as the Cartesian 
coordinates of a point of space, then the equation is that 
of a cone having the origin for its vertex ; and conversely 
that such equation of a cone may be regarded as the 
equation in trilmear coordinates of a plane curve 

General Point-Coordinates. — Line-Coordinates. 

25. All the coordinates considered thus far are point- 

coordinates. More generally, any two quantities (or the 
ratios of three quantities) serving to determine the position 
of a point in the plane may be regarded as the coordinates 
of the point ; or, if instead of a single point they determine 
a system of two or more points, then as the coordinates of 
the system of points. But, as noticed under Curve, there 
are also line-coordinates serving to determine the position 
of a lino ; the ordinary case is when the line is determined 
by means of the ratios of three quantities £, y, £ (corre- 
lative to the trilinear coordinates x, y, z). A linear equa- 
tion a£ -[- 617 + = 0 represents then the system of lines 

such that the coordinates of each of them satisfy this 
relation, in fact, all the lines which pass through a given 
point ; and it is thus regarded as the line-equation of this 
point; and generally a homogeneous equation ( * $£,y,£) n = 0 
represents the curve which is the envelope of all the lines 
the coordinates of which satisfy this equation, and it is 
thus regarded as the line-equation of this curve. 

II. Solid Analytical Geometry (§§26-40). 

26. "We are here concerned with points in space, — the 
position of a point being determined by its three coordi 
nates x, y, z. We consider three coordinate planes, at 
right angles to each other, dividing the whole of space 
into eight portions called octants, the coordinates of a 
point being the perpendicular distances of the point from 


the three planes respectively, each distance being considered 

as positive or negative according as it lies on the one 

or the other side s 

of the plane. Thus 

the coordinates in 

the eight octants 

have respectively 

the signs 

p 

* . j / , <- ! 



The positive parts of the axes are usually drawn as 111 
fig. 16, which represents a point P, the coordinates of 
which have the positive values OM, MU, UP. 

27. It may he remarked, as regards the delineation of 
such solid figures, that if we have m space three lines at 
right angles to each other, say Oa, 06, Oc, of equal lengths, 
then it is possible to project these by parallel lines upon 
a plane in such wise that the projections Oa', 06', Oc' 
shall be at given inclinations to each other, and that 
these lengths shall he to each other in given ratios : in 
particular the two lines Oa', Oc' may he at right angles to 
each other, and their lengths equal, the direction of Ob', 
and its proportion to the two equal lengths Oa', Oc' being 
arbitrary. It thus appears that we may as m the figure 
draw Ox, 0 z at right angles to each other, and 0 y m an 
arbitrary direction; and moreover represent the coordi- 
nates x, z on equal scales, and the remaining coordinate y 
on an arbitrary scale (which may ho that of the other two 
coordinates x, z, but is in practice usually smaller) The 
advantage, of course, is that a figure in one of the co- 
ordinate planes xz is represented in its proper form with- 
out distortion ; hut it may he m some cases preferable to 
employ the isometncal projection, wherein the three axes are 
represented by lines inclined 
to each other at angles of 
120 °, and the scales for the 
coordinates are equal (fig. 17). 

For the delineation of a sur- 
face of a tolerably simple form, 
it is frequently sufficient to 
draw (according to the fore- 
going projection) the sections 
by the coordinate planes; and 
in particular when the surface 
is symmetrical in regard to 
the coordinate planes, it is 
sufficient to draw the quarter- 
sections belonging to a single octant of the surface ; thus 
fig. 18 is a convenient representation of an octant of 
the wave surface. Or a surface may he delineated hy 
means of a series of parallel sections, or (taking these to be 
the sections hy a series of horizontal planes) say hy a 
series of contour lines. Of course, other sections may 
he drawn or indicated, if necessary. For the delineation 
of a curve, a convenient method is to represent, as above, 
a series of the points P thereof, each point P ibeing 
accompanied by the ordinates PU, which serves to refer 
the point to the plane of xy ; this is in effect a representa- 
tion of each point P of the curve, by means of two points 
P, U such that the line PU has a fixed direction. Both 
as regards curves and surfaces, the employment of stereo- 
graphic representations is very interesting. 


P 
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28. In plane geometry, reckoning the line as a curve 
of the first order, we have only the point and the curve. 
In solid geometry, reckoning a line as a curve of the first 
order, and the plane as a surface of the first order, we 



have the point, the curve, and the surface ; but tne in- 
crease of complexity is far greater that would hence at 
first sight appear. In plane geometry a curve is considered 
in connexion with lines (its tangents) , hut m solid 
geometry the curve is considered m connexion with lines 
and planes (its tangents and osculating planes), and the 
surface also m connexion with lines and planes (its tan 
gent lines and tangent planes) ; there are surfaces arising 
out of the line — cones, skew surfaces, developables, doubly 
and triply infinite systems of lines, and whole classes of 
theories which have nothing analogous to them in plane 
geometry : it is thus a very small part indeed of the sub- 
ject which can be even referred to m the present article. 

In the case of a surface we have between the coordi- 
nates (x, y, z) a single, or say a onefold relation, which 
can he represented by a single relation f(x, y, z) = 0 , or 
we may consider the coordinates expressed each of them 
as a given function of two variable parameters p, q ; the 
form 2 -fix, y) is a particular case of each of these modes of 
representation; in other words, we have m the first mods 
/ ( x > Vi 2 ) = z - fix, y), and in the second mode x—p, y — q 
for the expression of two of the coordinates in terms of 
the parameters. 

In the case of a curve we have between the coordinates 
(x, y, z) a twofold relation • two equations f(x, y, z) — 0, 
<h(x, y, 2 ) = 0 give such a relation; i.e., tho curve is here 
considered as the intersection of two surfaces (but tho 
curve is not always the complete intersection of two sur- 
faces, and there are lienee difficulties) ; or, again, the co- 
ordinates may be given each of them as a function of a 
single variable parameter. The form y = <f>x, z= fx, where 
two of the coordinates are given in terms of tho third, is 
a particular case of each of these modes of representation 

29. The remarks under plane geometry as to descriptive 
and metrical propositions, and as to the non-metneal char- 
acter of the method of coordinates when used for the 
proof of a descriptive proposition, apply also to solid geo- 
metry ; and they might he illustrated in like manner by the 
instance of the theorem of the radical centre of four 
spheres. The proof is obtained from the consideration that 
S and S' being each of them a function of the form 
» 2 + y 2 +z 2 + ax -{-by + cz + d, the difference S-S' is a 
mere linear function of the coordinates, and consequently 
that S - S' = 0 is the equation of the plane containing the 
circle of intersection of the two spheres S = 0 and S' = 0. 

Metrical Theory. 

30. The foundation m solid geometry of the metrical 
theory is in fact the before-mentioned theorem that if a 
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finite right line PQ be projected upon any other lme 00' 
by lines perpendicular to 00', then the length of the pro- 
jection P'Q' is equal to the length of PQ into the cosine 
of its inclination to P'Q' — or (m the form m which it is 
now convenient to state the theorem) the perpendicular 
distance P'Q' of two parallel planes is equal to the inclined 
distance PQ into the cosine of the inclination. Hence 
also the algebraical sum of the projections of the sides of 
a closed polygon upon any line is = 0; or, reversing the 
signs of certain sides and considering the polygon as made 
up of two broken lines each extending from the same 
initial to the same terminal point, the sum of the projec- 
tions of the one set of lines upon any line is equal to the 
sum of the projections of the other set of lines upon the 
same line. When any of the lines are at right angles to 
the given line (or, what is the same thing, m a plane at 
right angles to the given lme) the projections of these 
lines severally vanish 

31. Consider the skew quadrilateral QMNP, the sides 
QM, MJST, HP being respectively parallel to the three rect- 
angular axes Ox, 0 y, 0 z, let the lengths of these sides be 
£, 77 , £, and that of the side QP be = p; and let the cosines 
of the inclinations (or say the cosme-mclinations) of p to 
the three axes be a, ft, y; then projecting successively on 
the three sides and on QP we have 

i, V> € = p*, pP> py, 

and p = a£ + (3rj + y£ , 

whence p 2 = £ 2 4- 1; 2 + £ 2 , which is the relation between a 
distance p and its projections £, 7, £ upon three rect- 
angular axes. And from the same equations we obtain 
a 2 + / 3 2 + y 2 = 1 , which is a relation connecting the cosine* 
inclinations of a line to three rectangular axes 

Suppose we have thiongh Q any other fine QT, anil let the 
cosine-inclmations of this to the axes be a', 0, 7', and 8 be its 
cosine-inclination to QP, also let p be the length of the projection 
of QP upon QT; thou projecting on QT we have 
p ■** &ri + y'(, = p8 

And in the last equation substituting for £, i\, £ tluur values 
pa, pjS, py we find 

8 = aa'-t- 00 +yy, 

winch is ail expression for the mutual cosine-inclination of two 
lines, the cosine-inclinations of which to the axes are a, 0, 7 and 
a', 0, 7' respectively "We have of course a 2 + 0 i -\-y i =^l ) and 
a! 1 + 0 s + y 2 — 1 , and hence als 0 

1 - 8 2 - « a + fi 2 + 7 2 )(a' 2 + 0~ + y 1 ") - (aa! + 00 + yyf 
“ (Pf ~ 0yf+ (ya! - 7 'cs ) 2 4- (a/3' - a'/3 ) 2 ; 
so that the sine of the inclination can only bo expressed as a square 
root. These formulas are the foundation of spherical trigonometry. 

The Lme, Plane, and Sphere. 

32. The foregoing formulae give at onco tho equations 
of these loci. 

For first, taking Q to be a fixed point, coordinates (a, b, a) and 
tho cosine-inclinations (a, 0, y) to be constant, then P will be a 
point in the lme through Q m the direction thus determined; or, 
taking (x, y, z) for its coordinates, these will bo the current co- 
ordinates of a point in the line. The values of £, % £ then are 
x - a, y- 1>, z-c, and wo thus have 

x-a y-b z-c. . 

« “ £ ” 7 ’ 

which (omitting the last equation, *=p) are the equations of the line 
through the point (a, b, c), the cosine-inclinations to tho axes being 
a, 0 7, and these quantities being connected by tho relation 
a a 4 -fi 2 + 7 3 «l. This equation may be omitted, and then a, 0, y, 
instead of being equal, will only be proportional to the cosine- 
inclmations, 

Using the last equation, and writing 

x, y, z ** a + ap, b+0p, c+yp, 

these are expressions for the current coordinates in terms of a para- 
meter p, which is in fact the distance from the fixed point (a, 0, c). 

It is easy to see that, if the coordinates (», y, 2) are connected, by 
any two linear equations, these equations can always be brought 



SOLID ANALYTICAL.] GEOMETRY 


417 


into the foregoing foim, and lienee that the two 1 in pat equations 
1 epresent a line 

Secondly, taking for greater simplicity the point Q to he coin- 
cident with the ongm, and a, 0, y, p to be constant, then p 
is the perpendicular distance of a plane from the ongin, and 
a, 0, y aie the cosme-inclinations of this distance to the axes 
(a' 2 + 0 2 + y- = 1) P is any point m tins plane, and taking its co- 

ordinates to be (c, y, z) then (£, y, () aie = (a:, y, z), and the foie- 
going equation p = a'£ + 0y +y£ becomes 
a'x + 0y+y’z=p, 

winch is the equation of the plane in question 

If, nioie generally, Q is not coincident with the origin, then, 
taking its coordinates to be (a, b, c ), and wilting p x instead of p, 
the equation is 

a(x - a) 4- 0(y -b) + y\z - c) *~p x , 

and wc thence have p x -=p - (aa! 4- b0 + cy), which is an expression 
for the perpendiculai distance of the point (a, b, c ) fiom the plane 
in question 

It is obvious that any linear equation Ax 4- By 4- Cz 4- D = 0 
between the cooidmates can always be brought into the foregoing 
foim, and hence that such equation repiesents a plane 

Thirdly, supposing Q to be a fixed point, coordinates (a, b, c) 
and the distance QP ,=p, to be constant, say this is=£?, then, as 
befoie, the values of y, fare x-a, y-b, z—c, and the equation 
I s + y 2 + f 2 = p a becomes 

(x-a) 2 + (y-b) 2 +(z-c)*=d*, 

v Inch is the equation of the sphere, coordinates of the eentie= («, b, c) 
and iadius=fZ 

A quadric equation wlieiein the terms of the second order aie 

+ y~ + i 2 , viz , an equation 

x 2 + y 2 + s, 3 + Ax + By + Cz + D = 0, 

can always, it is clear, be brought into the foiegoing form; and it 
thus appears that this is the equation of a sphere, coordinates of 
the centre - JA, - |B, -■JC, and squared radius =£ (A 2 + B 2 + C 2 )-D 

Cylinders, Cones, Ruled Surfaces. 

33. A singly infinite system of lines or system of lines 
depending upon one variable parameter forms a surface ; 
and tlie equation of tlie surface is obtained by eliminating 
the parameter between tlie two equations of the line. 

If the lines all pass through a given point, then the 
surface is a cone; and, m particular, if the lines aie all 
parallel to a given line, then the surface 13 a cylinder. 

Beginning with this last case, suppose the lines are paiallel to 
the line x—mz, y—nz, the equations of a line of the system are 
x=mz+a, y=nz + b, — where a, b aie supposed to he functions of 
the variable parameter, or, what is the same thing, there is be- 
tween them a relation fa, b) = Q : we have a=x-mz, b=y -nz, 
and the lesult of the elimination of tlie paiametcr therefore is 
fx-viz, y - nz) = 0, which is thus the geneial equation of the 
cylinder the generating lines whereof are parallel to tlie line 
x=viz, y—nz The equation of the section by the plane z=0 is 
fx, y) = 0, and conversely if the cylinder he deteimined hy means 
of its cui vc of intersection with the plane c=0, then, taking the 
equation of this curve to be fx, y) = 0, tlie equation of the cylinder 
is fx ~ viz, y - nz) = 0 Thus, if the curve of intersection be the 
circle (x- a.y + (y - y 3 , we have (x - viz - a) 2 + (y ~nz- 0f= y 2 

as the equation of an oblique cylinder on this base, and thus also 
(x- a) 2 + (?/ — y3) 2 ==y 2 as the equation of the right cylinder. 

If the lines all pass through a given point (a, b, c), then the 
equations of a line are x-a—a(z-e), y-b=0z- c), where a, £ are 
functions of the variable parameter, or, wdiat is the same thing, 
there exists between them an equation fa, $) = 0 ; the elimination 

of the parameter gives, therefore, fy~~’ ~~ ^) = 0 , and this 
equation, or, wliat is the same thing, any homogeneous equation 
/( x -a, y-b, z-c) = 0, or, taking / to he a rational and integral 
function of the order n, say (*)(x - a, y- b, z ~c)*=0, is the general 
equation of the cone having the point (a, b, c ) for its vertex. Taking 
the vertex to be at the origin, the equation is (*)(», y, »)”*=0 and, 
m particular, (*)(x, y, s) 2 = 0 is the equation of a cone of the second 
order, or quaducone, having the origin for its vertex 

34. In the general case of a singly infinite system of 
lines, the locus is a ruled surface (or regulus). If the 
system be such that a line does not intersect the consecu- 
tive line, then the surface is a skew surface, or scroll; hat 
if it he such that each line intersects the consecutive lme, 
then lb is a developable, or torse. 


Suppose, for instance, that the equations of a lme (depending on 
the variable parameter 0) are ^4-~=0^l4-y^ > \ 

,£.2 ry& rj <2 

then, eliminating 0, we have -j — — >=1 - , or say ^ = 1 , 

the equation of a quadrie surface, afterwards called the hypeiboloid 
of one sheet , this surface is consequently a scroll It is to be re- 
maiked that we have upon the suiface a second singly infinite 
series of lines ; the equations of a line of tins second system (de- 
pending on the variable parameter <p) are 


v( 1+ ?)- 


It is easily shown that any lme of the one system intersects every 
lme of the other system 

Considering any curve (of double curvature) whatever, the tan- 
gent lines of the curve form a singly infinite system of lines, each 
lme intersecting the consecutive lme of the system, — that is, they 
foim a developable, or toise , the curve and toise are thus in- 
separably connected togetliei, foinnng a single geometrical figuie 
A plane thiough three consecutive points of the curve (or oscu- 
lating plane of the curve) contains two consecutive tangents, that 
is, two consecutive lines of the torse, and is thus a tangent plane 
of tlie torse along a geneiatmg lme. 


Transformation of Coordinates. 


35. There is no difficulty m changing the origin, and it 
is for brevity assumed that the origin remains unaltered. 
We have, then, two sets of rectangular axes, Ox, O y, Oz, 
and Ox v O y v O z v the mutual cosme-inclmations being 
shown hy the diagram — 



X 

V 


*1 

a 

* 

7 

2/i 

a' 

0 

7 1 

% | 

a 

0 I 

7" | 


that is, a, J3, y are the cosine-inclinations of to Ox, Oy, 
Oz ; a', y those of O y v &c. 

And this diagram gives also the linear expressions of the 
coordinates (x v y v sq) or (x, y, z) of cither set in terms 
of those of the other set , we thus have 


!)\ = a,x + p y + y a, X = as\ +a'y l + a'r. 1 , 

y, = a'x + 0y +7' z , y = ftx x + 0y x + 0% , 

~x = a"x + 0'y + y'z , a = yx x 4 y'y x 4 y"z x , 


which are obtained by projection, as above explained. 
Each of these equations is, m fact, nothing else than the 
before-mentioned equation p = a'^0 f'-q + y'l, adapted to 
the problem m hand. 

But we have to consider the relations between the nine 
coefficients. By what precedes, or hy the consideration 
that we must have identically x 2 + y‘ z + ?? = xf + y L 2 + zf, 
it appears that these satisfy the relations — 


a 2 + /3 2 4 r =1 > 
a' 2 +0 2 +y' 2 =1 , 
a" 2 +0' 2 +y" s =1 , 
a'a" + 00' + y'y' = 0 , 
a" a 4- 0'0 4- y"y = 0 , 
aa! 4- (30 4- yy * 0 , 


a 2 4a ' 2 +a " 2 =1, 
0 4 0 2 +0 ' 2 =1 , 
7 a 4 y' 2 4-7 " 2 =1 , 
fry 4- 0y' 4- 0'y" — 0 3 
ya 4 y' a' + y"a' = 0 , 
a/3 + a!0 + a!'0' — 0 , 


either set of six equations bemg implied in the other set. 
It follows that the squaie of the determinant 


a , /3 , 7 
a', 0, 7 ' 
a") 7" 


is=l , and hence that the determinant itself is = ±1. The dis- 
tinction of the two cases is an important one . if the determinant is 
= 4-1, then the axes Oaq, 0 y X) Oz x are such that they can hy a 
rotation about O he brought to coincide with Ox, Oy, Oz respect- 
ively ; if it is = -1, then they cannot. But in the latter case, hy 
measuring x x ,y x , z x m the opposite directions we change the signs of 
all the coefficients and so make the determinant to be = 4- 1 ; hence 
this case need alone he considered, and it is accordingly assumed 
that the determinant is =4-1. This being so, it is found that we 
have a further set of nine equations, a = 07 " - 0 ' 7 , ; that is, the 
coefficients arranged as in the diagram have the values 

X — 53 
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py - /3'Y i 

y a ' — y f a! 

| a'P" - a"p r 

P"y - Py" 

y f, a — yd' 

d'P - ap" 

Py' - P'y 

ya ! — y f a ! 

| a.0 -a'P 


36. It is important to express the nine coefficients m 
terms of three independent quantities. A solution which, 
although unsymmetncal, is very convenient in Astronomy 
and. Dynamics is to use for the purpose the three angles 
6, 6, r of fig. 19 ; say 6 = longitude of the node , <£ = in- 
clination • and t = longitude of :i\ from node. 



The diagram of transformation then is 



X 

V 

8 

y l 

cos t cos 9 — sin r sin 8 cos <p 

cosTbin0 + sin t cos 0 cos <f> 

sin t sm <p 

Vi 

— sm r cos 6 - cos r sin 8 cos <p 

— sinrsmQ + cos t cos 6 cos < p 

cos t sm <P 


«nflain*| 

— cos 0 s>m <t> 

cos <p 


But a more elegant solution (due to Rodrigues) is that contained m 
the diagiam 



x 

V 

8 


1 + \ 2 - J a 3 -v 2 

2{\fi - v) 

2(X> + ,.) 

h 

2(A^+ y ) 

1 -A 2 + J u a -r J 

2 (jtiu-X) 


2(vX-jd) 

2(ju y+x) 

1 — A 2 — ylt 2 + y® 


-i-(l + A 3 — ju. 2 + v 2 ) 

The nine coefficients of transfoi motion are the nine functions 
of the diagiam, each divided by 1 + \ 9 + /i a + p a ; the expressions 
contain as they should do the three arbitrary quantities A, y., v ; 
and the identity x l 2 +y 1 2 +Zi i =x 3 +y i +z 3 can be at once vended. 
It may be added that the transformation can he expressed in the 
quaternion form 

foi+JVi+fei “(1 +A)(iz+jy+kz)(l +A)“ X 
where A denotes the vector 4 A. -i-j'/n + lv. 

Quadric Surfaces (Paraboloids, Ellipsoid, Hyperboloids). 

37. It appears hy a discussion of tho general equation 
of the second order (a, . . y, z, 1) 2 =0 that the proper 
quadric surfaces 1 represented Toy such an equation are tho 
following five surfaces (a ancl b positive) : — 

(1.) s = ~+!p paraboloid. 

(2.) s « ~~~ 5 hyperbolic paraboloid. 

( 3 ) |r + - h ellipsoid. 

G*- ) + p~ - = 1, hyperboloid of one sheet. 

(5 ) -g-+ | r “ ~s = _ h hyperboloid of two sheets. 

1 The improper quadric surfaces represented by the general equation 
of the second order are (1) the pair of planes or plane-pair, including as 
a special case the twice repeated plane, and (2) the cone, including as a 
special case the cylinder. There is but one form of cone ; but tho 
cylinder may be parabolic, elliptic, or hyperbolic. 


It is at once seen that these are distinct surfaces , and 
the equations also show very readily the general form and 
mode of generation of the several surfaces. 

In the elliptic paiaboloid (fig. z 

20), the sections by the planes 
of ex and zy aie the paiabolas 


2 u 


= K1 
2 b’ 



having the common axes 0 : , 
and the section by any plane 
c =7 paiallel to that of xy is the 
ellipse 

7 2a 2b' f 

so that the suifaee is generated 

by a variable ellipse moving parallel to itself along the parabolas as 
directrices a 

In the hyperbolic 
paraboloid (fig 21) the 
sections by the planes of 
z.v, zy aie tlio parabolas 


mg the opposite axes 
Os, Od, and the sectio i 
hy a plane z=y parallel 
to that of zy is the 

hlTCibola T 

wlnclihas its tiansvei so 
axis parallel to Oai oi 

0 y aceoidmg as 7 js j , , ■. 

positive 01 negative z r ' 

The surface is thus 21 

geneiatcd by a variable B ’ 

hyperbola moving parallel to itself along tho parabolas as dircc- 

y 




Fig. 22 . 

trices. The form is best seen from fig. 22, which represents 
tho sections by planes parallel to tho piano of a% or say 
the contour lines , the 
continuous lines are 
the sections above 
the piano of xy, and 
the dotted lines the 
sections below this 
plane. Tho form is, 
in fact, that of a 
saddle. 

In tho ellipsoid (fig. 

23) tho sections by tho 
planes of ex, zy, and 
xy are each of them an 
ellipse, and the section 
by any parallel piano 
is also an ellipse. Tho ft 
surface may bo con- J 
sidered as generated 



Fig. 23. 


by an ellipse moving parallel to itself along two ellipses as 
diroctxdces. 

In tho hyperboloid of one sheet (fig. 24), tho sections by the 
planes of zx, zy are tho hyperbolas 

cT IF h 

having a common conjugate axis zOd; tho section by the piano of 
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xy, and that by any paiallel plane, is an ellipse , and the surface 
may be eonsuleied as generated by a vanable ellipse moving 
parallel to itself along _ 

the tivo hypeibolas as 
dnectnees 

In the liypeiboloid of 
two sheets (fig 25), the sec- 
tions by the planes of zx 
and zy are the hyperbolas 


- = 1 , 


:■* ¥ 



having the common trans- 
verse axis zQJ , the section 
by any plane a = ± y par- 
allel to that of xy, y being 
m absolute magnitude > c, 
is the ellipse 

a? V e* 

and the suiface, consisting 
of two distinct poitions or sheets, may be considered as generated 
by a valuable ellipse moving 
parallel to itself along the 
hyperbolas as directrices 
The hypeibolic paraboloid is 
such (and it is easy from the 
figiue to understand how this 
may be the case) that theie 
exist upon it two singly infinite 
senes of light lines The same 
is the case with the liypeiboloid 
of one sheet (ruled or shew 
hyperboloid, as with reference 
to this piopeity it is tcimed). 

If wo imagine two equal and 
parallel circular disks, their 
points connected by strings of 
equal length, so that these aie 
the goneiatmg lines of a light 
circular cylmuei, then by turn- 
ing one of the disks about its 
centre through the same angle 
in one or the other direction, _ 

the stnngs will in each case J!1 S 

generate one and the same hyperboloid, and willm legardto it be the 
two systems of lines on the surface, or say the two systems of geneiat- 
ing lines , and the general configuration is the same when instead 
of circles we have ellipses It has been already shown analytically 
that the equation + |L.- ^ =1 is satisfied byeachof two pans 
of lineal lelations between the coordinates. 


, 1 

/ 


1— '''7 

v 


/ 

0 


Curves , Tim gent, Osculating Plane, Curvature, ifc. 

38. It will be convenient to consider the coordinates 
(x, y, z) of tbe point on tlie curve as given in terms of a 
parameter 0, so tbat dx, dy, dz, d 2 x, &c., will be propor- 
tional t0 m » % > % » » &c - only a part of the 

analytical formula} will be given. £ y, £ are used as cur- 
rent coordinates. 

The tangent is the lino through the point (x, y, z) and 
the consecutive point (x + dx, y + dy, z + dz ) ; its equations 
therefore are 

$-3 v ~y£-z ' 

dx dy dz 

The osculating plane is the plane through the point 
and two consecutive points, and. contains therefore the 
tangent ; its equation is 

I i-as, u-2/, I = 0 
dx , dij , dz 
I cPx , dhj , d 2 z I 
or, what is the same thing, 

(£-*) (dyiPz-dzdhj) + (7? - y) (dzd-x - dxdh) + ( C-z)(dxd 2 y-dyd 2 x) — 0. 

_ The normal plane is the plane through the point at 
right angles to the tangent. It meets the osculating plane 
in a line called the principal normal; and drawing through 
the point a lino at right angles to the osculating plane, 
this is called the binormal. We have thus at the point a 


set of three rectangular axes — the tangent, the principal 
normal, and the bmormal. 

Wo have through the point and three consecutive points 
a sphere of spherical curvature, — the centre and ladius 
thereof being the centre, and radius, of sphencal curvature. 
The sphere is met by the osculating plane in the circle of 
absolute curvature, — tbe centre and radius theieof being 
tbe centre, and radius, of absolute curvature. The centre of 
absolute curvature is also the intersection of the principal 
normal by the normal plane at the consecutive point. 


Surfaces , Tangent Lines and Plane, Curvature, 

39 It will be convenient to consider tlie surface as 
given by an equation f(x, y,z) = 0 between the coordi- 
nates ; taking (x, y, z) for the coordinates of a given point, 
and (x + dx, y + dy , z + dz) for those of a consecutive 
point, tbe increments dx, dy, dz satisfy the condition 


df 




. 0 , 


but the ratio of two of the increments, suppose dx : dy, 
may he regarded as arbitrary. Only a part of the analy- 
tical formulae will be given. £, y, £ are used as current 
coordinates 

"We have through the point a singly infinite senes of 
right lines, each meeting the surface in a consecutive 
point, or say having each of them two-point intersection 
with the surface. These lines lie all of them m a plane 
which is the tangent plane ; its equation is 

as is at once verified by observing that this equation is 
satisfied (irrespectively of the value of dx : dy) on writing 
therein |, y, t>= x + dx, y + dy, z + dz. 

The line through the point at right angles to the tan- 
gent plane is called the normal ; its equations are 

= 37 zv = Czf 
df c ll ’ 

dx dy dz 

In the senes of tangent lines there are in general two 
(real or imaginary) lines, each of which meets the surface 
m a second consecutive point, or say it has three-point 
intersection with the surface ; these are called the chief- 
tangents (Haupt-tangenten). The tangent-piano cuts the 
surface in a curve, having at the point of contact a node 
(double point), the tangents to the two branches being the 
chief-tangents. 

In the case of a quadrio surface the curve of intersec- 
tion, qua curve of the second order, can only have a node 
by breaking up into a pair of lines; that is, every tangent- 
plane meets the surface in a pair of lines, or we have on 
the surface two singly infinite systems of lines ; these arc 
real for the hyperbolic paraboloid and the hyperboloid oJ 
one sheet, imaginary in other cases. 

At each point of a surface the chief-tangents determine 
two directions ; and passing along one of them to a eon 
secutive point, and thence (without abrupt change oi 
direction) along the new chief-tangent to a conseeutivi 
point, and so on, we have on the surface a clnef-tangmi 
curve ; and there are, it is clear, two singly infinite senes 
of such curves. In the case of a quadric surface, the 
curves are the right lines on the surface. 

40. If at the point wo draw in the tangent-plane twe 
lines bisecting the angles between the chief-tangents, these 
lmes (which are at right angles to each other) are called 
the principal tangents. 1 We have thus at each point oi 


1 The point on. the surface may he such that the dnieotion.fi of the 
principal tangents become arbitrary ; the point is then an umbilicus. 
It is in the text assumed that the point on the surface is not an 
umbilicus. 
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the surface a set of rectangular axes, the normal and the 
two principal tangents 

Proceeding from the point along a principal tangent 
to a consecutive point on the surface, and thence 
(without abrupt change of direction) along the new 
principal tangent to a consecutive point, and so on, 
we have on the surface a curve of curvature ; there are, 
it is clear, two singly infinite series of such curves, 
cutting each other at right angles at each point of the 
surface. 

Passing from the given point m an arbitrary direction 
to a consecutive point on the surface, the normal at the 
given point is not intersected by the normal at the con- 
secutive point; hut passing to the consecutive point along 
a curve of curvature (or, what is the same thing, along a 
principal tangent) the normal at the given point is inter- 
sected by the normal at the consecutive point, we have 
thus on the normal two centres of curvature, and the 
distances of these from the point on tlie surface are the 
two principal radii of curvature of the surface at that point; 
these are also the radii of curvature of the sections of the 
surface by planes through the normal and the two prin- 
cipal tangents respectively ; or say they are the radii of 
curvature of the normal sections through the two pnncipal 
tangents respectively Take at tlie point the axis of ? m 
the direction of the normal, and those of x and y in the 
directions of the principal tangents respectively, then, if 
if the radii of curvature be a, b (the signs being such that 
tlie coordinates of the two centres of curvature are 


-a e o 

z — a and z — h respectively), the surface has in the neigh- 
bourhood of the point the form of the paraboloid 

~~ 2u + 25 ’ 

and the chief-tangents are determined by the equation 

0 - ~ + The two centres of curvature may !jq on 
2 a 2 b 

the same side of the point or on opposite sides , m the 
former case a and b have the same sign, the paraboloid is 
elliptic, and the chief-tangents are imaginary , m the latter 
case a and l have opposite signs, the paraboloid is hyper- 
bolic, and the chief-tangents are real 

The normal sections of the surface and the paraboloid 
by the same plane have the same radius of curvature , and 
it thence readily follows that the radius of curvature of a 
normal section of the surface by a plane inclined at an 
angle 6 to that of zx is given by the equation 
1 cos 2 0 sin-9 

/ v + — • 

The section in question is that by a plane through the 
normal and a line in the tangent plane inclined at an 
angle 0 to the principal tangent along the axis of x 
To complete the theory, consider the section by a plane 
having the same trace upon the tangent plane, but 
inclined to the normal at an angle <j > , then it is shown 
j without difficulty (Meumer’s theorem) that the radius 
of curvature of this inclined section of the surface is = 

p COS ( V CA.) 


GEORGE I,, king of Great Bntam and It eland {Georye 
Loin s, 1660-1727), born in 1660, was lieir through Ins 
father Ernest Augustus to the hereditary lay bishopric of 
Osnabruek, and to the duchy of Calenburg, which formed 
one portion of the Hanoverian possessions of the house of 
Brunswick, whilst he secured the reversion of the other 
portion, the duchy of Celle or Zell, by his marriage (1682) 
with the heiress, Ms cousin Sophia Dorothea. The marriage 
was not a happy one. The morals of German courts in the 
encl of tlie 17th century took their tone from the splendid 
profligacy of Versailles. It became the fashion for a prince 
to amuse himself with a mistress or more frequently with 
many mistresses simultaneously, and he was often content 
that the mistresses whom lie favoured should be neither 
beautiful nor witty. GeorgoLouis followed the usual course. 
Count Komgsmark — a handsome adventurei — seized the 
opportunity of playing court to the deserted wife. Con- 
jugal infidelity was held at Hanover to be a privilege or 
tlie male sex. Count Komgsmark was assassinated. Sophia 
Dorothea was divorced in 1694, and remained in seclu- 
sion till her death in 1726, When her descendant in the 
fourth generation attempted in England to call his wife 
to account for sins of which he was himself notoriously 
guilty, free-spoken public opinion reprobated the offence 
in no measured terms. In the Germany of tlio 1 7th cen- 
tury all free-spoken public opinion had been crushed out 
by the misery of the Thirty Years’ War, and it was under- 
stood that princes were to arrange their domestic life accord- 
ing to their own pleasure. 

The prince’s father did much to raise the dignity of liis 
family, By sending help to the emperor when he was 
struggling against the Drench and the Turks, he obtained 
the grant of a ninth electorate in 1692. His marriage 
with Sophia, the youngest daughter of Elizabeth the 
daughter of James I. of England, was not one which at first 
seemed likely to confer any prospect of advancement to his 
family. But though there were many persons whose birth 
gave them better claims than she had to the English crown, 


she found herself, upon the death of the duke of Gloucester, 
the next Protestant heir after Anno. The Act of Settlement 
m 1701 secured the inheritance to herself and hoc descend- 
ants. Being old and unambitious she rather permitted 
herself to be burthened with the honour than thrust her- 
self forward to meet it. Her son George took a deeper in- 
terest in the matter. In liis youth he had fought with deter- 
mined courage in the wars of William ITI. (Succeeding to 
tlie electorate on his father’s death in 1698, ho had sent 
a welcome reinforcement of Hanoverians to light under 
Marlborough at Blenheim. With prudent persistence he 
attached himself closely to the Whigs and to Marlborough, 
refusing Tory offers of an independent command, and receiv- 
ing in return for his fidelity a guarantee by the Dutch of his 
succession to England in the Barrier treaty of 1709. In 
1714 when Anno was growing old, and Bolingbrokc and 
the more reckless Torios were coquetting with tiro son of 
J ames II., the Whigs invited George’s oldest son, who was 
duke of Cambridge, to visit England in order to ho on the 
spot in case of need. Neither Lho elector nor his mother 
approved of a step which was likely to alienate the queen, 
and which was specially distasteful to himself, as ho was 
on very bad terms with his son. Yet they did not set 
themselves against the strong wish of the party to which 
they looked for support, and it is possible that troubles 
would have arisen from any attempt to carry out the 
plan, if the deaths, first of the el actress (May 28) and 
then of tire queen (August 1, 1714), liad not laid open 
George’s way to the succession without further effort of his 
own. 

In some respects the position of the new king was not 
unlike that of William III, a quarter of a century before. 
Both sovereigns wore foreigners, with little knowledge of 
English politics and little interest in English legislation. 
Both sovereigns arrived at a time when party spirit had 
been running high, and whon the task bofore the ruler was 
to still the waves of contention. In spite of the difference 
between an intellectually great man and an intellectually 
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small one, in spite too of the difference between the king 
who began by choosing his ministers from both parties, 
and the king who persisted in choosing liis ministers from 
only one, the work of pacification was accomplished by 
George even more thoroughly than by William. 

George I was fortunate in arriving in England when a 
great military struggle had come to an end. He had there- 
foie no reason to call upon the nation to make great sacrifices 
All that he wanted was to secure for himself and his family 
a high position which he hardly knew how to occupy, to fill 
the pockets of his German attendants and his German mis- 
tresses, to get away as often as possible from the uncongenial 
islanders whose language he was unable to speak, and to 
use the strength of England to obtain petty advantages for 
his German principality. In order to do this he attached 
himself entirely to the Whig party, though he refused to 
place himself at the disposal of its leaders. He gave his 
confidence, not to Someis and Wharton and Marlborough, 
but to Stanhope and Townshend, the statesmen of the 
second rank. At first he seemed to be playing a dangerous 
game The Tories, whom he rejected, were numerically 
superior to their adversaries, and were strong in the support 
of the country gentlemen and the country clergy The 
strength of the Whigs lay in the towns and in the higher 
aristocracy. Below both parties lay the mass of the nation, 
which cared nothing for politics except m special seasons of 
excitement, and which asked only to be let alone. In 1715 
a Jacobite insurrection in the north, supported by the 
appearance of the Pretender, the son of James II , iu 
Scotland, was suppressed, and its suppression not only 
gave to the Government a character of stability, but dis- 
played its adversaries in an unfavourable light as the dis- 
tmbers of the peace. 

Even thi3 advantage, however, wonld have been thrown 
away, if the Whigs m power had continued to be animated 
by violent party spirit What really happened was that 
the Tory leaders were excluded from office, but that the 
piinciples and prejudices of the Tories were admitted to 
their full weight m the policy of the Government. The 
natural result followed. The leaders to whom no regard 
was paid continued in opposition. The rank and file who 
would personally have gamed nothing by a paity victory 
were conciliated into quiescence. 

This mingling of two policies was conspicuous both in 
the foreign and the domestic actions of the reign. In the 
days of Queen Anne, the Whig party had advocated the 
continuance of war with a view to the complete humiliation 
of the king of France, whom they feared as the protector of 
the Pretender, and in whose family connexion with the 
king of Spam they saw a danger for England. The Tory 
party on the other hand had been the authors of the peace 
of Utrecht, and held that France was sufficiently depressed. 
A fortunate concurrence of circumstances enabled George’s 
ministers, by an alliauee with the regent of France, the 
duke of Orleans, to pursue at the same time the Whig 
policy of separating France from Spain and from the cause 
of the Pretender, and the Tory policy of the maintenance 
of a good understanding with their neighbour across the 
Channel The same eclecticism was discernible in the pro- 
ceedings of the home Government. The Whigs were con- 
ciliated by the repeal of the Schism Act and tbe Occasional 
Conformity Act, whilst the Tories were conciliated by the 
maintenance of the Test Act in all its vigour. The satis- 
faction of the masses was increased by the general well- 
being of the nation. 

Very Uttleof all that was thus accomplished was directly 
owing to George I. The policy of the reign is the policy 
of his ministers. Stanhope and Townshend from 1714 to 
1717 were mainly occupied with the defence of the Hano- 
verian settlement. After the dismissal of the latter in 1 717, 
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Stanhope in conjunction with Sunderland took up a more 
decided Whig policy. The Occasional Conformity Act and 
the Schism Act were repealed in 1719 But the wish of 
the liberal Whigs to modify if not to repeal the Test Act 
remained unsatisfied. In the following year the bursting 
of the South Sea bubble, and the subsequent deaths of 
Stanhope in 1721 and of Sunderland in 1722, cleared the 
way for the accession to power of Sir Eobert Walpole, to 
whom and not to the king was due the conciliatory policy 
which quieted Tory opposition by abstaining from pushing 
Whig principles to their legitimate consequences. 

Nevertheless something of the honour due to Walpole 
must be reckoned to tbe king’s credit. It is evident that 
at his accession his decisions were by no means unimport- 
ant. The royal authority was still able within certain 
limits to make its own terms. This support was so neces- 
sary to the Whigs that they made no resistance when lie 
threw aside their leaders on his arrival m England. When 
by his personal intervention he dismissed Townsliend and 
appointed Sunderland, he had no such social and parliament- 
ary combination to fear as that which almost mastered his 
great-grandson in his struggle for power If such a com- 
bination arose before the end of his reign it was owing 
more to his omitting to fulfil the duties of his station than 
from the necessity of the case. As he could talk no 
English, and his ministers could talk no German, he 
absented himself from the meetings of the cabinet, 
and his frequent absences from England and his want of 
interest in English politics strengthened the cabinet in its 
tendency to assert an independent position. Walpole at 
last by his skill in the management of parliament rose as 
a subject into the almost royal position denoted by the 
name of prime minister. In connexion with Walpole the 
force of wealth and station established the Whig aristocracy 
in a point of vantage from which it was afterwards difficult 
to dislodge them. Yet, though George had allowed the 
power which had been exercised by William and Anne to* 
slip through his hands, it was understood to the last that 
if he chose to exert himself he might cease to be a mere 
cipher in the conduct of affairs As late as in 1727 
Boliugbroke gained over one of the king’s mistresses, the 
duclies3 of Ivendal ; and though her support of the fallen 
Jacobite took no effect, Walpole was not without fear that 
her reiterated entreaties would lead to his dismissal. The 
king’s death in a carriage on his way to Hanover, m the 
night between 10th and 11th June in the same year, put 
an end to these apprehensions. 

His only childien were his successor George II., and 
Sophia Dorothea (1687-1757), who married in 1706 Fre- 
derick William, crown prince (afterwards king) of Prussia. 
She was the mother of Frederick the Great. (s. u. a ) 

GEOEGE II. {George Augustus, 1683-1760), the only 
son of George I., was born in 1683. In 1705 he 
married Wilhelmina Caroline of Anspach. In 1706 he 
was cieated earl of Cambridge. In 1708 he fought 
bravely at Oudenarde. At his father’s accession to the 
English throne he was thirty-one years of age. He was 
already on bad terms with liis father The position of 
an lieir-apparent is m no case an easy one to fill with 
dignity, aud the ill treatment of the prince’s mother by Ins 
father was not likely to strengthen in him a reverence for 
paternal authority. It was most unwillingly that, on his 
first journey to Hanover in 1716, George I. appointed tbe 
prince of Wales guardian of the realm during his absence. 
In 1717 the existing ill feeling ripened into an open breach. 
At the baptism of one of his children, the prince selected 
one godfather whilst the king persisted in selecting another. 
The young man spoke angrily, was ordered into arrest, 
and was subsequently commanded to leave St James’s, and 
to be excluded from all court ceremonies. The prince took 
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Tip Ids residence at Leicester House, and did everything in 
Ins power to support the opposition against Ins father’s 
ministers. 

When therefore George L died in 1727, it was generally 
supposed that Walpole would be at once dismissed. The 
first direction of the new king was that Sir Spencer 
Compton would draw up the speech in which he was to 
announce to the Privy Council his accession. Compton, not 
knowing how to set about his task, applied to Walpole for 
aid. The queen took advantage of this evidence of 
incapacity, advocated Walpole’s cause with her husband, 
and procured his continuance in office. This curious scene 
was indicative of the course likely to be taken by the new- 
sovereign. His own mind was incapable of rising above 
the meiesfc details of business. He made war in the spirit 
of a dnll-seigeant, and he economized his income with the 
minute regularity of a clerk. A blunder of a master of the 
ceremonies in marshalling the attendants on a levee put 
hitn out of temper. He took the greatest pleasure m 
counting his money piece by piece, and he never forgot a 
date. He was above all things methodical and regular. 
‘■He seems,” said one who knew him well, “to think Ins 
having done a thing to-day an unanswerable reason for his 
doing it to-morrow.” 

Most men so utterly immersed m details would he very 
impracticable to deal with. They would obstinately refuse 
tu listen to a wisdom and prudence which meant nothing in 
their ears, and which, brought home to them a sense of their 
own inferiority. It was the happy pecuhanty of George II. 
that he was exempt from this failing. He seemed to have 
iui instinctive understanding that such and such persons 
wcie either wiser or even stronger than himself, and when 
he had once discovered that, he gave way with scarcely a 
struggle. Thus it was that, though m Ins domestic lelations 
he was as loose a liver as his father had been, lie allowed 
himself to bo guided by the wise hut unobtrusive counsels 
of his wife until her death in 1737, and that when once 
lie had recognized Walpole’s superiority he allowed himself 
to be guided by the political sagacity of the great minister. 
It is difficult to exaggerate the importance of such a temper 
upon the development of the constitution. The apathy of 
the nation in all hut the most exciting political questions, 
fostered by the calculated conservatism of Waljiolc, had 
thrown power into the hands of the great landowners. 
They maintained their authority by supporting a minister 
who was ready to make use of corruption, wherever corrup- 
tion was likely to be useful, and who could veil over the 
baseness of the means which he employed by lus talents iti 
debate and in finance, To shake off a combination so strong 
would not have been easy. George II. submitted to it with- 
out a struggle. 

So strong indeed had the Whig aristocracy grown that 
it began to lose its cohesion. Walpole was determined to 
monopolize power, and lie dismissed from office all who ven- 
tured to oppose him. An Opposition formidable in talents 
was gradually formed. In its composite ranks wore to bo 
found Tories and discontented Whigs, discarded official hacks 
who were hungry for the emoluments of office, and youthful 
purists who fancied that if Walpole wore removed, bribes 
and pensions would cease to be attractive to a corrupt 
generation. Behind them was Bolingbroke, excluded from 
parliament but suggesting every party move. In 1737 the 
opposition acquired the support of Frederick prince of 
Wales The young man, weak and headstrong, rebelled 
agaimt the strict discipline exacted by his father. His 
marriage in 1736 to Augusta of Saxony brought on an open 
quarrel. _ In 1737 just as the princess of Wales was about 
to give birth to her first child, she was hurried away by her 
husband from Hampton Court to St James’s Palace at the 
imminent risk of lier life, simply in order that the prince 
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might show his spite to his father who had provided all 
necessary attendance at the former place. George ordered 
his son to quit St James’s, and to absent himself from 
court. Frederick m disgrace gave the support of his 
name, and he had nothing else to give, to the Opposi- 
tion. Later m the year 1737, on November 20, Queen 
Caroline died. In 1742 Walpole, weighed down by the 
unpopularity both of his reluctance to engage m a war 
with Spam and of his supposed rennssness in conducting 
the operations of that war, was driven from office. His 
successors formed a composite ministry iu which Walpole’s 
old colleagues and Walpole’s old opponents were alike to 
be found. 

The years which followed settled conclusively, at least 
for this reign, the constitutional question of the power 
of appointing ministers. The war between Spain and 
England had broken out m 1739. In 1741 the death of 
the emperor Charles VI. brought on the war of the 
Austrian succession. The position of George II. as a 
Hanoverian prince drew him to the side of Maria 
Theresa through jealousy of the rising Prussian monarchy. 
Jealousy of France led England in the same direction, and 
m 1741 a subsidy of .€300,000 was voted to Maria Theresa. 
The king himself went to Germany and attempted to carry 
on the war according to his own notions. Those notions 
led him to regard the safety of Hanover as of far more 
importance than the wishes of England. Finding that a 
French army was about to march upon his German states, 
he concluded with France a treaty of neutrality for a year 
without consulting a single English minister. In England 
the news was received with feelings of disgust. The 
expenditure of English money and troops was to he thrown 
uselessly away as soon as it appeared that Hanover was in 
the slightest danger. In 1742 Walpole was no longer in 
office. Lord Wilmington, the nominal head of the ministry, 
was a meie cipher. The ablest and most energetic of lus 
colleagues, Lord Carteret, attached himself specially to the 
kmg, and sought to maintain liimsclf in power by his 
special favour and by brilliant achievements m diplomacy. 

In part at least by Carteret’s mediation the peace of 
Breslau was signed, by which Mana Theresa ceded Silesia 
to Frederick (July 28, 1742). Thus relieved on her 
northern frontier, sho struck out vigorously towards the 
west. Bavaria was overrun by her troops. In the begin- 
ning of 1743 one French army was driven across the 
Itlune. On Juno 27th another French army was de- 
feated by George II. in person at Dettiugen. Victory 
brought elation to Maria Theresa. Her war of de- 
fence was turned into a war of vengeance. Bavaria was 
to be annexed. The French frontier was to ho driven 
back. George II. and Carteret after some hesitation placed 
themselves on lior side. Of the public opinion of the 
political classes in England they took no thought, Hano- 
verian troops were indeed to bo employed in the war, but 
they wore to bo taken into British pay. Collisions between 
British and Hanoverian officers were frequent. A storm 
arose against the preference shown to Hanoverian interests. 
After a brief struggle Carteret, having become Lord 
Granville by his mother’s death, was driven from office in 
November 1744. 

Henry Pelham, who lmd become prime minister in the 
preceding year, thus saw himself established in power. By 
the acceptance of this ministry, the king acknowledged that 
the function of choosing a ministry and diiecting a policy 
had passed from his hands. In 1745 indeed he recalled 
Granvillo, but a few days were sufficient to convince liun 
of the futility of his attempt, and the effort to exclude Pitt 
at a later time proved equally fruitless. 

Important as were the events of tho remainder of the 
reign, therefore, they can hardly be grouped, round the name 
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of George II. The resistance to the invasion of the young 
Pretender in 1745, the peace of Aix-la-Chapelle in 17 4S, the 
great war ministry of Pitt at the close of the reign, did not 
receive their impulse from him. He had indeed done his 
best to exclude Pitt from office He disliked him on 
account of his opposition in former years to the sacrifices 
demanded by the Hanoverian connexion. AYken in 1756 
Pitt became secietary of state in the Devonshhe adminis- 
tration, the King bore the yoke with difficulty Early in 
the next year he complained of Pitt’s long speeches as 
being above his comprehension, and on April 5, 1757, he 
dismissed him, only to take him back shortly after, when 
Pitt, coalescing with Newcastle, became master of the 
situation. Before Pitt’s dismissal George II. had for once 
an opportunity of placing himself on the popular side, 
though, as was the case of his grandson during the American 
war, it was when the popular side happened to be m the 
wrong. In the true spirit of a martinet, he wished to see 
Admiral Byng executed. Pitt urged the wish of the 
House of Commons to have him pardoned. “ Sir,” replied 
the king, <c you have taught me to look for the sense of 
my subjects in another place than m the House of Com- 
mons When George II. died in 1760, he left behind 
him a settled understanding that the monarchy was one 
of the least of the forces by which the policy of the country 
was directed. To this end lie had contributed much by 
his disregard of English opinion in 1743 , but it may 
fairly be added that, but for his readiness to give way to 
irresistible adversanes, the struggle might have been far 
more bitter and severe than it was. 

Of the connexion between Hanover and England m this 
reign two memonals remain more pleasant to contemplate 
than the records of pailiamentary and ministerial intrigues. 
With the suppoit of George II., amidst the derision of the 
English fashionable world, the HanovenanHandel produced 
in England those masterpieces winch have given delight 
to millions, whilst the foundation of the university of 
Gottingen by the same king opened a door through winch 
English political ideas afterwards penetrated into Geimany. 

George II had three sons, — Frederick Louis (1707- 
1751) ; George William (1717-1718), and William Augus- 
tus, duke of Cumberland (1721-1765); and five daughters, 
Anne (1709-1759), married to William, prince of Orange, 
1734; Amelia Sophia Eleonora (1711-1786) ; Elizabeth 
Caroline (1713-1757); Mary (1723-1772), married to 
Frederick, landgrave of Hesse Oassel, 1740 ; Louisa 
(1724-1751), married to Frederick "V., king of Denmark, 
1743. (s. r. g ) 

GEORGE III. {George William Freclencl >, 1738- 
1820), born 4tli June 1738, was the son of Fiederick 
prince of Wales and the grandson of George IT., whom he 
succeeded in 1760. After his father’s death in 1751 he had 
been educated in seclusion from the fashionable world under 
the care of his mother and of her favourite counsellor the 
earl of Bute. He had been taught to revere the maxims 
of Bolingbroke’s “ Patriot King,” and to believe that it was * 
his appointed task m life to break the power of the Whig 
houses resting upon extensive property and the influence 
of patronage and corruption. 

That power had already been gravely shaken. The 
Whigs from their incompetency were obliged whenthe Seven 
Years’ War broke out to leave its management in the hands 
of William Pitt The nation learned to applaud the great 
war minister who succeeded where others had failed, and 
whose immaculate purity put to shame the ruck of 
barterers of votes for places and pensions. In some sort 
the work of the new king was the continuation of the work 
of Pitt. But his methods were very different. He did not 
appeal to any widely spread feeling or prejudice ; nor did 
he disdain the use of the arts which had maintained his 
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opponents m power. The patronage of the crown was to 
be really as well as nominally his own , and he calculated, 
not without leason, that men would feel more flattered in 
accepting a place from a king than from a minister The 
new Toryism of which he was the founder was no recur- 
rence to the Toryism of the days of Charles IT or even of 
Anne. The question of the amount of toleration to be 
accorded to Dissenters had been entirely laid asleep. The 
point at issue was whether the crown should be replaced iu 
the position which George I. might have occupied at the 
beginning of his reign, selecting the ministers and influenc- 
ing the deliberations of the cabinet For this struggle 
George III. possessed no inconsiderable advantages. With 
an inflexible tenacity of purpose, he was always ready 
to give way when resistance was really hopeless. As 
the first English-bom sovereign of his house, speaking 
from his birth the language of his subjects, he found a way 
to the hearts of many who never legarded his predecessors 
as other than foreign mtrudeis. The contiast, too, be- 
tween the pure domestic life which he led with his wife 
Charlotte of Mecklenburg-Strelitz, whom he manied in 
1761, and the habits of three generations of his house, told 
m liis favour with the vast majority of Ins subjects. Even 
his marriage had been a sacrifice to duty. Soon after Ms 
accession he had fallen in love with Lady Sarah Lennox, 
and had been observed to ride morning by morning along 
the Kensington Road, from which the object of liis affec- 
tions was to be seen from the lawn of Holland House 
making hay, or engaged in some other ostensible employ- 
ment. Before the year was over Lady Sarah appeared as 
one of the queen’s bridesmaids, and she was herself married 
to Sir Charles Bunbury m 1762. 

At first everything seemed easy to him. Pitt had come 
to be regarded by his own colleagues as a minister who 
would pursue war at any price, and in getting rid of Pitt in 
1761 and m carrying on the negotiations which led to the 
peace of Paris m 1762, the king was able to gatbei round 
lum many persons who would not be willing to acquiesce 
in any permanent change m tlie system of government. 
With the signature of the peace his real difficulties began. 
Tlie Whig houses, indeed, were divided amongst themselves 
by personal rivalries. But they were none of them inclined 
to let power and the advantages of power slip from their 
hands without a struggle. For some years a contest of influ- 
ence was carried on without dignity and without any 
worthy aim. The king was not strong enough to impose 
upon parliament a ministry of Ms own choice. But he 
gathered round himself a body of dependants known as the 
king’s friends, who were secure of his favour, and who voted 
one way or the other according to his wishes. Under these 
circumstances no ministry could possibly be stable , and yet 
every ministry was strong enough to impose some con- 
ditions on the king. Lord Bute, the king’s first choice, 
resigned from a sense of his own incompetency in 1763. 
George Grenville was in office till 1765 ; the marquis of 
Rockingham till 1766 ; Pitt, becoming earl of Chatham, till 
illness compelled him to retire from the conduct of affairs 
in 1767, when he was succeeded by the duke of. Grafton. 
But a struggle of interests could gam no real strength for 
any Government, and the only chance the king had of effect- 
ing a permanent change m the balance of power lay m the 
possibility of lii3 associating himself with some phase of 
strong national feeling, as Pitt had associated himself with 
the war feeling caused by the dissatisfaction spread by the 
weakness and ineptitude of his predecessors. 

Such a chance was offered by the question of the right 
to tax America. The notion that England was justified in 
throwing on America part of the expenses caused in tire late 
war was popular in the country, and no one adopted it 
more pertinaciously than George HL At the bottom the 
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position which lie assumed was as contrary to the principles 
of parliamentary government as the encroachments of 
Chailes I. had been. But it was veiled in the eyes of 
Englishmen by the prominence given to the power of the 
British parliament lather than to the power of the British 
king. In fact the theory of parliamentary government, 
like most theories after their truth has long been univer- 
sally acknowledged, had become a superstition. Parlia- 
ments were held to be propeily vested with authority, 
not because they adequately represented the national will, 
but simply because they were parliaments. There were 
thousands of people in England to whom it never occurred 
that there was any good reason why a British parliament 
should be allowed to levy a duty on tea in the London 
docks and should not be allowed to levy a duty on tea at tbe 
wharves of Boston. Undoubtedly George III derived great 
strength fiom his honest participation in this mistake. Con- 
tending under parliamentary forms, he did not wound the 
susceptibilities of members of parliament, and when at last 
m 1770 he appointed Lord North— a minister of his own 
selection — prime minister, the object of his ambition was 
achieved with the concurrence of a large body of politicians 
who had nothing in common with the servile band of the 
king’s friends. 

As long as the struggle with America was carried on 
with any hope of success they gained that kind of support 
whicli is always forthcoming to a Government which shares 
in the errors and prejudices of its subjects. The expulsion 
of Wilkes from the House of Commons m 1769, and the 
refusal of the House to accept him as a member after his 
re-election, raised a grave constitutional question m which 
the king was wholly m the wrong; and Wilkes was popular 
in Loudon and Middlesex. But his case roused no national 
indignation, and when in 1774 those sharp measures were 
taken with Boston which led to the commencement of the 
American rebellion m 1775, the opposition to the course 
taken by the king made little way either in parliament or 
in the country. Burke might point out the folly and in- 
expedienceof the proceedings of the Government. Chatham 
might point out that the true spirit of English government 
was to he representative, and that that spirit was being vio- 
lated at home and abroad George III., who thought that 
the first duty of the Americans was to obey himself, had 
on his side the mass of unreflecting Englishmen who 
thought that the first duty of all colonists was to he useful 
and sabmissive to the mother-country. The natural dis- 
like of every country engaged in war to see itself defeated 
was on his side, and when the news of Burgoyne’s surrender 
at Saratoga arrived in 1777, subscriptions of money to raise 
new regiments poured freely m 

In March 1778 the French ambassador in Loudon 
announced that a treaty of friendship and commerce had 
been concluded between France and the new United States 
of America. Lord North was anxious to resign power into 
stronger hands, and begged the king to receive Chatham as 
liis prime minister. The king would not hear of it. He 
would have nothing to say to “ that perfidious man ” unless 
he would humble himself to enter the ministry as North’s 
subordinate. Chatham naturally refused to do anything 
of the kind, and his death in the course of the year relieved 
the king of the danger of being again overruled by too 
overbearing a minister. England was now at war with 
France, and in 1 779 she was also at war with Spain. 

George III. was still able to control the disposition of 
office. He could not control the course of events. His 
very ministers gave up the struggle as hopeless long before 
he would acknowledge the true state of the case. Before 
the end of 1779, two of the leading members of the cabinet, 
Lords Gower and Weymouth, resigned rather than bear the 
responsibility of so ruinous an enterprise as the attempt to 


overpower America and France together. Loid North 
retained office, but be acknowledged to the king that his 
own opinion was precisely the same as that of his late 
colleagues. 

The year 1780 saw an agitation rising in the country for 
economical reform, an agitation very closely though in- 
directly connected with the war policy of the king The 
public meetings held in the country on this subject have no 
unimportant place in the development of the constitution. 
Since the presentation of the Kentish Petition m the reign 
of William III. there had been from time to time upheav- 
mgs of popular feeling against the doings of the legislature, 
which kept up the tradition that parliament existed in 
order to represent the nation But these upheavmgs had 
all been so associated with ignorance and violence as to 
make it very difficult for men of sense to look with 
displeasure upon the existing emancipation of the House 
of Commons from popular control. The Saclieverel riots, 
the violent attacks upon the Excise Bill, the no less 
violent advocacy of the Spanish war, the declamations 
of tbe supporters of Wilkes at a more recent time, and 
even in this very year the Gordon riots, were not likely 
to make thoughtful men anxious to place real power 
in tlie hands of the classes from whom such exhibi- 
tions of folly proceeded. But the movement for econo- 
mical reform was of a very different kind. It was carried 
on soberly in manner, and with a definite practical object. 
It asked for no more than the king ought to have been 
willing to concede. It attacked useless expenditme upon 
sinecures and unnecessary offices in the household, tlie only 
use of which was to spread abroad corruption amongst the 
upper classes George III, could not bear to be interfered 
with at all, or to suirender any element of power whicli 
had served him m his long struggle with the Whigs. He 
held out for more than another year. The news of the 
capitulation of York Town reached London on November 
25, 1781. On March 20, 1782, Lord North resigned. 

George III. accepted the consequences of defeat. Ho 
called the marquis of Buckingham to office at the head of 
a ministiy composed of pure Whigs and of the disciples of 
the late earl of Chatham, and he authorized tho new 
ministry to open negotiations for peace. Their hands were 
greatly strengthened by Rodney’s victory over tho French 
fleet, and the failure of tlie combiued French and Spanish 
attack upon Gibraltar; and before the end of 1782 a pro- 
visional treaty was signed with Americn, preliminaries of 
peace with Franceand Spain being signed earlyiu the follow- 
ing year. On September 3, 1783, the definitive treaties with 
the three countries were simultaneously concluded. “ Sir,” 
said the king to Mr Adams tho first miuister of the United 
States of America accredited to him, “ I wish you to 
believe, and that it may be understood in America, that I 
have done nothing in the late contest hut what t thought 
myself indispensably bound to do by the duty which I owed 
to my people. I will be v,ery frank with you. I was the 
last to consent to tlio separation ; but tho separation having 
been made and having become inevitable, I bavo always 
said, as I say now, that I would be the first to meet tlio 
friendship of tlio United States as an independent power.” 

Long before the signature of tho treaties Rockingham 
died (July 1, 1782). The king chose Lord Shelburne, 
the head of tho Chatham section of the Government, to 
bo prime minister. Fox and the followers of Rocking- 
ham refused to serve except under the duke of Portland, a 
minister of their own selection, and resigned office. The 
old constitutional struggle of the' reign was now to be 
fought out once more. Fox, too weak to obtain a majority 
alone, coalesced with Lord North, and defeated Shelburne 
in the House of Commons ou February 17, 1783. On 
April 2 tho coalition took office, with Portland as nominal 
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prime minister, and Fox and North the secretaries of state 
as its real heads 

This attempt to impose upon him a ministry which he 
disliked made the king very angry* But the new cabinet 
liad a large majority m the House of Commons, and the 
only chance of resisting it lay in an appeal to the country 
against the House of Commons. Such an appeal was not 
likely to be responded to unless the ministers discredited 
themselves with the nation. George III. therefore waited 
his time. Though a coalition between men bitterly opposed 
to one another m all political principles and drawn together 
by nothing but love of office was in itself discreditable, it 
needed some more positive cause of dissatisfaction to arouse 
the constituencies, which were by no means so ready to in- 
terfere in political disputes at that time as they are now. 
Such dissatisfaction was given by the India Bill, drawn up 
by Burke. As soon as it had passed through the Commons 
the king hastened to procure its rejection in the House 
of Lords by his personal intervention with the Peers. He 
authorized Lord Temple to declare in his name that he 
would count any peer who voted for the Bill as his enemy. 
On December 17, 1783, the Bill was thrown out. The 
next day ministers were dismissed William Pitt became 
prime minister After some weeks’ struggle with a con- 
stantly decreasing majority m the Commons, the king dis- 
solved parliament on March 25, 1784. The country 
rallied round the crown and the young minister, and Pitt 
was firmly established in office. 

Since the publication of a letter from Mr Orde in Lord 
E. Fitzmaurice’s Life of Shelburne (lii. 393) there can be 
no reasonable doubt that Pitt not only took advantage of 
the king’s intervention in the Lords, but was cognizant of 
the intrigue before it was actually carried out. It was 
upon him, too, that the weight of reconciling the country to 
an administration formed under such circumstances lay. 
How he acquitted himself under the task, what were Ins 
great achievements, and what his still greater unaccom- 
plished projects should be told in connexion with his name 
rather than with that of the king. The general lesult, so 
far as George III. was concerned, was that to all outward 
appearance he liad won the great battle of his life It was 
he who was to appoint the prime minister, not any clique 
resting on a parliamentary support. But the circumstances 
under which the victory was won were such as to place the 
constitution m a position very different from that in which 
it would have been if the victoiy had been gamed earlier 
in the reign Intrigue there was indeed in 1783 and 1784 
as there had been twenty years before. Parliamentary sup- 
port was conciliated by Pitt by the grant of royal favours 
as it 1 ad been in the days of Bute. The actual blow was 
struck by a most questionable message to individual peers. 
But the main result of the whole political situation was that 
George III. had gone a long way towards disentangling the 
reality of parliamentary government from its accidents. 
His ministry finally stood because it had appealed to the 
constituencies against their representatives At the present 
day it has properly become a constitutional axiom that no 
such appeal should be made by the crown itself. But it 
may reasonably be doubted whether any one but the king 
was at that time capable of making the appeal. Lord Shel- 
burne, the leader of the ministry expelled by the coalition, 
was unpopular in the 'country, and the younger Pitt had 
not had time to make his great abilities known beyond a 
limited circle. The real question for the constitutional 
historian to settle is not whether under ordinary circum- 
stances a king is the proper person to place himself really 
a3 well as nominally at the head of the government ; but 
whether under the special circumstances which existed in 
1783 it was not better that the king should call upon the 
people to support him, than that government should be left 
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in the hands of men who rested their power on close 
boroughs and the dispensation of patronage, without looking 
beyond the walls of the House of Commons for support. 

Of the glories of Pitt’s ministry this is not the place to 
write. That the king gained credit by them far beyond 
his own deserts is beyond a doubt. Nor can there be any 
reasonable doubt that his own example of domestic 
propriety did much to strengthen the position of his 
minister. It is true that that life was unsufferably dull. 
No gleams of literary or artistic taste lightened it up. The 
dependants of the court became inured to dull routine un- 
chequered by loving sympathy. The sons of the house- 
hold were driven by the sheer weariness of such an 
existence into the coarsest profligacy. But all this was 
not visible from a distance. The tide of moral and 
religious improvement which had set in in England since 
the days of Wesley brought popularity to a king who was 
faithful to his wife, in the same way that the tide of manu- 
facturing industry and scientific progress brought popu- 
larity to the minister who in some measure translated into 
practice the principles of the Wealth of Nations. 

Nor were there wanting subjects of importance beyond 
the circle of politics in which George III. showed a lively 
interest. The voyages of discoveiy which made known so 
large a part of the islands and coasts of the Pacific Ocean 
received from him a warm suppoit. In the early days of 
the Koyal Academy, its finances were strengthened by 
liberal grants from the privy purse. His favourite pur- 
suit, however, was farming, When Arthur Young was 
issuing his Annals of Agriculture, lie was supplied with 
information by the king, under the assumed name of Mr 
Kalph Bobmson, relating to a farm at Petersham. 

The life of the king was suddenly clouded over. Early 
in his reign, in 1765, lie had been out of health, and it is 
now known — what was studiously concealed at the time — 
that symptoms of mental aberration were even then to be 
perceived. In October 1788 he was again out of health, and 
m the beginning of the following month his insanity was 
beyond a doubt Whilst Pitt and Fox were contending in 
the House of Commons over the terms on which the 
regency should be committed to the prince of Wales, the 
king was a helpless victim to the ignorance of physicians 
and the brutalities of his servants. At last Dr Willis, who 
had made himself a name by prescribing gentleness instead 
of rigour in the treatment of the insane, was called in. 
Under his more humane management the king rapidly re- 
covered. Before the end of February 1789 he was able to 
write to Htt thanking him for liis warm support of his 
interests during his illness. On April 23 he went m 
person to St Paul’s to return thanks for his recover}''. 

The popular enthusiasm which burst forth around St 
Paul’s was but a foretaste of a popularity far more univer- 
sal The French Kevolution frightened the great Whig land- 
owners till they made their peace with the lung. Those who 
thought that the true basis of government was aristocratical 
were now of one mind with those who thought that the true 
basis of government was monarchical; and these two classes 
were joined by a far larger multitude which had no political 
ideas whatever, but which had a moral horror of the guillo- 
tine. As Elizabeth had once been the symbol of resistance 
to Spain, George was now the symbol of resistance 
to France. He was not, however, more than the symbol. 
He allowed Pitt to levy taxes and incur debt, to launch 
armies to defeat, and to prosecute the English lmitatois of 
French revolutionary courses. At last, Iiowever, after the 
Union with Ireland was accomplished, he learned that 
Pitt was planning a scheme to relieve the Catholics from 
the disabilities under which they laboured. The plan was 
revealed to him by the chancellor, Lord Loughborough, a 
selfish and intriguing politician who had served all parties 
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in. turn, and who sought to forward liis own interests by 
falling in with tlie king’s prejudices. George III. at once 
took up the position from which he never swerved. He 
declared that to grant concessions to the Catholics involved 
a breach of his coronation oath. All thinking men of a 
later generation are of opinion that the objection was un- 
tenable. Bat no one has ever doubted that the king was 
absolutely convinced of the serious nature of the objection, or 
that he believed the measure itself to be beyond measuie in- 
jurious to church and state. Nor can there be any doubt 
that he had the English people behind him. Both in liis 
peace ministry and m Ins war ministry Pitt had taken liis 
stand on royal favour and on popular support. Both failed 
him alike now, and he resigned office at once. Tlie shock 
to the king’s nnnd was so great that it biought on a fiesli 
attack of insanity This time, however, the recovery was 
rapid. On March 14, 1801, Pitt’s resignation was formally 
accepted, and the late speaker, Mr Addington, was installed 
m office as prime minister. 

The king was well pleased with the change. He was 
never capable of appreciating high merit in any one; and 
he was unable to perceive that the question on which Pitt 
had resigned was more than an improper question, with 
which he ought never to have meddled. “Tell lima,” he 
said, in directing his physician to infoim Pitt of liis restora- 
tion to health, “ I am now quite well, quite xecovered 
from my illness, but what has he not to answer for, who 
has been the cause of my having been ill at all 1 *” 
Addington was a minister after his own mind. Thoroughly 
honest and respectable, with about the same share of abili- 
ties as was possessed by the king himself, he was certainly 
not likely to startle the world by any flights of genius. 
But for oue circumstance Addington’s ministry would have 
lasted long. So strong was the reaction against the Revolu- 
tion that the hulk of the nation was almost as suspicious of 
genius as the king himself. Not only was tlieie no outcry 
for legislative reforms, but tlie very idea of reform was un- 
popular. The country gentlemen were predominant in 
parliament, and the country gentlemen as a body looked 
upon Addington with respect and affection. Buck a minister 
was therefore admirably suited to preside over affairs at 
home m the existing state of opinion. But those who were 
content with inaction at home would not be content with 
inaction abroad. In time of peace Addington would have 
been popular for a season. In time of war even his warmest 
admirers could not say that he was the man to direct armies 
m the most terrible struggle which had evet been conducted 
by au English Government, 

For the moment this difficulty was not felt. On October 
1, 1801, preliminaries of peace were signed between Eng- 
land and France, to be converted into tlie definitive peace 
of Amiens on March 27, 1803. The ruler of France was 
now Napoleon Bonaparte, and few persons in England be- 
lieved that he had any real purpose of bringing Jus aggres- 
sive violence to an end. “Do you know what I call this 
peace V* said the king; “an experimental peace, for it is 
nothing else. But it was unavoidable.” 

The king was right. On May 18, 1803, the declaration 
of war was laid before parliament. The war was accepted 
by all classes as inevitable, and the French preparations for 
an invasion of Englaud roused tlie whole nation to a glow 
of enthusiasm only equalled by that felt when the Armada 
threatened our shores. On October 26 the king reviewed 
the London volunteers in Hyde Park. He found himself 
the centre of a great national movement with which he 
heartily sympathized, and which heartily sympathized with 
him. 

On February 12, 1804, the king’s miud was again 
affected. When he recovered, he found himself in the 
midst of a ministerial crisis. Public feeling allowed but 


one opinion to prevail in the country, — that Pitt, not 
Addington, was the proper man to conduct the administra- 
tion in time of war Pitt was anxious to foim an adminis- 
tration on a broad basis, including Pox and all prominent 
leaders of both parties. The king would not hear of the 
admission of Fox, His dislike of him was personal as well 
as political, as he knew that Pox had had a great shaie in 
drawing the prince of Wales into a life of profligacy. . Pitt 
accepted the king’s teims, and foimed an admmistiation iu 
which he was the only man of real ability. Eminent men 
such as Lord Grenville refused to join a ministry fiom 
which the king had excluded a great statesman on purely 
personal grounds. 

The whole question was reopened on Pitt’s death on Janu- 
ary 23, 1 806. This time the king gave way. The ministry 
of All the Talents, as it was called, included Pox amongst 
its members. At first the king was obseivcd to appear 
depressed at the necessity of surrender But Fox’s diami 
of manner soon gained upon him. “Mr Pox,” said the 
king, “I little thought that you and I should ever meet 
agam in this place, but I have no desire to look back upon 
old grievances, and you may rest assured I never shall re- 
mind you of them.” On September 13 Pox died, and it 
was not long before thekmg and the ministry were openly 
iu collision. The ministry proposed a measure enabling 
all subjects of the ctown to serve iu the army and navy 
in spite of religious disqualifications. The king objected 
even to so slight a modification of the laws against the 
Catholics and Dissenters, and the ministers consented to 
drop the bill. The king asked moro than this. He 
demanded a written and positive engagement that this 
ministry would never, under any circumstances, propose to 
linn “any measure of concession to the Catholics, or even 
connected with the question.” The ministers veiy properly 
refused to bind themselves for the future. They wore con- 
sequently turned out of office, and a new ministry was 
formed with tho duke of Portland as first loid of the 
treasury and Mr Perceval as its real leader. The spirit of 
the new ministry was distinct hostility to tho Catholic 
claims. On April 27, 1807, a dissolution of parliament was 
announced, and a majority m favour of the king’s ministry 
was returned in the elections which speedily followed, 

The elections of 1807, like tlie elections of 1784, gave 
the king the mastery of the situation. In other respects 
they were the counterpaifc of ono another. In 1784 the 
country declared, though perhaps without any clear con- 
ception of what it was doing, for a wise and progressive 
policy. In 1807 it declared for an unwise and retrogres- 
sive policy, with a very clear understanding of what it 
meant. It is m bis reliance upon tho prejudices and ignor- 
ance of the country that the constitutional significance of 
the reigu of George III. appears. Every strong Govern- 
ment derives its power from its representative character. 
At a timo when the House of Commons was less really 
representative than at any other, a king was on the throne 
who represented the country in its good and bad qualities 
alike, in its hatred of revolutionary violence, its moral 
sturdiness, its contempt of foreigners, and its defiance of 
all ideas which wore m any way strange. Therefore it was 
that liis success was not permanently injurious to the work- 
ing of tho constitution os the success of Charles X. would 
have been. If he were followed by a king less English 
than himself, the strength of representative power would 
pass into other hands than those which hold the sceptre. 

The overthrow of tho ministry of All tho Talents was 
the last political act of constitutional importance in which 
George III. took part. The substitution of Perceval for 
Portland as tho nominal head of the ministry in 1809 was 
not an ovent of any real significance, and in 1811 the reign 
practically came to an end, The king’s reason finally broke 
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down after the death of the Princess Amelia, Ms favourite 
child. The remaining lime years of his life were passed in 
insanity and blindness, and when he died on January 29, 
1820, in lus eighty-second year, no political results were 
to be anticipated. 

Geoige III had nine sons. After liis successor came 
Fiedenck, duke of York and Albany (1763-1827), 
"William. Heniy, duke of Claience, afterwards King 
William IV. (1765-1837), Edwaid Augustus, duke of 
Kent (17G7-1S25), father of Queen Victoria, Ernest 
Augustus, duke of Cumberland, afterwards king of 
Hanover (1771-1851), Augustus Frederick, duke of 
Susses (1 773-1 S43), Adolphus Frederick, duke of Cam- 
budge (1774-1860), Octavius (1779-1783), Alfied 
(1780-1782). He had also sis daughter's — Charlotte 
Augusta (1766-1816), married in 1797 to Frederick, 
king of Wurtemberg, Augusta Sophia (1768-1840); 
Elizabeth (1770-1840), married Frederick, landgrave of 
Ilesse-Homburg, 1818, Mary (1776-1857), married to 
William Frederick, duke of Gloucester, 1816; Sophia 
(1777-1848) ; Amelia (1783-1810). (s. n. o ) 

GEORGE IV. ( George Augustus Frederick, 1762-1830), 
lived long enough to strip the crown of the leadership of 
the nation which liis father had won for it. Bom on 
August 12, 1762, he was noted in the yeais of his early 
manhood for good looks, for ease of carriage, and gracious- 
ness of manner. He soon plunged into the whirl of 
sensual excitement. His life was passed in the grossest 
profligacy, He was false as well as licentious His word 
was never to be trusted. Hot even an occasional gleam of 
brightness lights up the dark picture of his career. If he 
now and then flung to a dependant a kindly word which 
cost him nothing, no seiious project of well-doing ever 
occupied his thoughts. Politics had no attraction for him 
except so far as changes of Government might minister to 
his ease, or biing lmn money to be squandered in some 
new scheme of folly. 

Such a character was probably beyond the reach of any 
education. But it is certain that the education which he re- 
ceived iu the strict and formal domestic circle of his parents 
was only fitted to repel him from the path of virtue. Ilis 
father became to him the type of uninteresting formality 
He gladly sought the society of his father’s Whig oppo- 
nents, and was initiated by Fox and Sheridan in the vices of 
the fashionable world. In 1783 lie naturally supported 
the coalition ministry which his father detested, and the 
coalition ministry in return proposed to raise lus income 
from £50,000 to £100,000. The king saved the ministry 
from committing one more blunder in its career by refusing 
to sanction the proposition. Iu 1786 the prince’s friends 
urged Pitt to increase the allowance, hut Pitt refused to do 
anything of the kind. All the world knew that the money 
would be frittered away at the gambling table or in some 
other equally disreputable way, Applying to the king and 
getLing a distinct refusal, the prince sold lus horses and 
carriages, shut up his house, and dismissed his servants. 
As it was well ltnown that these were not the expenses 
which had brought him to distress, he was only laughed at 
for his pains. A lower depth was soon reached. The 
prince fell m love with Mrs Fitzherbert who had been 
twice a widow at twenty-five. She was ready to marry him, 
but she would yield to him on no other terms. She was a 
Roman Cathohc, and a marriage by the heir of the crown 
with a Roman Catholic forfeited his succession by the Act 
of Settlement. Nor, by the Royal Marriage Act, could he 
legally contract marriage even with a Protestant without 
Ms father’s consent, unless at the end of a year after formal 
notice had been given, and then only if parliament had not 
expressed its disapprobation. Believing truly that he could 
contract no legal marriage with Mrs Fitzherbert, he was 


quite ready to go through the form of marriage. Mrs 
Fitzherbert, holding that the performance of the ceremony 
by a priest of her church was of sacramental efficacy, 
was indifferent to the legality of the proceeding. The 
marriage took place. Not long afterwards, m April 1787, 
Alderman Newenham moved in the House of Commons for 
a grant m relief of the prince. In the course of debate 
allusion was made to a maniage which might biing in 
question the succession. Fox went to the prince, and v,as 
assured by him that the marriage had never even formally 
taken place. Fox, deceived by his apparent openness, 
came down to the House and assured the Commons that 
the whole story was a malicious falsehood. The next day 
a friend of Fox’s opened his eyes to the trick which had 
been played on him. “I see by the papers, Mr Fox,” he 
said, t( that you have denied the fact of the marriage of the 
prince of Wales with Mrs Fitzheibeit. You have been 
misinformed. I was present at that marriage.” The 
prince w r as not content with his original falsehood. lie 
threw out hints to his fneuds that Fox had exceeded his 
instructions. He led Mrs Fi tzherber t to believe that Foxhad 
uttered the denial unsuggested. “ Only conceive, Maiia, ” 
he said to her, “ what Fox did yesterday. He went down 
to the House and denied that you and I weie man and 
wife,” The denial however cleared away for the moment 
one cause of the prince’s unpopularity. With the consent 
of the Government he received an addition of £10,000 to 
his income, £161,000 to pay Ms debts, and £20,000 for 
the repairs of Carlton House. The temporary insanity of 
the king in 1788 again brought the prince’s name promi- 
nently before the public. Fox maintained and Pitt denied 
that the prince of Wales, as the heir-apparent, had a right 
to assume the regency independently of any parliamentary 
vote. Pitt, with the support of both Houses, proposed to 
confer upon him the regency with certain restrictions. The 
recovery of the king in February 1789 pub an end to the 
prince’s hopes. During the king’s illness ho had been m 
the habit of amusing his companions by mimicry of his 
unfoitunate father. The disgust caused by his behaviour 
had doubtless some part m the enthusiasm with wliich the 
king was received when he went m state to St Paul’s to 
return thanks for his recoveiy. In 1795 the prince married 
Caroline of Brunswick, because his father would not pay 
hi3 debts on any other terms. Her behaviour was light 
and flippant, and he was brutal and unloving. The ill- 
assorted pair soon parted, and soon after the birth of their 
only child, the Princess Charlotte, tliey were formally 
separated. With great unwillingness the House of Com- 
mons voted fresh sums of money to pay the prince’s debts. 
In 1811 the prince at last became regent in consequence 
of his father’s definite insanity. No one doubted at that 
tune that it was in Ms power to change the ministry at his 
pleasure. He had always lived in close connexion ivith the 
Whig opposition, and lie now empowered Lord Grenville 
to form a ministry. There soon arose differences of opinion 
between them on the answer to be returned to the address of 
the Houses, and the prince regent then informed the prime 
minister, Mr Perceval, that lie should continue the existing 
ministry in office. The ground alleged by him for this de- 
sertion of his friends was the fear lest Ms father’s recovery 
might be rendered impossible if lie should come to hear of 
the advent of the Opposition to power. Lord Wellesley’s 
resignation in February 1812 made the reconstruction of 
the ministry inevitable. As there was no longer any 
hope of the king’s recovery, the former objection to a Whig 
administration no longer existed. Instead of taking the 
course of inviting the Whigs to take office, he asked them 
to join the existing administration. The Whig leaders 
however refused to join, on the ground that the question of 
the Catholic disabilities was too important to be shelved* 
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and that their difference of opinion with Mr Perceval was 
too glaring to be ignored. The prince regent was exces- 
sively angry, and continued Pexceval m office till that 
minister’s assassination on May 11, when he was succeeded 
by Lord Liverpool, after a negotiation m which the pro- 
position of entering the cabinet was again made to the 
Whigs and rejected by them. In the military glories of 
the following years the prince regent had no share. When 
the allied sovereigns visited England in 1814, he played 
the part of host to perfection. So great was his unpopu- 
larity at home that hisses were heard m the streets as lie 
accompanied his guests into the city. The disgust which 
his profligate and luxurious life caused amongst a people 
suffering from almost universal distress after the conclusion 
of the war rapidly increased. In 1817 the windows of 
the prince regent’s carriage were broken as he was on his 
way to open parliament. 

The death of George III. on January 29, 1820, gave to 
his son the title of king without m any way altering the 
position which he had now held for nine years. Indirectly, 
however, this change brought out a manifestation of popular 
feeling such as his father had never been subjected to even 
in the early days of his reign, when mobs were burning 
jack-boots and petticoats. The relations between the new 
king and his wife unavoidably became the subject of 
public discussion. In 1806 a charge against the princess 
of having given birth to ail illegitimate child had been con- 
clusively disproved, and the old king had consequently re 
fused to withdraw her daughter, the Princess Charlotte, from 
her custody, When in the regency the prince was able to 
interfere, and prohibited his wife from seeing her daughter 
more than once a fortnight. On this, m 1813, the princess 
addressed to her husband a letter setting forth her com- 
plaints, and receiving no answer published it in the 
Morning Chronicle. The prince regent then referred the 
letter, together with all papers relating to the inquiry of 
1806, to a body of twenty-three privy councillors for an 
opinion whether it was fit that the restrictions oil the inter- 
course between the Princess Charlotte and her mothershould 
continue in force. All except two answered as the regent 
wished them to answer. But if the official leaning was 
towards the husband, the leaning of the general public was 
towards the wife of a man whose own life had not been 
such as to justify him in complaining of her whom he had 
thrust from him without a charge of any kind. Addresses 
of sympathy were sent up to the princess from the city of 
London and other public bodies. The discord again broke 
out in 1814 inconsequence of the exclusion of the princess 
from court during the visit of the allied sovereigns. In 
August m that year she left England, and after a little time 
took up her abode in Italy. The accession of George IV. 
brought matters to a crisis. He ordered that no prayer 
for his wife as queen should be admitted into the 
Prayer Book. She at once challenged the accusation 
which was implied in this omission by returning to Eng- 
land. On June 7 she arrived in London, Before she left 
the Continent she hadbeen informed that proceedings would 
be taken against her for adultery if she landed m England. 
Two years before, m 1818, commissioners had been sent to 
Milan to investigate charges against her, and their report, 
laid before the cabinet in 1819, was made the basis of the 
prosecution. On the clay on which she arrived in London 
a message was laid before both Houses recommending the 
criminating evidence to parliament. A secret committee 
in the House of Lords after considering this evidence 
brought m a report on which the prime minister founded 
a Bill of Pains and Penalties to divorce the queen and to 
deprive her of her royal title. The Bill passed the three 
readings^ with diminished majorities, and when on the third 
reading it obtained only a majority of nine, it was aban- 


doned by the Government. The king’s unpopularity, great 
as it had been before, was now greater than ever. Public 
opinion, without troubling itself to ask whether the queen 
was guilty or not, was roused to indignation by the spec- 
tacle of such a charge being brought by a husband who had 
thrust away his wife to fight the battle of life alone, without 
protection or support, and who, whilst surrounding her with 
spies to detect, perhaps to invent, her acts of infidelity, was 
himself living m notorious adultery. In the following year 
(1821) she attempted to force her way into Westminster 
Abbey to take her place at the coronation. On this occasion 
the popular support failed her, and her death not long 
afterwards relieved the king from further anno) ance. 

Immediately after the death of the queen, the king set 
out for Ireland. He remained there but a short time, 
and his effusive declaration that rank, station, honours, 
were nothing compared with the exalted happiness of 
living in the hearts of his Irish subjects gamed him a 
momentary popularity which was beyond his attainment 
in a country where he was better known. His reception 
in Dublin encouraged him to attempt a visit to Edinburgh 
in the following year (August 1822). Since Charles II. had 
come to play the sorry part of a covenanting king in 1650 
no sovereign of the country had set foot on Scottish soil. 
Sir Walter Scott took the leading part in organizing his 
reception. The enthusiasm with which he was leceived 
equalled, if it did not surpass, the enthusiasm with which 
he had been received m Dublin But the qualities which 
enabled him to fix the fleeting sympathies of the moment 
weie not such as would enable him to exercise the influ- 
ence in the government which liad been indubitably 
possessed by his father. He returned from Edinburgh to 
face the question of the api ointment of a secretary of state 
which had been raised by the death of Lord Londonderry, 
better known to the world by his earlier title of Castlo- 
reagh. It was upon the question of the appointment of 
ministers that the battle between the Whigs and the king 
had been fought in the reign of George III. George IV. 
had neither the firmness nor the moral weight to hold the 
reins which his father had grasped. He disliked Canning for 
having taken his wife’s side very much as his father had dis- 
liked Fox for taking his own. BufcLoul Liverpool insisted on 
Canning’s admission to office, and the king gave way. Tacitly 
and without a struggle the constitutional victory of the last 
roigu was surrendered. But it was not surrendered to the 
same foe as that from which it had been won. The coalition 
ministry m 1784 rested on the great landowners and the 
proprietors of rotten boroughs. Lord Liverpool’s ministry 
had hitherto not been very enlightened, and it supported 
itself to a great extent upon a narrow constituency. But 
it did appeal to public opinion in a way that the coalition 
did not, aud wliat it wanted itself in popular support would 
bo supplied by its successors. What one king had gained 
from a clique another gave up to tho nation. Once more, 
on Lord Liverpool’s death in 1827, the same question was 
tried with the same result. The king not only disliked 
Canning personally, hut he was opposed to Canning’s policy. 
Yet after somo hesitation ho accepted Canning as prime 
minister j and when, after Canning’s death and the short 
ministry of Lord Goderich, tho king in 1S28 authorized the 
duke of Wellington to form a ministry, ho was. content to 
lay down the principle that the members of it were not 
expected to be unanimous on the Catholic question. When 
in 1829 the Wellington ministry unexpectedly proposed to 
introduce a Bill to remove the disabilities of the Catholics, 
he feebly strovo against the proposal and quickly withdrew 
his opposition. The worn-out debauchee had neither the 
merit of acquiescing in tho change nor tho courage to 
resist it. 

George IV. died on June 26, 1830. He had rendered to 
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tlie constitution of Ixis country the service of tacitly aban- 
doning a position winch had been perhaps necessarily 
achieved by his father, but which it was not desirable that 
the sovereigns of England should permanently occupy. 

His only child by his wife Queen Caroline was the 
Princess Charlotte Augusta, married m 1816 to Leopold 
of Saxe-Coburg, afterwards king of the Belgians. She 
died m childbirth November 6, 1817. (s n. g.) 

GEORGE of Cappadocia, who from 356 to 361 was 
Arian archbishop of Alexandria, was born about the begin- 
ning of the 4th century. According to Ammianus (xxii. 11), 
he was a native of Epiphania, in Cilicia ; but universal 
tradition makes him a Cappadocian. Gregory Nazianzen 
tells us that his father was a fuller, and that he himself soon 
became notorious as a parasite of so mean a type that he 
would “ sell hmiself for a cake.” By his powers of insinua- 
tion he succeeded in obtaining a lucrative contract for sup 
plying bacon to the army, but fulfilled its terms so ill 
that he was soon compelled to abscond after he had with 
difficulty escaped death at the hands of the indignant 
soldiers After many wanderings, m the course of which 
he seems to have lived for some time at Constantinople, 
and to have amassed a considerable fortune as receiver 
of taxes, he ultimately reached Alexandria. It is not 
known how or when he obtained ecclesiastical orders ; but, 
after Athanasius had been banished m 356, George was 
promoted by the influence of the then prevalent Arian 
taction to the vacant see. His persecutions and oppressions 
of the orthodox ultimately raised a rebellion which com- 
pelled him to flee for lus life; but his authority was re- 
stored, although with difficulty, by a military demonstration 
Untaught by experience he resumed his course of selfish 
tyranny over Christians and heathen alike, and raised the 
irritation of the populace to such a pitch that, within a few 
days after the accession of Julian, they rose en masse, 
dragged him out of prison, where he had been placed by the 
magistrates for safety, paraded him with every indignity 
through tlie streets on the back of a camel, burnt his dead 
body, and cast the ashes into the sea (December 24, 361). 
With much that was sordid and brutal in his character 
George combined a highly cultivated literaiy taste, and m 
the course of his checjuered career he had found the means 
of collecting a splendid library, which Julian ordered to be 
carefully preserved and conveyed to Antioch for his own 
use. The original sources for the facts of the life of Geoige 
of Cappadocia are Ammianus, Gregory Nazianzen, Epipha- 
nius, and Athanasius. In modem times his charactei has 
been drawn with graphic fidelity by Gibbon in the 23d 
chapter of the Decline and Fall. 

GEORGE, Saint, according to Metaphxastes the Byzan- 
tine hagiologist, whose narrative is substantially repeated in 
tfie Roman Ada Sanctorum and in the Spanish breviary, 
wis born in Cappadocia,, of noble Christian parents, from 
whom he received a careful religious training. Having 
embraced the profession of a soldier, he rapidly rose under 
Diocletian to high military rank, When that emperor had 
begun to manifest a pronounced hostility towards Christi- 
anity George sought a personal interview with him, in which 
lie made deliberate profession of his faith, and, earnestly 
remonstrating against the persecution which had begun, 
resigned his commission. He was immediately laid under 
arrest, and after various tortures, finally put to death at 
Nicomedia (or, according to other accounts, at Lydda) April 
23, 303 His festival is observed on that anniversary by the 
entire Roman Church as a semi-duplex, and by the Spanish 
Catholics as a duplex of the first class with an octave. The 
day is also celebrated as a principal feast in the Creek 
Church, where the saint is distinguished by tbe titles 
fieyaXopaprup and rpoiraiocjiopos. 

In the canon of Pope Gelasius (494) George is mentioned 
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among the martyrs whom the Roman Church venerates, but 
whose gesta it does not read. 1 The language implies that 
even at that date much had been written concerning him, 
but little that the Catholic Church could accept as trust- 
worthy. Numerous traits from the biography of the here- 
tical archbishop had already crept, it would seem, into the acta 
of the orthodox soldier , and it was feaied that any vigorous 
attempt to eliminate these would leave but a small residue 
of fact. Modern investigation has proved that apprehension 
to have been well-founded, for even on the Catholic side m 
the controversy regarding the existence andchaiacter of St 
George, the chief contention is simply the improbability 
that within the space of 150 years a turbulent and un- 
scrupulous Arian ecclesiastic should have come to be re- 
puted a holy martyr for the Catholic faith The caution 
displayed with regard to St George m the 5th century was 
not long preserved , Gregory of Tours, for example, asserts 
that his reliC3 actually existed m the French village of Le 
Maine, where many miracles were wrought by means of 
them , and the venerable Bede, while still explaining that 
the gesta of St George are reckoned apocryphal, commits 
himself to the statement that the martyr was beheaded 
underDacian.kmg of Persia, whose wife Alexandra, however, 
adhered to the Catholic faith. The dragon was a still later 
introduction into the legend, which, as given by Jacobus de 
Voragine and later writers, ceases to represent the hero as 
in any sense a sufferer. In its current popular form the 
story of his successful conflict is probably a mere modifi- 
cation of the old Aryan my thus, to which many inter- 
preters are now disposed to attach a solar interpretation. 

The popularity of the name of St Geoige in England 
dates from the time of Richaid Ccaur de Lion, who, it was 
said, had successfully invoked liis aid during the first 
crusade; but it was not till the time of Edward III that 
lie was made patron of the kingdom, although at the 
council of Oxford in 1222 it had already been ordered that 
his feast should be kept as a national festival The republics 
of Genoa and Venice were also under Ins protection ; and 
his name is much revered in all the Oriental churches. 

See Heyliu, The History of that most famous Sapid and Soulilicr 
of Christ Jesus, St George of Cappadocia (1631) , and. Milner, An 
Historical ancl Crihial Inquiry into the Existence and Character of 
St George, Pah on of England (1795). For some account of the 
muneious aiti&tic representations, •whether of liis martyrdom or of 
Ins timinph, see Jamieson s S 'acted and Legendary Ait, vol ii. 

GEORGE, known as Pisides or Pisida, a Byzantine 
writer of the 7th century, was, as his surname implies, a 
native of Pisidia ; but of his personal history nothing is 
known except that ho had been ordained a deacon, and that 
he held either simultaneously or successively tbe offices of 
“ Chartophylax,” “ Scenophylax,” and “Referendarius M in 
the “ Great Church ” (that of St Sophia) at Constantinople. 
He is also believed to have accompanied the fust expedition 
(622) of the emperor Ecraclius against the Persians ; at 
all events his earliest work, consisting of 1098 iambic 
trimeter verses under the title ’Ets rr ? v Kara. Ilepcrw c/corpa- 
Teiav 'H panXelov rov /SacriXtojs a/cpoacms rpets, is devoted 
to such a description of that campaign as could hardly have 
come irom any other than an eye-witness. This composition 
was followed by the ’A/Sapixa or ndA.ep.os ’A/Sapixo's in 541 
verses, containing the details of a futile attack on Constan- 
tinople made by the Avari in 626, while the emperor was 
absent and the Persian army in occupation of Chalcedon ; 
and by the 'Hpa/cMd?, a general survey of the exploits both 
at home and abroad of Heraclius down to the final over- 
throw of Chosroes in 627, which is believed to have been 
written before the end of 628. In addition to these three 
works, which have been edited by Bekker m the Corpus 
scriptorum histor. Byzant. (1836), we have from the pen of 


1 The full text of tins canon is given by Heylin, p. ii. c, 9 
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George of Pisidia the 'E £arjpepov vpoi Kocrixovpyta, a poem 
upon the creation of the world, containing m its present 
form 1910 trimeter iambic verses ; a treatise on the vanity 
of life, 5 Ei? t ov paraLov fiiov, in 263 verses ; a controversial 
composition, against Severus of Antioch, Kara 'Ae.vrjpov, m 
731 verses; two short poems upon the resurrection of Christ 
and upon the temple of the Virgin at Blachemse respect 
ively, and a prose encomium upon Anastasius the martyr, 
(’Ey uwptov eis rov aycov Avacrracrtoy pAprvpa). George 
of Pisidia is known to have written several other works, 
which, ho wever, are no longer extant j and there is no suffi- 
cient reason for assigning to him the compilation of the 
Chronicon Pctschale, or the astronomical poem entitled 
Empedoclis Sphcerct. The Hexaemeron and Be Vamtate 
Yitce were first printed along with a Latin version at Pans 
in 1584 . or 1585 by Fedsricus Morellus. They are also to 
be found in the Max. Bibliotheca Vett, Patrum, xii. p. 322 
(1677), and in the 46th vol. of Migne’s Patrologia Grceca. 
The only complete edition of all the extant works is that 
of Quercus in Foggmi’s Corp Ilist Span t Nova Ap- 
pendix (Rome, 1777). As a versifier George is correct and 
even elegant ; as a chronicler of contemporary events he 
is exceedingly useful; but the moderu verdict on his 
merits as a poet has not confirmed that of those later 
Byzantine wnteis whose enthusiastic admiration led them 
to compare him with and even prefer him to Euripides. 
Poecenfc criticism is unanimous in characterizing his com- 
position as artificial and almost uniformly dull. 

GEORGE op Trebizond (1396-1486), one of the dis- 
tinguished ■writers m the great controversy between Aris- 
toteliamsm and Platonism in the 15th century, wa3 bora at 
Chandace in the island of Crete. He received his cognomen 
apparently from the fact that his ancestors had como from 
Trebizond. At what period he came to Italy is not abso- 
lutely certain ; according to some accounts lie arrived as 
early as 1430, and settled as teacher of philosophy and 
rhetoric at Venice ; according to others he did not come over 
to Italy till the period of the council of Florence (1438-9) 
His reputation as a teacher and as translator of Aristotle 
was very great, and he was selected as secretary by Popo 
Nicholas V., ail ardent Aristotelian. The needless bitter- 
ness of his attacks upon Plato (in the Oomparatio Aristotelis 
et Platonis), which drew forth a powerful response from 
Bessarion (q.v), and the manifestly burned and inaccurate 
character of his translations both of Plato and of Aristotle, 
combined to ruin lus fame as a scholar, and to endanger 
his position as a teacher of philosophy. The indignation 
against him on account of his first-named work was so great 
that he would probably have been compelled to lcavo Italy, 
had not Alphonso V. given him protection at the court of 
Naples. He died at Rome in I486. Many of his transla- 
tions of Aristotelian treatises are to he found in the older 
editions of Aristotle. A notice of his other writings is 
given in Fabrieins, Biblioth. Grceca. 

GEORGETOWN, the port of entry for the District of 
Columbia in the United States of North America, is situated 
on the left bank of the Potomac at the head of navigation, 
about 2| miles W.N.W. of the capitol of "Washington City, 
with which it communicates by four iron bridges thrown 
across Rock Creek. Founded by the colonial Government 
of Maryland m 1751, Georgetown was a city with a distinct 
administration from 1789 to 1871 ; but in the latter year 
it was merged in the District of Columbia, and in 1878 it 
was incorporated with the city of Washington, so that now 
it has properly no distinct existence. It is beautifully 
situated along a range of hills, whose loftier eminences, 
locally called the Heights, afford delightful positions for 
villas and country seats, with extensive prospects over the 
river and Washington. The most noteworthy institution 
is Georgetown College, the oldest Roman Catholic college 
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m the United States, which occupies two handsome 
brick buildings in the midst of extensive grounds at the 
west end. It was founded as an academy in 1789, was 
chaitered as a college in 1799, and in 1815 received 
the right of conferring degrees. Its medical depart- 
ment, originated m 1851, and the legal department, dating 
from 1870, are both in Washington. The university 
has a library of upwards of 30,000 volumes, an extensive 
apparatus for phystcal science, and a museum of natural 
history. In 1873 the teaching staff numbered 35 /Among 
the other institutions in the town may bo mentioned the 
Convent of the Visitation, with a female academy attached; 
the Peabody library; the Linthicum institute (founded 
m 1872 by a retired merchant, who left $50,000 for 
the education of poor white boys); the aged women’s 
house, maintained by voluntary subscription; and the 
industrial home for juvenile vagrants. The aqueduct 
which conveys a branch of the Chesapeake and Ohio canal 
over the Potomac is 1446 feet long, and its granite piers, 
nine in number, rise 36 feet above tbe ordinary surface of 
the water, and rest on the solid rock 17 feet below the 
bottom of the river. A great decline has taken place in the 
commercial activity of Georgetown. Its foreign trade is 
very slight, being represented in the year ending Juno 30, 
1878, by no more than 6113 dollars of imports and 10,056 
I dollars of exports ; but its share in the coasting trade is still 
considerable, 187 steamers and 45 sailing vessels, affording 
a total tonnage of 96,339 tons, having entered in the year 
already mentioned, its position at the terminus of the 
Chesapeake and Ohio canal secures for it a fair share in the 
shipping of the coal from the Alleghany fields ; and its 
fisheries render it a great market for shad and herrings. 
Among the industrial establishments the first place is held 
by the flour-mills, six m number ; but there aro also corn- 
mills, timberyards, tanneries, foundries, breweries, a paper- 
mill, and a vinegar factory. The principal cemetery for 
Washington occupies a beautiful situation on Georgetown 
Heights. In 1830 the population of Georgetown was 8441 ; 
in 1840 it was only 7312 ; by 1860 it had reached 8733 ; 
and in 1870 it was 11,384. 

GEORGETOWN, known as Stabroek during the Dutch 
period, now the capital of British Guiana, is situated in the 
county of Domerara on the east bank of the Domerara river, 
about a mile from its mouth, in 6° 49' 30" N. lafc. and 58° 1 1' 
30" W. long. It is one of the prettiest towns of that pait 
of the woild, and presents an unusually attractive appear- 
ance to the approaching voyager. The streets aro wide and 
straight, intersecting each other at right angles, and recall- 
ing, by the canals that run along the centre, tho memory of 
the Dutch ; and the houses aro so richly embosomed by 
| cabbage-palms, cocoa-nut trees, and other trees and shrubs, 
that they look rather like a collection of villas than a tovm. 
Tho street along tho river side, where the shops and stores 
aro mainly situated, forms, however, an exception ; there 
everything is plain, hare, and business-like. Private 
dwelling-houses are usually built of wood and raised 3 or 
4 feet above the soil on wooden piles or brick pillars ; they 
are painted in various simple colours, for the most part in 
white ; in front they have open verandahs. Among tho 
public edifices tho first place is due to a building in the 
centre of the town which was erected between 1829 and 
1834 at a cost of £60,000, to accommodate the legislative 
council, tho courts of justice, the custom house, tho treasury, 
and other administrative offices ; it is of considerable extent 
and architectural beauty, with shady porticoes and marble- 
paved gallerios supported on cast-iron columns. Besides a 
cathedral, which cost £15,000, there are churches belonging 
to the Wesleyans, the Baptists, tho London Missionary 
Society, and other ecclesiastical organizations, several 
liberally-maintained hospitals, an icehouse, and tw'O market- 
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places, of which the one opened in 1844 cost £11,400, and 
the other opened in 1852 cost £2450, The prison, a large 
building, or rather collection of buildings, surrounded by 
a strong wooden wall, can accommodate upwards of 200 
prisoners. A fort, the Frederick William, situated below 
the town, only contains a small batteiy, but m the vicinity 
there are extensive and well-organized barracks. One of the 
principal disadvantages duo to the position of Georgetown 
is the lack of drinking water , but this is so far remedied 
by the constiuction of both piivate and public tanks for the 
storage of the ram, by the introduction of water from the 
Lamaha creek, by a canal, and further by the boring of 
Artesian wells. The first attempts to apply the Artesian 
principle was made in 1831 by Major Staple, and his 
example lias been widely imitated not only m the town itself 
but also m the surrounding country Though the water 
thus obtained is strongly impregnated with iron, carbonic 
acid gas, salt, and magnesia, it is readily drunk by horses 
and cattle, and after it has been scummed and filtered it can 
be used for cooking. As it rises to the surface the water 
has a temperature of 84° Fahr., 5° higher than the water 
in the river Ice is almost a necessity of life in the town, 
and it forms a regular import from Boston, along with fresh 
meat and other northern produce. The population of 
Georgetown in 1851 was 25,508 ; in 1861 it was 29,174 ; 
and by 1871 it had reached 36,563. (See Appun, Unier 
den Tropen, Jena, vol u). 

GEORGIA, a kingdom in central Transcaucasia, re- 
markable for the long list of its sovereigns, the monarchy 
having extended over a period of upwards of 2000 years, 
the kings reigning at times independently, or under the 
rule of Persia, Turkey, or the Eastern empire. The earliest 
name of the country wa3 Karthli; the ancients knew it as 
Iberia, bounded on the one side by Colchis and on the other 
by Albania; and it has for centuries been called Georgia. 

Georgia proper, which includes Karthli and Kakhetia, is 
bounded on the N". by Ossety and Daghestan, on the E. by 
Sliekyun, on the S. by Shamshadyl and the khanates of 
Erivan aud Kars, and on the W. by Gouria and Imentia; 
but the kingdom at times included Gouria, Mingrelia, 
Abkhasia, Imentia, and Daghestan, and extended from the 
great mountain range to the Araxes. It now forms the 
government of Tiflis, divided into the districts of Dousliett, 
Telav, Sygnah, Gori, and Akhalzikh, having an area of 
nearly 25,000 square miles, and in 1873 a population of 
635,313, made up chiefly of Georgians and Armenians, — 
there being also Persians, Tatars, and a few Jews and 
Europeans The chief city is the ancient capital of Tiflis, 
the seat of government, under a governor- general, for the 
whole of Transcaucasia, and the principal centre of com- 
merce. Soe Caucasus and Tifuts. 

Vegetable Products. — The valleys and declivities are 
fertile, producing maize, millet, barley, oats, rice, beans, 
lentils, and corn (which is best in the plains near Gori), also 
cotton, flax, and hemp, now exported exclusively to Russia. 
The vineyards cover 75,400 acres, the average produce of 
wine being at the rate of 230 gallons per acre , the valley 
of the Alazan yields the best qualities. It is consumed 
in the country and adjoining districts, the only wine ex- 
ported being that produced from vine-canes brought from 
the Crimea. Grape3 are gathered in September, and the 
wine is fit for use one month after it has been put into a 
bourdyouh, “ skin,” or Tcvevry, a huge earthen jar in which it 
may be preserved for years. New vines are planted every 
six, eight, or ten years, according to the nature of the soil, and 
are cut after the frmt is gathered, and again in March and 
April when the soil is turned up. The Lecanium vitis and 
Oidiurn have attacked the plants from, time to time, though 
not in severe form, hut the Phylloxera vastatnx has been 
hitherto quite unknown. In the vineyards are often seen 
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the apple, pear, and quince trees; other fruits include tlie 
pomegranate, peach, apricot, plum, almond, mulberry, 
pistachio, fig, cherry, walnut, hazel-nut, medlar, melon and 
water melon, raspberry, &c. In summer the banks of 
streams are covered with beautiful wild flowers, — the prim- 
rose in double form, the crocus of varied eolouis, and 
snowdrops appearing early in March in the greatest pio- 
fusion. 

Animals. — The domestic animals aie the camel, ox, mule, 
ass, and buffalo as beasts of burden, with the goat, and an 
immense number of pigs, pork being favourite food. Tlie 
horse — small, hardy, and enduring — is ridden more fre- 
quently unshod, except in the hills ; no pains are taken to 
improve the breed. The wild animals of gieatest import- 
ance are the hear, ibex, wolf, hyaena, fox, wild boar, wild 
goat, and antelope, while the pheasant, woodcock, quail, 
and “partridge of the Caucasus” are the principal winged 
game. The fish taken in the Kour and other rivers are 
the sturgeon, silurus, carp, percli, trout, gudgeon, and a 
fish resembling the salmon, called oragoula by the Georgians. 
The great sturgeon, belouga or hansen, is taken at the 
estuary of the Kour m the Caspian. 

Communication . — A railroad connects Tiflis with Poti 
ou the Black Sea, the line over the Souram pass, 3037 feet 
above the sea, being laid at gradients of 1 in 22, over a 
distance of about 8 miles. Lines of rail are projected for 
connecting Vladykavkaz m the north, and Djoulpha at the 
Persian frontier, with the capital. Post-roads are excellent, 
and saddle-horses and comfortable vehicles for post-horses 
are to be obtained at the principal towns. Locomotion is 
very inexpensive. 

History — Tlie material at the disposal of the historian of Geoigia 
is scanty An anonymous work of tlie 12th century gives the his- 
toiy fiom the earliest times to the year 1124 , another, also anony- 
mous, is a continuation to the division of the kingdom in 1445 , 
and a thud is the compilation by tho Cz&ievitch Wakhoucht, being 
the complete annals horn the earliest times to the year 1745. 
These, and a few pamphlets mdiftexently edited, if we except the 
memoirs of his family by Stephen Oibeliam, arclibi&liop of Siouny 
in the 13th centuiy, compnso all that is left to us diumg an in- 
terval of upwards ot 2000 years. 

The eailie&t Armenian clnomeleis have included facts on Georgia, 
which it is believed were founded on traditions they xeceived from 
tho Georgians. Accoidmg to these authorities, the Gcoigian, 
Armenian, Kakhetian, Le&glnan, Mmgrehan, aud other laces m 
Tianscaucasia aie the descendants of Thaigamos, who was tho 
great-grandson of Japhet, tlie son of Noah, though we read in Gen. 
x. 3 that Togarmali v T as tho son of Gomel’, who was the son of 
Japhet. Those different populations wore afterwards included under 
tho general name of Thargomosiany. The second son of Thar- 
gamos, named Karlhlos, having settled m that part where is now the 
rivulet Karthli, became the*patnarch and king of tho people in tlie 
land around, called Karthli after himself. His son Mtzkhethos 
founded the city of Mtzkhetha, winch became the capital ; and a son 
ot Mtzkhethos, named Ouphlis, was tho author of the roek-cut town 
near Gon. At that period the title assumed by tho ruler was 
mamusaHysy, “lord or head of the house,” the worship being 
that of the sun, moon, and five planets. Tho first to lcvive the title 
of king was Phamawaz, 302-237 b c , who rid tlie countiy of the 
lyiant Ason, a governor appointed by Alexander tlie Great. Pliar- 
nawaz originated the orthography of the Georgian language, and is 
said to have invented the military alphabet. In 140 B.c. Mirvan 
became king. His son and successor was dethroned by liis own 
subjects, and tlie crown offered to Ardaces I., whoso son, Arsliag, 
ascended the throne 71 b.c , the dynasty of Arsaces thus commenc- 
ing its rule. The deeds of Sulla, Lucullus, Pompey, and Mithra- 
dates next serve to illustrate the courage and warlike qualities of 
the people of Iberia. In 265 the Sassaman dynasty commenced in 
the peison of Miriam, son of Shapour I , who was married to a 
daughter of the late king Asphagor Mmam and all his subjects 
were converted to Chiistiamty by Nonna or Nina, a poor captive, 
who had escaped tho persecution of Tiridates, king of Armenia. 
She prevailed upon the people of Karthli to desist from offering 
human victims, and to overturn tlieir pagan altars; and the king 
erected a sanctuary, which was afterwards replaced by a noble 
edifice, 364-379, on the spot where now stands the cathedral at 
M’zliett. Miriam applied to Constantine for priests to instruct his 
ueople, and many were sent, among them being Eustace of Antioch 
tn 469 King Yaklitang, surnamed Gowgasal , “ wolf-lion,” founded 
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a city which, he called Tbylysys-Kalaky, now Tiflis, on account of 
the warm spring? theie Vakhtang established a patnarehate at 
Mtdchetha, and constructed the foi tress of Souram. He conquered 
Mmgreha, and biought the Ossets and Abkhasians under subjec- 
tion He also took possession of a large pait of Armenia, and har- 
ing foimedan alliance withChosioes, king of Peisu, even advanced 
into India The seat of government was ti ansfen ed from Mtzkhetba 
to Tbylysys-Kalaky, when. Datchy came to the thione m 499. At 
tins opoch. the Geoigian and Aimenian Chinches had separated , 
and a century later, the Georgian and I! us si an Chuiches united 
On the death of Stephanos, who had ruled under the protection 
of the Eastern empite, a Bagrntide named Gouram was nominated 
couiopolate by the empeior Soon after the appeal ance of Mahomet 
in the 7th century, the Arabs, having conqueied the Peisians, en- 
teied Armenia and Geoigia, and for neaily a century compelled all, 
under pam of death, to embrace Mahometanism. In 787 the 
Sassanun dynasty came to an end Asliod I , Mcclz, '‘the Gieat,” 
a Bagratide, succeeded, lecemng fiom the caliph Haioun al Ras- 
chid the title of gland prince, and that of couiopolate fiom. the em- 
peror , but it was not until about 841 that the sovereign (Bagrat 
I ) was recognized by the caliph as ruler, the country during the 
interval having been continually ravaged by the Arabs Then 
hist expedition, m the leign of Bagrat I , included the occupation 
of Tiflis The reign of Bagiat III. maiks an epoch, for that 
monarch, who was lung of Abldiasia, succeeded to the crown of 
Geoigia by right of inheritance, his sovereignty extending fiom 
the Black Sea to the Caspian He encouraged tlie aits and 
sciences, and was the founder ot the noble cathedial at Ivoutais, the 
first building in the style of architecture thencefoilh denominated 
Georgian During the reign of Bagrat IY. the Seljuks commenced 
in 1048 a succession of invasions, until they were eflectually repulsed 
by Lipaiit Oiboulk at the head of a compaiatively small force of 
Georgians, Armenians, and Greeks _ Liparit lumself was taken 
pusoner, and Bagrat carried off his wife m his absence, but, regain- 
ing his libeity, Liparit took up aims against his sovereign, and 
iliove him out of his capital into Abldiasia Bagrat appealing to 
the empeioi, it was airanged that he should letuin to his kingdom, 
of Georgia and Abldiasia, Lipaiit being suffeied, as his dutiful sub- 
ject, to retain the piovmce of Meskhy 
In 1064 the Seljuks under Aip- Aslan again overran Geoigia, 
destroying Tiflis and slaughtering the inhabitants In 1072 
Geoige II ascended the thione, and m Ins leign Tiflis was again 
devastated by the Seljuks, the king lumself being foiccd to fly With 
his valiant son and suceessoi, David III , the fortunes of Geoigia 
changed, for the enemy was duven out of the plains of Kakbetia, 
and the Ian 1 fiom Tiflis to Am was freed of his presence in 1123 
hy Iran Oibeliam, whose signal services weie rewmded by elevation 
to the rank of constable The next monarclis were Demetrius I. 
aud David IY., tlielattei, at Ids death, entrusting his son Demna 
or Demetrius to the guardianship of Ivan Oibeliam, and the le- 
gency to Ins brother George, who with the assistance of Ivan, 
greatly extended the Geoigian territory, rescuing fiom the 
Seljuks a largo portion of Armenia When m 1177 Demna 
had attained Ins majouty, the nobles desirous of supporting 
the young punco’s chums called upon Ivan, whose popularity 
Ind meanwhile been increasing, to plate him on the thione 
George foi tided himself at Tiflis and awaited events , lus rale, how- 
ever, was too fa inly established to be easily shaken, and, many 
of Ivan’s partisans espousing Ins cause, he at length set out to besiege 
Lorhy, winch Ivan and Ins charge had made their headquarter 
Numerous desertions reduced the ranks of the besieged, until young 
Demna fled at last to the encampment of his uncle, and entreated 
him to spare lus life. His puiyev was granted, but lie was depmed 
of his eyes, and otherwise mutilated. The prince having sur- 
rendered, Ivan declared lus readiness to submit on condition that 
he should be honourably tieated George assented, showed lus 

{ irmoner all honour until he had got the whole of his lelutives into 
us power, when he oidered that all should he massacied, Ivan 
lumself being blinded and brutally treated. Three only of his 
kinsmen were saved— a brother named Liparit, and his two sons 
who had gone to Peisia to solicit the aid of the atabek Iklegouz. 
From them are descended the Orheliam of the present day At the 
tune of their extermination, the possessions of the Orboulk comprised 
more than the half of Georgia. It is related that tho ancestors of 
this powerful family, princes of the family of Djenkapour of the 
royal race of Djencsdan, first caine to Karthli from that part of 
Asia which lies between China and the Ural ; the fortress of Orpeth 
was given to them for a residence In letum for tho friendly recep- 
tion accorded to them, they united with the Karfchlosides in throwing 
off tho Persian yoke, a service which obtained for the chief Orboulk 
the rank of tsbasalar or generalissimo. During the reign of 
Pharnawaz, the Oiboulk took precedence next to the sovereign, and 
matrimonial alliances wore formed with the royal house. The first 
of the family individualized in the annals was the warrior Liparit 
(S75-QOO). George III. died m 1184, and was succeeded by lus 
only child Thamar, whose kingdom extended from tho Caspian to 
the Black Sea, and fiom beyond the Caucasus to Armenia, for 


Trebizond, Erzeroum, Tovin, Kars, and Am fell to her arms Her 
missionaries travelled far and wide, and numerous chuiches were 
constructed, and thus it was that her many virtues and bill Iran t 
rale seemed to hei the title of Mep'hc, “ king ’ This gieat queen 
was succeeded m 1212-13 by her sou Geoige IY , surnamed Lasha, 
“He who enlightens the woild," who, assisted by the powerful 
noble, Ivan Mkhargidzelidze, of the family that had leplaced the 
Oibeliam m the loyal favour, vanquished the Peisians m many 
battles, conquering Gaudja, and permanently occupying Kars. In 
1220 and 1222 the Mongols again visited Georgia The king left 
an infant son w T ho afterwards reigned as David IV , but lus ow r n 
sister, Roiibsoudan, seized the ciown m 1223, aud passed a life not 
free fiomieproaeh To revenge himself upon the queen, who refused 
his suit, Jalal-uddm twice occupied her capital, and her kingdom 
was again overrun by the Mongols, who committed fearful ravages. 
Next follow the exploits of Timur, who invaded Geoigia m 1386, 
and, having seized upon the capital, earned away the king, Bagrat 
V , who feigned conveision to Islamibin that he might gam the 
confidence of the conqueror By this means he succeeded in ob- 
taining fiom Timur a force of 12,000 men, for the pui pose of pre- 
vailing upon his people to embrace Mahometanism. Bagrat had 
preconcerted his plans, aud m duo com so eveiy Tatar in his suite 
was slaughteied by Ins own warriors In an ungovernable passion 
Timui i e-en teied Geoigia (1393-94), and laid waste the entire 
country, levelling towns and villages, without sparing a single life. 
Satiated of bloodshed, he withdrew to the plains of Kambagli, and 
Geoige YII , son and successor to Bagrat, returned upon the death 
of Ins father (1401) from the mountains where lie had remained 
concealed, and occupied the capital Timur made wai upon him 
as well, compelling his submission, and in 1403 finally quitted the 
country Geoige was succeeded by Constantine II. , whose successor, 

Alexander I , son of George YII , icstoied the kingdom to prosperity, 
but towauls the close of his days he conceived the unhappy idea of 
dividing 1ns kingdom among lus three sons, an act that w as followed 
by internecine wars, rebellions, massacres, and foreign invasions 
Fiom about this penod commence tho relations of Russia with 
Georgia audits neighbouring puncipnlities, form 1492, diuiug^the 
w*ar fomented between Turkey and l’ersia, Alexander, Icing of Jiak- 
hetia, sought the piotectiou of tho czar John III Again, m 1587, 
Boris Goclounofl was appealed to for succour , and when, m 1618, 
Shah Abbas invaded Georgia, Teimonraz I applied for assistance 
to Michael Fcodorovitch (the fiistof the Romanoffs), as did also, m 
1621, Geoige III. king of Imoritia, and Maima Goimul the ruloi of 
Gouna In 1638 Levan, sovereign of Miugreha, took the oath of 
allegiance to Alexis Miehacloviteh, and in 1650 Alexandra oi Imentia 
acknowledged the sovereignty of Russia. That empire, however, 
could not render material assistance to those petty sovereigns m 
thstioss, and little was done until fresh excess >s committed by the 
Turks and Peisians afforded Peter the Great the excuse for sending 
an expedition, m 1716, under Bekcvilch a Circassian ehirlt.im, to 
siuvcy the Caspian slioie and erect defences Bokovileli was over- 
lowered by the Tatars, and slaughtered xvith the whole of lus force. 
,'otei then oi cupied the Aveslem shore of the Caspian, taking the 
king of Geoigia under Ins protection. This was Vakhtang VI. , 
the author ot a code that was in vogue until 3841, when Russian 
laws Avcie m great measure introduced But ho was unable to resist 
Nadir Shah and abdicating m 1724, retired to Astrakhan, where 
lie died Petei being at peace with Turkey, and having concluded 
the traaty of Nystadt iviih Sweden, left, Mosecnv, May 24, 1722, and 
embarked at Astrakhan with troops destined for Geoigia and tho 
Foisian piovinoos, Dcrbwit, 13akou, Ghylan, and Mii/andernn fell 
into his power, and he constiueted a fort oil the river Soulak, 
winch lie named St (hoix All these places wero ceded by treaty, 
m 1732, after Nadir Shah had delivered Kartldi and Knkhetia from 
Turkish oppression. A few years later, in 1735, Tmkey renounced 
all claim to those countries m favour of Persia When war broke 
out with Turkey m 1768, General Todlebeu was sent to tho assist- 
ante of Solomon I., king of Imentia, and the Turks worn expelled 
that kingdom. Thou iollowed the treaty of Kainardsebi in 1744, 
by which Georgia, Imentia, and Mingroha were placed under the 
protection of Russia. In 1795 Aga Mahomet Shall hud Tiflis in 
rains, a disaster that was succeeded by dissensions in the royal 
family; and Herachus II., who in 1788 had declared himself the 
vassal of Russia, now appealed to that country for protection. Tho 
next sovereign, George Kill,, renewed this appeal, which would 
have been granted hut for the sudden death of the emperor Paul. 
Alexander I. hesitated for a time, until George finally renounced his 
ciown in 1799 m favour of Russia, drawing down upon him the 
hatred and curses of Ins country. Ills younger brother, Alexander, 
made an effort to secure tho crown, but the chiefs saw the hopeless- 
ness of attempting to throw off the Russian yoke, and, being but 
poorly supported, tho prince was beaten on the banks of the Lora. 
George died the following year, being the last of the Bagratides to 
occupy the tlirono of Georgia, which his ancestors had held for the 
space of 1029 years. It may be stated that the Bagrations claim 
descent from David, by Ids adulterous intercourse with the wife of 
Uriah ! Georgia was noxv virtually annexed to the empire, and on 
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September 12, 1801, Alexander I. issued a proclamation, announc- 
ing the fact to the people of that country. In 1810 the prince of 
Imentia revolted against Russia ; but this movement was quickly 
suppressed, and the puncipality annexed. Manna V , themlerof 
Gouria, leeogmzed the suzerainty of Russia m the same year, his 
principality being eventually annexed in 1829. 

See Wakhoucht, Histoire de la Qiorgie, trans by Biossct. and additions, 5 vols , 
St Peteiibiug, 1S49, Vladjkyn, Sabesyednyk v’pouteshesiiyry pa Kavkazou, 
Moscow, 1874, Zeidleitz, Ottherk Yynadyelya Kavkaza, Tiflis, 1873, Comin J. 
Buchan Telfei R NT , The Ci imea and Ti anscaucasia, 1S77 (JJBTE) 

Ethnology —Of the thiee mam groups into which the Caucasian 
races aie now usually divided, the Georgian is m every respect the 
most impoitant and mteiestmg It has aecoidmgly largely occu 
pied the attention of Orientalists almost incessantly fiom the days 
of Klaproth to the pieseut time. Yet such are the difficulties con- 
nected with the origin and mutual relations of the Caucasian 
peoples that its affinities are still far from being cleaily established. 
Anton Schiefner and P Y. Uslar, however, who must be accepted 
as undoubtedly the greatest authorities on the subject, have at 
least ai rived at some negative conclusions valuable as stalling points 
for further research. In their valuable papers, published in the 
Memoirs of the St Petersburg Imperial Academy of Sciences and 
elsewhere, they have finally disposed of the views of Bopp and 
Bi osset, who attempted on linguistic grounds to connect the 
Georgians with the Aryan family. They also clearly show that 
Max Mullei’s “Turanian” theory is untenable, and they go a long 
way toivaids piovmg that the Geoigian, with all the other Cau- 
casian languages except the Ossetian, foims a distinct linguistic 
family absolutely independent of all otheis This had alieady been 
suspected by Klapioth, and as the same conclusion has been amved 
at by Pr Muller and Zagarelli, it is not likely to be set aside by 
further investigation. 

Uslar’s “Caucasian Family 1 ' comprises the following three gieat 
divisions — 

1 . W estern Gi oup. Typical races : Tcherkessians and Abkhasians 

2 Eastern Group Typical races : Tchetchenzes and Lesghians. 

3. Southern Group. Typical race Georgians, 

Here the term “family” must be takeu in a far more elastic 
sense than when appliod, for instance, to the Aryan, Semitic, or 
Eastern Polynesian divisions of mankind. Indeed, Uslar would 
perhaps be the first to admit that the fundamental unity of the 
three gioups has not yet been established, and that they piesent at 
least as wide diveigencies as are found to exist between the Semitic 
and Hamitic linguistic families, wdiose pnmitive lelationship lias 
not yet been definitely detei mined Thus, while the Abkhasian of 
group 1 is still at the agglutinating, the Lesghian of group 2 lias 
fairly reached the inflecting ,sfcute, and the Georgian seems still to 
wavei between the two. In* consequence of these dilfeient stages 
of development, Uslar hesitates finally to fix the position of Geoigian 
in the family, regarding it as possibly a connecting link between 
groups 1 anil 2, but possibly also radically distinct from both. 

Including all its numerous ramifications, the Georgian or southern 
group occupies the greatei pait of Ti anscaucasia, reaching fiom 
about the neighbourhood of Batoum on the Euxme eastwards to the 
Caspian, and merging southwards with the Armenians of Aiyan 
stock. It comprises altogether nine subdivisions, as in, the sub- 
joined table : — 

1 The Georgians Proper, who are the Iberians of the ancients and the 
Grunya of the Russians, hut who call themselves Kaz lhahnians, and who in 
meduevu.1 times weie masteis of the Rion and Uppei Kui as far as Its junction 
with the Alazan 

2 The Imerixians, west of the Suram mountains as far as river Tzchcms- 
Tzchali. 

8. The Gurians, between the Rion and Lazistan, 

4. The Lazes of Lazistan on the Euxme 

5. The Swanitiiianb, Shvans, or SwanIans, on the Upper Ingur and Tzclicnis- 
Tzchali rivers. 

6. The Mingrelians, between nvcis Tzchenis-Tzehali, Rion, Ingur, and the 
Blaolc Sea 

8 The Pshavs or Scniyi;,'.' ° f tlie AtaaBl and 

9 The K hevsurs, ...J JoianTOia 

All these formed jointly the ancient kingdom of Ibeiia, whose 
map’M or “ king ’’ resided at Mtzkhet till 469 a.d , when the seat 
of government was removed to the neighbouring Tphlissi or Tphilis- 
kalaki, i.e., “warm town,” so called .from its thermal springs. 
This place lias ever since continued to be the capital of the king- 
dom, and now bears the abbieviated name of Tiflis. The repre- 
sentative branch of the race have always been the Karthahmans, a 
name which the native Christian chroniclers profess to trace back 
to Khartlos, second son of Thargamos, son of Japhet, son of Noah 
From Thargamos all their tribes are by their writers called, collect- 
ively, Thargamossiam, and from Khartlos their country receives 
the name of Karthveli or Karthli But no weight can he attached 
to these gonealogies and etymologies, which would doubtless never 
have been heard of hut for the national desire to connect the race 
with the Mosaic account of the dispersion. It is now pretty well 
established that the Georgians are the descendants of the aborigines 
of the Pambald highlands, and that they found their way to their 
present homes from the south-east some four or five thousand years 


ago, possibly under pressure Irora the great waves of Aryan migra- 
tion flowing from the Eraman table-land westwards to Asia Minor 
and Europe. The teims Georgian and Giusya aie simply coirup- 
tions of the Persian Guij, as m Gurjistan=Gurjland= Georgia 
The Georgians proper are limited on the east by the Alazan, on the 
noith by the Caucasus, on the west by the Meskhian hills, separating 
them from the Imcntians, and on the south by the Kurnvei and the 
Kaiadagh and the Pambaki mountains. Southwards, however, no 
haid and fast ethnical line can be drawn, foi even immediately 
south of Tiflis, Georgians, Aimemans, and Tatais are found intei - 
mingled eonlusediy together 

The Georgian race, which represents the oldest elements of 
civilization in the Caucasus, is distinguished by some excellent 
mental qualities, and is especially noted for personal courage and a 
passionate love of music The people, however, are described as 
fierce and cruel, and addicted to the vice of intempeiance, though 
You Tlnehnann speaks of them as “rather haid drinkers than 
drunkaids.” Physically they are a fine athletic lace of pure Cau- 
casian type ; hence during the Moslem ascendency Georgia supplied, 
next to Circassia, the largest number of female slaves for the Tuikish 
hatems and of recruits for the Osmanli aimies, more especially for 
the select coips of the famous Mameluks 

The social organization rested on a highly aristocratic basis, and 
the lowest classes were separated by several giades of vassalage fiom 
the highest But since their mcoipoiation with the Russian em- 
pue, these relations have become greatly modified, and a moie 
sharply defined middle class of meichants, tiadeis, and artisans has 
been developed The power oflife and death, formerly claimed and 
fieely exercised by the nobles over their serfs, has also been expressly 
abolished. They are altogether at present m a fairly well-to-do con- 
dition, and it cannot be denied that under the Russian administra- 
tion they have become industrious, and have made considerable moral 
and material progiess. 

Missionaries sent by Constantine the Great introduced Christi- 
anity about the beginning of the 4th century Their efforts were 
gieatly aided by tlie exemplary life of a female slave named Nma, 
who came into Georgia dunng the reign of King Miriam (265-818), 
and who occupies a prominent place m the ecclesiastical lccords of 
the country. Since that time the people have, under severe pressure 
from surrounding Mahometan communities, remained faithful to the 
principles of Chn&tiamty, and are still amongst the most devoted 
adherents of the orthodox Greek Church. Indeed it was their 
attachment to the national leligion that caused them to call in the 
aid of the Christian Muscovites against the proselytizing attempts 
of the Shiite Peisians — a step which ultimately brought about their 
political extinction. 

As alieady stated, the Karthli language is not only fundamentally 
distinct from the Aryan linguistic family, hut cannot bo shown to 
possess any clearly ascertained affinities with either of the two north- 
ern Caucasian groups. It lesembles them chiefly in its phonetic 
system, so that according to Rosen ( Sprache der Lasen ) all the lan- 

uages of central and western Caucasus might be adequately rendered 

y the Georgian alphabet. Though certainly not so harshas theAvai, 
Serghian, and other Daghestan languages, it is very far from being 
euphonious, and the frequent recurrence of such sounds as ts, ds , tha, 
JJi, khh. gh (Arab, z), q (Arab <j), for all of which there are 

distinct characters, renders its articulation rather more energetic and 
rugged than is agreeable to ears accustomed to the softer tones of the 
Irenian and western Aryan tongues. It presents great facilities fox 
composition, the laws of which are very regulai. Its peculiar mor- 
phology, standing midway between agglutination and true inflexion, 
is well illustrated by its simple declension common to noun, adjec- 
tive, and pronoun, and its more intricate verbal conjugation, with 
its personal endings, seven tenses, and incorporation of pronominal 
subject and object, all showing decided progiess towauls the inflect- 
ing structure of the Aryan and Semitic tongues. 

Georgian, is written in a native alphabet obviously based on tlio 
Armenian, and like it attributed to St Mesropius (Mesrob), who 
flourished in the 6th century. Of this alphabet there are two forms, 
diffeung so greatly m outline and even m the number of the letters 
that they might almost be regarded as two distinct alphabetic 
systems. The first and oldest, used exclusively in the Bible anil 
liturgical works, is the square or monumental Khutsuri, i.e., “ sacer- 
dotal,” consisting of 38 letters, approaching the Armenian m appear- 
ance The second is the MMcdruU Jcheh, i e , “soldier’s hand,” 
used in ordinary writing, and consisting of 40 letters, neatly shaped 
and full of curves, hence at first sight not unlike the modern Bur- 
mese form of the Pali. 

Of the Karthli language there are several varieties ; and, besidis 
those comprised m the above table, mention should be made of the 
Kakhetian current m the historic province of Kakhetia A dis- 
tinction is sometimes drawn between the Karthalndans proper and 
the Kakhotians, but it rests on a purely political basis, having origi- 
nated with the partition m 1424 of the ancient Iberian estates 
into the three new kingdoms of Karthalmia, Kakhetia, and Imeritia. 
On the other hand, both the Laz of Lazistan and the Swaman pre- 

x. - 55 
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sent such serious structural and verbal differences from the common 
type that they seem to stand rather m the relation of sister tongues 
t han of dialects to the Georgian proper. All derive obviously from 
a common source, but have been developed independently of each 
other. The Tush or Mosok appears to be fundamentally a Kistian 
or Tchetchenz idiom affected by Georgian influences. 

The Bible is said to have been translated into Georgian as early as 
the 5th century. The extant version, however, dates only fiom the 
8th centuiy, and is attributed to St Eathymius But even so, it is 
far the most ancient weak known to exist in the language. Next 
in importance is, perhaps, the cuiious poem entitled The Amours of 
'fund and Nestan Laiejan, or The m an clothed m the panther’s 
skin, attributed to Rustevel, who lived during the prosperous reign 
of Queen Thamar (11th century) Punee Leomdze of Akhmeti in 
Kakhetia showed Baron von Thielmann a rare and very old MS. of 
this poem, written on 6ne hemp paper m exquisite Mkhedruli char- 
acters, and embellished with arabesques and miniatures evidently 
the woik of an eminent artist. Other notewoithy compositions aie 
the national epics of the Baramia m and the J7 ostormam, and the 
prose lomances of Vi srunnam and Darejamani, the former by Saig 
of Thmogvi, the latter by Mosi of Klioni. Apart from these, the 
great bulk of Georgian literature consrsts of ecclesiastical writings, 
hymns sacied. and piofane, national codes, and chiomcles. 

"Seo Baion Mat von TUielmann’s Journey m the Caucasus, Petsia , and Tin ley 
s« Asia, translated by Dr Cliailes Hemeage, London 1876, Fi Muller's Ethno 
graphic anil Reise der Oesir. Fregatte Novarra, Vienna, 1368; Anton Scluefnor 
and Guneial P V Uslar, numerous papcis In tlie Bulletins of the Acaddmie 
Irapenale lies Sciences da Saint Petosftoui g for 1850, &c , M. Zagarelli’s Eravicn 
de la Utterature lelative a la grammam Gdorgienne, St Pcteisbuig, 1878, Micnu 
Smlrnow’s papei in Revue cF Anthropologic, Apul 15, 1878. (A H K) 

GEORGIA* 

Its E is tout. Condition, and Resources. With Map. 

Copyright, 1879, by Charles Scribner’s Sons. 

‘late EL f~\ EORGIA, one of the thirteen original States of the 
VjT American Union, has Tennessee and North Carolina 
on the N., South Carolina and the Atlantic Ocean on the 
E., (Florida S., and Alabama W. The Savannah river 
separates the State on the E. from South Carolina ; the 
St Mary’s, on the S., divides it in part from Florida; the 
Chattahoochee, on the W., flows between Georgia and Ala- 
bama for nearly half its course. Georgia lies between 30° 
21' 39" and 35° N. lat., and between 81° and 85° 53' 38" 
W. long. It is 320 miles long from N. to S , and 256 
miles m its greatest breadth from E. to W., with an area 
of 58,000 square miles. 

Surface. — Georgia has three distinctly marked zones, 
varying m soil, climate, and productions Her sea-coast 
is similar to that of the Carolinas, being skirted by fertile 
islands, separated from the mainland by narrow lagoons or 
by sounds. This section is essentially tropical, Beginning 
at the sea-coast, a gradually ascending sandy plain extends 
northward and westward as far as the head of navigation 
on the Savannah, Ogeechee, Oconee, and Ocmulgeo rivers, 
where it meets a Primary formation. Augusta, Milledge- 
ville, and Macon indicate the northern limit of this tract. 
Here begins the hilly and finally mountainous region, the 
most, extensive, fertile, and salubrious of the State. A 
second plateau, 60 or 70 miles broad, stretches above the 
falls of the rivers until it meets the southernmost ranges of 
the great Appalachian chain of mountains which traverses 
Virginia, North Carolina, and northern Georgia under the 
name of the Blue Ridge, and is finally lost in Alabama. 
This picturesque district extends in Georgia from Rabun 
county in the north-east corner of the State to Hade iu the 
extreme north-west, where the summit of Lookout Moun- 
tain dominates the valley of the Tennessoe. Here are the 
sources of the two principal rivers of the State ; here is the 
gold-producing region ; and here is also the theatre of some 
of the most sanguinary battles of the civil war. The 
elevations of the Blue Ridge vary from 1200 to 4000 feet. 
In the south-east of the State is the extensive Okefinokee 
swamp, which has an estimated circumference of 180 miles, 

* This is reprinted here, with the consent of Messrs Charles Scribner’s 
Rons, of New York, from their work entitled Georgia; its History , 
Condition, and Resources, by Samuel A. Drake. With Map. Now 
York, 1879. Copyright, 1879, by Charles Scribner’s Sons. 


is filled with pools and islands, and is the congenial home 
of alligators, lizards, and other reptiles 

Rivers and Harbours. — There are many fine rivers in 
Georgia. A north and south line passing through Macon 
would nearly divide the streams flowing into the Atlantic 
from those discharging into the Gulf of Mexico. The 
Savannah, Ogeechee, Altamaha, Santilla, and St Mary’s 
fall mto the Atlantic, and the Chattahoochee, Flint, and 
tributaries of the Suwanee flow to the Gulf coast. The rivers 
are generally navigable for steamboats to the falls which 
occui on the great central plateau of the State — that is to 
say, the Savannah to Augusta, the Oconoo and Ocmulgee 
(confluents of the Altamaha) to Milledgeville ancl Macon, 
and the Chattahoochee to Columbus. Besides then ordi 
nary purposes as avenues of travel and commerce, her rivers 
have given to Georgia the character of a manufacturing 
State, and she is developing ancl increasing their abundant 
water-powers with energy and success. 

The Savannah, is formed of two small streams winch rise near 
the Noilh Caxohna line, and unite on the houndaiy between S, 
Carolina and Georgia m Halt county. Flowing thence in a nearly 
S.S.E. direction for 450 miles, it enters the Atlantic near 82° N lat 
The Savannah is navigable from November to June. Ships ascend 
it 18 miles to the city of Savannah, steamboats to Augusta, 230 
miles, and by meats of a canal aiound the falls there, eonstiucled m 
1845, light draught vessels navigate it 150 miles higher. This canal, 
9 miles long, furnishes the water-power of Augusta The aver is 
heie about 300 yaids wide. From Augusta the traveller descends 
the Savannah through the cotton-fields of the table-lands, and the 
long leaelics of semi-tropical vegetation dominated by gloves of hvo 
oak, to the inch rice plantations of the seaboard. 

The Chattahoochee is one of the largest and most interesting 
rivers of Georgia. It vises on the declivity of the Blue Bulge, m 
Habui slum county, m the N IS, of the State, pursues a devious 
S W com so through the gold region of upper Georgia until it 
reaches West Point, on the Alabama liontier. It then Hows nearly 
south to the Florida 8tate line, where it is joined by the Flint, v hen 
the two streams flow on through Florida to the Gulf mulct the name 
of the Appalaolucola. Largo steamboats ascend the Chattahoochee 
in tiie season of navigation to Columbus, 350 miles from ilm Gulf. 
The whole estimated length of the river is 550 miles. The falls at 
Columbus create a valuable water-power, constituting that city one 
of the tin cc important maimfactumigcenties of the State, .) ustabovu 
Columbus the Chattahoochee is broken m pictmesque rapids, over- 
looked by a rooky cliff called tho 11 Lover’s Leap,” winch is the, 
subject of an interesting legend. Besides Columbus, the towns of 
West Tomt and Fort Gaines are the most impoihuit on the 
Chattahoochee in Georgia ; Appalachicola at its embouchure on tho 
Gulf is its slapping and distributing port, but is decreasing in nn- 
portaueo since the railway system ot the State has assumed a largo 
share ot the traffic once coniined lo the navigable streams. 

The Oconee and Ocmulgee rise, near each other, m the N. of the 
State, flow through its centre to within 100 miles of the sen, when 
their united streams pass on H.K. to the Atlantic under the mutio 
of the Altamaha. Milledgeville, the former capital of Georgia, is 
on the Oconee, and Macon on the Ocmulgee. llaueii on the Alta- 
malia is readied by vessels drawing 11 to 14 feet of v alcr. Tho Og- 
eeehee, rising also in the north, is about 200 miles long. It, dinins 
the country between tho Savannah and Allaniaha, entering tho At- 
lantic a few miles south of tho Savannah. The Ogeechee is navi- 
gable for light vessels 30 or 40 miles, mul for keol-boutH to Louisville. 
Tho Santillaand St Mary’s drain the south-eastern counties, and 
are each navigable 30 or 40 miles for sloops. The Flint, OckUieonee, 
and Suwaneo drain tho south-western counties ; the Flint is navi- 
gable to Albany, 250 miles from tho Gulf, for steamboats, The 
Tallapoosa and Coosa, head-waters of the Alabama, and IheHiawasseo, 
one of tho sources of tho Tennessee, rise, in tlm mountains of Georgia 
-—the last, however, finding its way to the Gulf of Mexico by the 
Ohio and Mississippi valleys. 

Georgia lias about 128 miles of sea-coast, but has few good 
harbours, except witliiu the rivers emptying upon it. iSt 
Mary’s, Brunswick, Danon, and Savannah are the principal. 
Tho chain of islands lying off the mainland produces the 
celebrated Sea-island cotton, but owing to the changes 
brought about by the secession war it is now little cultivated. 
These islands are flat, and generally little elevated above 
the sea. Cumberland island, one of the most attractive, 
is nearly 30 miles long. It is covered with magnificent 
forests of oak, and its shores are skirted with palms, 
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palmettos, and tropical shrubbery. Other islands from S. 
to N. are Jykill, St Simon’s, Sapello, St Catharine’s, 
Ossabaw, and Cabbage. The Sea Islands, with the main 
shore, constitute a coast of 480 naile3 St Andrew’s, St 
Simon’s, Altamaha, Doboy, Sapello, St Catharine’s, and 
Ossabaw are the principal sounds. 

Climate , Soil, and Productions — The central and 
southern portions of Georgia, including the seaboard, are 
subject to excessive heats in summer. At Savannah obser- 
vations show the mean temperature for July to have some- 
times reached 99° Fakr. In the northern district of the 
State the same season is cooler and less enervating. Indeed, 
the mountain region is becoming noted for its genial and 
healthful climate, and is attracting invalids and pleasure 
seekers from all parts of the Union. In the low marshy 
lands lying contiguous to or upon the coast, malarious 
fevers prevail in spring and summer. The belt of country 
stretching from Augusta across the State to Columbus, 
having a width of from 30 to 60 miles, is pronounced a 
very healthy district. At Augusta the mean summer tem- 
perature is about 79°, the winter 47°. At Atlanta careful 
observations give the average of summer heat as 75°, and 
winter 45° Diseases of the respiratory organs are rare 
among natives of northern and central Georgia. The 
inteiior is comparatively free from the dreaded epidemics 
choleia and yellow fever, but Savannah and the coast are 
periodically scourged by them. 

There is in Georgia os great diversity of soil as of climate. 
Beginning with the Sea Islands, which are composed of a 
sandy alluvium, intermixed with decomposed coral, we pass 
from the rich alluvions near the coast, m which the great 
rice plantations are, to the thinner soil of the Pme Belt, 
sometimes inaptly denominated Pine Barrens. These are 
at present valuable for their timber and naval stores, but 
are susceptible of cultivation. The middle region consists 
of a red loam, once pioductive, bub from long cultivation im- 
poverished, With the aid of fertilizers it produces cotton, 
tobacco, and the cereals. "We now reach the so-called 
Cherokee country of the north, containing lands among the 
most fortilo in the State, lands which, notwithstanding tlieir 
tillage from an unknown period by the aboriginal inhabit- 
ants, grow wheat, corn, Irish potatoes, pease, beans, &c,, 
abundantly. Cotton may also be successfully cultivated, 
but with less advantage than in other districts of the State. 
This fibre is chiefly produced along the fertile bottom-lands 
or contiguous uplands of the rivers. The same lands yield 
rice, Indian corn, and sugar. Middle and south-west 
Georgia are the most productive cotton areas. In the south- 
west tko soil, though light and sandy, produces cotton. In 
southern Georgia there are millions of acres of magnificent 
yellow pine forests of great value for house or ship-building, 
and in these forests turpentine plantations havebeen opened. 
The live-oak, also valuable for ship-building purposes, 
abounds in the south-east of the State. The swamps afford 
cedar and cypress, the central region oak and hickory. 
Walnut, chestnut, ash, gum, magnolia, poplar, sycamore, 
beech, elm, maple, fir, and spruce trees are found in differ- 
ent localities; but in the older settled districts the original 
forests have disappeared. 

It is frequently said that there is nothing grown in any 
of the States except Florida that Georgia cannot profitably 
produce. A few of the tropical fruits of Florida cannot be 
raised in Georgia, but all those of the temperate zone suc- 
ceed well. Tobacco may be grown in any part of the State, 
although it is not extensively cultivated for export. Cotton 
is the great crop of Georgia. She ranks third among the 
eight cotton States, having exported or consumed in her 
own manufactures, for the year ending September 1878, 
604,676 bales, worth at the point of export $30,000,000. 
Of this crop 3608 bales is classed as Sea-island. Her 


crop for 1877 was 491,800 bales. The counties of Burke, 
Dougheity, Lee, Monroe, Stewart, Sumter, and Washington 
yield 25 per cent, of the whole product of the State. 

The emancipation of the slaves in the Southern States has 
naturally produced great and important changes m the 
labour system of that section. The planter must now pur- 
chase the labour he formerly owned. The black is tree to 
dispose of his labour to the best advantage. The contracts 
for labour are of three kinds, — for money wages by the 
month or year, for a share of the crop, or tor specific rent 
in money or products. The first has been practised to a 
limited extent by the best and most piosperous planters. 
The share system has been the one generally adopted, 
because tbe blacks greatly affected quasi-proprietorship of 
the soil, and because the owners were inexperienced in the 
management of free labour, and not inclined to come 
personally m contact with it. The share varies in difieient 
localities, but usually one-third to half the crop goes to the 
laboureis, the landlords furnishing the necessary tools. The 
readjustment of labour in the south is watched with the 
keenest interest in other sections of the Union as one of the 
difficult problems growing out of the suddenly changed 
relation between white and black ; and though some traces 
of his original servitude remain a cause of irritation between 
North and South, the agreement between the enfranchised 
black and his late master is likely to be harmonious, where 
each is so dependent on the other as is the case in the 
cotton-growing States of the Union. 

Statistics —A carefully tabulated statement shows that, m addition 
to her cotton crop, Geoigia produced, m 1876, 23,629,000 bushels of 
Indian com, valued at $14,172,000 ; 2,840,000 bushels of wheat, 
worth $3,806,600, 5,700,000 bushels of oats, worth $3, 876, 000 , and 

23. 600 tons of hay, worth $347, 028 To these principal crops should 
be added the timber and naval stoics exported from Atlantic out- 
ports. Jn Januaiy 1877 there weie m Georgia 118,300 hoi&es, 
404,900 oxen and other cattle, 96,200 mules, 270,400 milch cows, 

378.600 sheep, and 1,483,100 swme, having a total valuation of 
$30 815,117. The State is adimiably adapted for stock-iaismg, but, 
as cotton cultrue offers the quickest returns, it has hitherto engrossed 
the attention of planters and farmers. The gram and root crops are 
largely cultivated for the support of the agricultural population. 

The nee ciop of Georgia m 1870 was 22,277,380 R>; tobacco, 
288,596 1b, molasses, 553,192 gals, wine, 21,927 gals., sugar, 
644 hhdsj sweet potatoes, 2,621,562 bush , lush potatoes, 197,101 
bush.; buttei, 4,499,572 lb; honey, 610,877 lb; wool, 846,947 
lb, increased m 1878 to about 1,000, 000 lb. The latest official census 
shows that 6,831,856 acres, valued at $94, 559,468, are improved m 
fauns ; value of farm implements and machmeiy, $4,614,701 ; esti- 
mated value of all farm products, $80,390,228, estimated value of 
manufactured pi oduets, $31,196,115. The total valuation of the 
State m 1870 was $268,169,207, against $645,895,237 m 1860. 
The decrease is owing to the emancipation of Ilie slaves ; hut the 
State is steadily gaining ground m increased acreage cultivated, 
increased number and value of manufactories, and increased pro- 
ductive capacity everywhere 

Mineral products — Georgia was perhaps the El Doiado of which 
the Spaniaids who invaded Florida were iu search Before the gold 
discovery in California, the “ placeis ” of northern Georgia were pro- 
fitably worked for many years ; but since 1852 their produce has 
almost wholly ceased. The gold-beanng region is compnsed in the 
counties of Lumpkin, Habersham, Eoisyth, and Iiall, — the precious 
metal being found m the alluvial deposits of the streams, and also 
intermixed with the quartz lock of the hills. A blanch mmt was 
established by the Government at Dahlonega, the shne tow'n of 
Lumpkin county. In 1853 it coined gold bullion of nearly half a 
million dollars’ value ; but, as iu California, the placers, or surface 
deposits, have become exhausted. Besides this precious metal, 
Georgia contains, mainly m H E. or Cherokee Georgia, coal and 
fossihferous iron ore distributed along the ridges between the Ten- 
nessee and Alabama border. The Cohutta mountains contain 
copper, and also silver and lead ores. Iron ore, manganese, slate, 
baiyta, and brown haematite aie found on the western declivity of 
this range Between the Cohutta mountains and the Blue Bulge is 
a vem of marble, and adjacent to it are the gold-bearing schists, 
which reappear on the south side of the Blue Bidge. Other 
minerals are granite, gypsum, limestone, siemte, marl, burrstone, 
soapstone, asbestos, shales, tnpoli, fluor-spar, kaolin, porcelain 
clay, arragonite, tourmaline, emerald, cornelian,, ruby, opal, calce- 
dony, agate, amethyst, jasper, garnets, schorl, zircon rose-quartz, 
beryl, and even diamonds, 
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Population — The latest official census of Georgia (1870) gives a 
■population of 1,184,709 souls, 638,926 "being white and 645,142, or 
neaily one half, hlack. This population is distributed among 136 
counties, which include 8 cities and 134 incorporated towns, 
Georgia, which ranks tenth m aiea, is the twelfth of the Union m 
respect to population. Though showing an meiease of 127,423 
peisons in the pievious decade, which embraced the peziod of the 
war with the North, she has fallen behind one m her rank , but 
indications of prosperity m her agricultural and manufacturing in- 
terests wan ant the belief that Georgia will show a maiked gam in 
1880 A large proportion of this anticipated mciease may be confi- 
dently assigned to the northern section of the State, though the 
middle section is at present most thickly settled. 

Counties —There are 136 counties m the State, viz — Appling, 
Baker, Baldwin, Banks, Bartow, Bemen, Bibb, Brooks, Biyan, 
Bullock, Burke, Butts, Calhoun, Campbell, Camden, Carroll, Cass, 
Catoosa, Charlton, Chatham, Chattahoochee, Chattooga, Claike, 
Cherokee, Clay, Clayton, Clinch, Cobh, Coffee, Colquitt, Columbia, 
Cowetta, Ciawford, Dade, Dawson, Decatur, Be Kalb, Dodge, 
Dooly, Dougheity, Douglas, Early, Echols, Effingham, Elbert, 
Emmanuel, Fannin, Fayette, Floyd, Forsyth, Franklin, Fulton, 
Gilmer, Glasscock, Glynn, Gordon, Greene, Gwinnett, Habeisham, 
Hall, Hancock, Haralson, Haras, Hart, Heard, Benrj , Houston, 
Irwin, Jackson, Jasper, Jefferson, Johnson, Jones, Laurens, Lee, 
Liberty, Lincoln, Lowndes, Lumpkin, Macon, Madison, Mauon, 
M’ Duffle, M’lntosh, Meriwether, Miller, Milton, Mitchell, Monioe 
Montgomery, Morgan, Murray, Muscogee, Newton, Oglethorpe, 
Paulding, Pickens, Pierce, Pike, Polk, Pulaski, Putnam, Quitman, 
Rabun, Randolph, Richmond, Rockdale, Schley, Semen, Spalding, 
Stewart, Sumter, Talbot, Taliafero, Tatnall, Taylor, Telfair, 
Terrell, Thomas, Towns, Tioup, Twiggs, Union, Upson, Walker, 
"Walton, Ware, Warren, Washington, Wayne, Webster, "White, 
Whitfield, Wilcox, Wilkes, Wilkinson, and Worth 

Cities ami Towns.— Geoigia has no large cities. Savannah, the 
chief sea-port, has a population of about 30,000 ; Atlanta, the 
capital, 35,000, Augusta, 23,768 , Macon, 10,810, Columbus, 
7401, Athens, 4251; Milledgeville, 2760, and Rome, 2748 The 
important towns are Albany, Ameiicus, Bambridge, Brunswick, 
Cartel smile, Covington, C’nthbort, Dalton, Dawson, Eatonton, Foit 
Valley, Griffin, La Grange, Marietta, Newnan, Thomasville, Val- 
dosta, Washington, and West Point. Columbus, Amencus, Atlanta, 
and Rome, as well as Savannah, are considerable shipping points, 
for cotton , Athens is the seat of the university of Georgia , 
Augusta and Columbus are manufacturing centres ; Macon has three 
religious colleges ; Darien, Brunswick, and St Maiy’s manufacture 
and export lumber. Andersonvxlle, in Sumter county, acquired 
terrible celebrity during the civil war as the site of the chief mili- 
tary prison of the Southern Confederacy Atlanta is by far the best 
example of rapid growth the State affords. From a population of 
21,189 exhibited by the census of 1870 the city advanced to 35,000 
m 1876, It is a railway and manufacturing centre. In the vicinity 
and for its possession were conducted some of the most important 
military operations of the secession war. 

Manufactures . — Georgia is the foremost southern State m her 
railway and manufacturing enterprises. Both have been cluelly 
developed since the war, fiom which everything in the south of the 
Union dates. Her livers and railways afford abundant facilities 
for the movement of merchandise as well as crops Her streams 
also pi o vide excellent and unfailing water-power. In the develop- 
ment of her industries a great future is predicted for Georgia, In- 
deed some of the more saugume claim that she is aheady becoming 
a formidable rival of New England in the manufacture of cotton and 
woollen fabrics. 

Theie are m the State 38 cotton factories, with 123,233 spindles 
and 2125 looms. Theie are 14 woollen factoncs, with 4200 spindles 
and 185 looms Augusta and Columbus take the lead in the num- 
ber and capacity of these works, for which certain important advan- 
tages are claimed. The water-power is so ample that the mills are 
run by it alone The streams do not fieeze in winter. The cotton 
and wool are grown at the factory door, saving to the mill-owner the 
cost of transporting his raw matenal from a great distance. Labour 
is cheaper. Finally, the State in order to encourage the investment 
of foreign capital in manufactures, has by law exempted such capital 
from taxation for ten years. The product of the Georgia mills finds 
a ready market m the Southern and "Western States It is asserted 
on good authority that during the years 1875, 1 876, and 1877 — years 
of unparalleled depression to the manufacturing interests of the 
United States — the mills of Georgia, especially those of Augustaand 
Columbus, were never idle, and paid a handsome return on their in- 
vested capital. Besides the 52 factories which convert so large a 
share of her raw product into cloths, there are 1375 gram mills, 
having 1453 run of stones for corn and 556 for wheat. There aTe 
734 sawmills, 77 waggon and carriage factories, 6 iron-furnaces, 7 
iron-foundues, 11 limekilns, 4 potteries, 68 tanneries, 6 turpentine- 
distilleries, 2 rolling-mills, 5 paper-mills, 12 fumituie manufac- 
tories, 3 rice-mills, &c. The manufacture of rope, bagging, twine, 
tobacco, ice, sashes and blmds, agricultural implements, boilers and 


machinery, fertilizers, &c , is earned on more or less extensively. 
Besides Augusta and Columbus, the largest manufactunng city of 
the State, there are cotton factories at Athens, Macon, West Point, 
Decatur, and Atlanta The latter city also has large iron woiks. 
Thomasville, Dalton, Albany, Manetta, and Rome are also manu- 
facturing points. 

Commerce —Lai ge vessels can enter only four haibouis, viz. 
Savannah, Daiien, Biunsvvick, and St Mary’s The inlets or sounds 
which divide the coast islands from each othei or from the mainland 
are generally only navigable for small eiaft At mean low tides the 
bar of the Savannah (Tybee entrance) lias 19, the Altamaha 14, 
that of St Simon’s sound (entrance to Brunswick) 17, and that of 
St Mary’s livei 14 feet of water Savannah, Brunswick, and St 
Mary’s are ports of entiy Cotton and lumber are the principal ex- 
ports Of the former 610,419 bales of Upland, and 11,309 of Sea- 
island weie exported dming the year ending September 2, 1878. 
The shipment of wool for the same tune was 988,389 lb. These 
figuies should not he taken to represent the crop of the State Th e 
ship-timber, boaids, deals, clapboauls, &c , are chiefly shipped from 
xhe other poits About 100 vessels, of 22,000 tons bunion, au* 
employed m the foreign and coastwise trade. For the year ending 
December 31, 1878, the total tonnage of the port of Savannah was — 
entered, 280,995 tons foreign and 385,532 coastwise, cleared, 
223,885 foreign and 418,958 coastwise ; value of impoits $505,596, 
and of exports $24,014,535. In the district of Brunswick and 
I Darien the entries were 124,711 and the clearances 32,579 tons; 
value of expoits $1,030,943. The St Mary’s entnes were 16,052 
tons foreign and 20,065 coastwise ; value of exports $120,186, and 
of imports $1421. 

Railways — Atlanta, Columbus, Macon, Albany, and Augusta are 
railway centres In 1860 there were m Georgia 1404 miles of com- 
pleted lailway ; m 1878 there are 2340 miles The Atlantic and 
Gulf Railway crosses the State from Savannah to Bainbridge, in 
the extieme south-west, on the Flint river. It is 236 miles long, 
passing through Blaclcshear, Valdosta, and Thoniasville (from 
which there is a branch line to Albany— 58 miles— and Macon), 
while from Dupont there is a junction with the Floiula lines 
The Brunswick and Albany also extends from the coast at 
Brunswick to Albany, 172 miles, whence it is to bo continued m 
a westerly dnection to the Chattahoochee, in Early county. A 
third line connects Brunswick with Macon (187 miles) ; and an- 
other, the Central Georgia, unites Savannah with Macon and 
Atlanta (294 miles). The Cential Georgia woiks a branch-line 
from Millen to Augusta ; the Milledgeville and Eatonton from 
Goulon to Eatonton (22 miles); the South-Western from Macon to 
Eufaula, Ala. (144 miles), with branches from Fort Valley to Colum. 
bus (72 miles), Smitlmlle to Albany (23£ miles), Culhbort to Fort 
Gaines (20 miles), Fort Valley to Poiry (13 miles), and Albany to 
Aiimgton (36 miles); the Macon and Western from Macon to 
Atlanta; and the Upson County lino from Barnosvillo to Thomaston 
(16 miles). 

Atlanta is situated on the gieat iron highways from Boston, New 
York, and Philadelphia to Mobile and New Orleans, and from Chi- 
cago to Floiula. The Western and Atlantic connects Atlanta and 
the Georgia system with the Tennessee lines at Chattanooga (138 
miles). Several great battles were fought for the possession of this 
railway dming the secession wai. The Atlanta and Charlotte Air 
Line extends to Charlotte, N. O (209 miles). The Georgia railway 
connects Atlanta with Augusta (171 miles), with lateral linos from 
Carnak to Warrenton (4 miles), Union Point to Athens (40 miles), 
and Barnet to Washington (18 miles); it also works the Macon and 
Augusta line from Carnak to Augusta (70 miles). The Atlanta and 
West Point (80 miles) unites those places. The Alabama and Chat- 
tanooga crossos the N. W . comer of the Stuto. The Cherokee extends 
from Cartersville on the Western and Atlantic to ltockmart (28 
miles) The Columbus and Atlanta, projoctod between Columbus 
and Rome, the Memphis branch (Rome to Decatur, Ala.), and 
Savannah, Gnftin, and N. Alabama, from Griffin to Newnan, to be ex- 
tended to Gunlersville, Ala. , are in progress The Georgia Southern 
extends from Dalton to the Ala. State line (portion of Selma, Rome, 
and Dalton road) ; North-Eastern from Athens to Lulah (89 miles) , 
Ocmulgee and Horse Creek (7 miles); Romo Raihoud, Rome to 
Kingston (20 miles). 

Government — Tlio executive power is vested in a governor elected 
for four years by a majority of the people If there is no election 
by the people, the general assembly chooses one of the two receiving 
the highest number of votes. The legislative authority is conferred 
upon a sonato, members of which arc elected for four years, and a 
house of representatives elected for two years. The legislature 
holds annual sessions, beginning on the second Wednesday of Janu- 
ary. The State judiciary consists of a supremo court of three judges, 
who hold office for twelve years, one retiring every four years, and of 
inferior courts, presided over by nineteonjudges, appointed by the exe- 
cutive with the consent of the senate. Except in probate eases, these 
courtshavo original jurisdiction, civil and minimal, in law and equity. 
County courts are established in most of the counties. There is an 
ordinary for each county elected for four years, who hold? a coiut of 
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oidmaiy and probate The organic law of the State now foibids 
slavery or involuntary servitude except fot the punishment of ciime. 
Imprisonment for debt, and legislation affecting the free exercise of 
that personal liberty guaranteed to the citizen by the amendments 
to the constitution of the United States, are also prohibited. All male 
inhabitants between eighteen and foity-five aie subject to military 
duty Theie is a homestead exemption of $2000 on real and $1000 
on personal piopeity, except loi taxes, for money borrowed or ex- 
pended on the homestead, or foi laboui or matenalb used upon it. 
The property held by a ruained woman at the time of maruage, or 
subsequently inherited or acquired by her, is not liable for the hus- 
band’s debts A marned woman may also sue and be sued m matteis 
pertaining to her separate estate, and may cany on trade as if single 
Geoigia is entitled to seven repiesentatives and two senators m 
Congiess 

Education — Previous to the war, there was no common school 
system m Georgia Although a plan of public mstiuction was or- 
ganized at an eailier date, it was not given effect to until 1873 In 
that year the schools were put m woikmg condition, and are now to 
he found in every county of the State The attendance in 1876 was 
— whites 121,418, colouied 57,987, showing a small hut steady 
increase for the three yeais the schools had been m operation It 
is computed by the school commission at 200,000 for 1879. 
The higher branches of education are well represented As early 
as 1801 steps foi founding a umveisity weie taken at Athens 
The first commencement took place m 1804 The college proper 
(Franklin College at Athens) annually admits free of charge "fifty 
nieritonous young men of limited means,” and also such as may he 
studying for the ministry who need aid There is also connected 
with the university a medical college, located at Augusta, and 
an agricultural college at Dahlonega, with nearly 250 students, 
whose tuition is fiee. Tne State college of agriculture and 
mechanic arts, also connected with the university, has a special 
endowment denved fiom the United States of $240,000 ; the whole 
endowment of the university is $376,500 The univeisity, exclu- 
sive of its establishments at Augusta and Dahlonega, has five de- 
paitmcnts, 13 professors, and 200 students, with a libraiy of 14,000 
volumes, and two liteiary societies Besides the usual collegiate 
course, theie aie a preparatory school and a law school. Meicer 
College, at Macon, is a Baptist institution It was founded in 1838. 
and until 1870 it was located at Penfield, m Greene county It has 
an endowment of $160,000, a libraiy of 12,000 volumes, and about 
135 students Besides the i egnlar academic corn se, there ai e schools 
of law and theology The high schools at Penfield and Dalton are 
connected with this college. Emory College at Oxford, Newton 
county, was chai tered m 1836 It is the property of the Georgia and 
Florida confei ences ot the Methodist Episcopal Church (South) The 
present number of students is 156 Emory has a valuable college 
apparatus and a good woikmg libiary, but lacks an endowment. 
The Wesleyan Female College at Macon was one of the first female 
colleges, if not the first, in the woild, its cliaiter having been 
granted m 1836 It lias 200 students, and is the property of the 
Methodist denomination. Smco 1840 degrees have been conferred 
upon 1080 graduates The Southern Masonic Female College at 
Covington belongs to the Grand Lodge of Geoigia, and is designed to 
educate female oi phans of freemasons Pio Nono College at Macon 
is a recently established Catholic institution, chiefly founded by the 
efforts of the bishop of Savannah The Atlanta University for the 
education of negroes was established by the now extinct Fieedmen’s 
Bureau and various charitable societies of the Noithern States It 
receives an annual appropriation from the Georgia legislate e of 
$8000. It accommodates 240 pupils There aie a number of insti- 
tutions, in addition to those enumerated, that are entitled colleges, 
hut come more pioperly within the designation of high schools. 
There are also institutions for the blind (at Macon), and for tho 
deaf and dumb (near Rome) 

Objects of Interest . — Perhaps the most beautiful scenery 
in Georgia is to be found m the mountain region 
traversed by the Air Line railway. About 2| miles 
from the town of Toccoa the creek of that name falls 
185 feet over a precipice. Fifteen miles beyond Toccoa 
are the cascades of Tallulah, where the rover descends 
successive terraces of broken rock between the walls 
of a chasm 800 feet deep In this vicinity are the 
charming valley of Nacoocliee and Mount Yonah. In 
the extreme north-east is Rabun gap and the cascades of 
Easfcatoia. Connected with this region, once the hunting- 
grounds of the warlike Oherokees, are many Indian legends. 
The country between Atlanta and Chattanooga is deeply 
interesting from having been the battle-ground of opposing 
armies in the civil war. Kenesaw mountain, itself the scene 
of a bloody encounter, commands a view of the country 
which for two months the Confederate commanders disputed 


foot by foot. Stone mountain, 9 miles from Decatur, is 
much visited. The Chattahoochee, in the neighbourhood 
of Columbus, is picturesque ; and Savannah is one of the 
most attractive and idiosyncratic cities of the Union. 
There are numerous mineral springs scattered over the State, 
which are much resorted to by invalids. 

History . — Before the arrival of Europeans the country 
now embraced in Georgia was inhabited by the Cherokee 
and Creek Indians. The Cherokees possessed the north, the 
Creeks the south. Both were very powerful and warlike, 
the Cherokees numbering 6000 warriors, and having 64 
towns and villages. To be more precise, the Cheiokee 
country extended from the 34th parallel north to the 
country of the Six Nations, and from the heads of the 
rivers emptying upon the South Carolina coast westward 
to the Mississippi. The whole course of the Tennessee 
was within this magnificent domain, now mostly embraced 
in the four States of Georgia, Alabama, Mississippi, and 
Tennessee In 1729 this extensive territory was surren- 
dered by treaty to the crown of Great Britain. The 
following year the Cherokees made formal submission to 
Sir A. Cuming, Bart. 

Georgia was the only one of the oiigmal thirteen colonies 
that received any aid in its settlement from the Government 
of England General .Tames Oglethorpe conceived and 
executed the plan of founding an English colony m that 
portion of the Carolina proprietaries’ grant between the 
Savannah and Altamaha. His purpose was to create an 
asylum m the New "World where insolvent debtors, and 
persons fleeing from religious persecution, might begin life 
anew or enjoy religious freedom. By royal letters-patent 
issued in June 1732 tbe proposed colony was called Georgia 
in honour of the reigning prince; and the House of Com- 
mons granted ,£1 0,000, which was soon increased by 
private subscription to £36,000. Under the charter the 
trustees had powers of legislation, but could receive no 
reward for then* services. Even grants of land to them- 
selves were foibidden. 

With 116 emigrants Oglethoipe sailed from England m 
November 1732, arriving in the Savannah m February. 
He landed at the present site of Savannah, where he was 
soon after hospitably received by delegates from the Lower 
Creeks, who consented that the English might peaceably 
inhabit among them. The next year a small number of 
Bavarians came over, and were settled in what is now 
Effingham county. Oglethorpe also established settlements 
at Darien, at Augusta, and on St Simon’s island. Tn 1 736 
the colony received considerable accessions of emigrants, 
with whom came John and Charles Wesley, the founders of 
Methodism. Hi 1738 the Rev. George Wlutefield visited 
Georgia, founding the orphan-house at Bethseda, near 
Savannah, from funds chiefly collected on his tour in the 
northern colonies. 

Anticipating invasion by the Spaniards of Florida, who 
claimed Georgia, Oglethorpe, on the renewal of war between 
England and Spain, led an expedition to St Augustine, 
Florida, which he besieged without success at the head of 
2000 men. The Spaniards retaliated by landing in 1742 
a small force on St Simon's island, from which they were 
expelled by Oglethorpe. They then abandoned further 
attempts. Slavery was introduced into Georgia about 
1750. In 1752 the trustees surrendered their privileges 
to the crown. A royal governor and council were appointed 
to administer, in conjunction with delegates of the people, 
the government of the province. During the French and 
Indian wars the remote settlements suffered somewhat from 
incuisions of the Cherokees. The treaties of 1763 with 
France and Spain extended the boundaries of Georgia to 
the Mississippi on the W., and to St Mary’s on the S. 
After this the colony flourished greatly until the breaking 
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out of wav with. England, at which time the colony was 
estimated to have a population of about 70,000 souls In 
1775 Sir James Wright, the crown governor, left the pro- 
vince. Delegates were sent to represent Georgia m the con- 
tinental congress who signed the Declaration of Independ 
ence. In 1778 a British land and naval force occupied 
Savannah and Augusta, hut were subsequently compelled 
to abandon the latter place. In September of the same 
year a combined American and French force, under Lincoln 
and D’Estaing, unsuccessfully attempted the recovery of 
Savannah, losing nearly 1000 men in an assault. Augusta 
was reoccupied by the conquerors Charleston being sur- 
rendered by General Lincoln in 1780, the patriots of South 
Carolina and Georgia were only able to maintain a partisan 
warfare, until the advance of General Greene from the north, 
at the head of considerable forces, resulted in the expulsion 
of the royal troops from those provinces. Georgia at the 
conclusion of peace ratified the several Acts constituting 
her one of the United States of America. She framed her 
first constitution iu 1777, a second in 1789, and a third 
(which has been several times amended) in 1798 

In 1803 Georgia ceded to the general government all her 
territory west of the Chattahoochee, amounting to nearly 
100,000 square miles, out of which the States of Alabama 
and Mississippi were subsequently formed. The cession of 
Louisiana to the United States was of great benefit to 
Georgia in ending hostilities which theSpaniards were con- 
tinually inciting the Indians to commit upon the scattered 
settlements -By a treaty with the Creeks, Georgia became 
possessed of a large tract iu the south-west of the State, 
The second war with England (1812-15) involved Geoigia 
in hostilities with the Indians on her western border, who 
were finally subdued by General Andrew Jackson. In 1821 
the cession of Florida to the United States relieved Georgia 
from the long series of Spanish aggressions beginning with 
her existence as a colony. 

Iu 1825 a serious difficulty arose between the State and 
national authorities m consequence of proceedings by the 
Georgia executive to extinguish the title to lands m tlie 
State held by the Creeks and Cherokees. The head chief 
of the Creeks, MTntosli, was assassinated by his people for 
signing away these lands to the whites. By an Act of 
Congress passed in 1830, these Indians were subsequently 
removed to the Indian territory west of the Mississippi. 

Georgia formally seceded from the Union in January 
1861. The Government forts and arsenals were seized. 
The first military operations were on the coast In April 
1863 Fort Pulaski, one of the defences of Savannah, was 
recaptured by the Federal forces under Com. Du Pont. St 
Mary's, Brunswick, Darien, and St Simon's island were abo 
occupied, 

In the beginning of 1863 the Federal forces were in 
possession of middle aud west Tennessee. In September 
they occupied Chattanooga in strong force, the Confederates 
falling back by the Western and Atlantic Railway to 
Lafayette, Ga. A further advance by General Rosecrans, 
the Federal commander, brought on the severely contested 
battle of Chickamauga, on the creek of that name (Sep- 
tember 20) The Federate retreated to Ohattauooga, which 
was soon threatened by the Confederates uiider Bragg. In 
November the Union army under General Grant drove 
Bragg from all his positions. In the spring of 1864 the 
southern army was at Dalton, Ga., on the railway to Atlanta, 
which it covered. In May General Sherman moved forward 
igainsb this force a numerous and well-appointed Union 
inny. Severe battles took place at Resnca, Kingston, and 
Ulafcoona Pass. A series of strategical movements, signal- 
zed by frequent bloody conflicts between the rival armies, 
esultcrl iu the possession of Atlanta by the Union forces, 
leptember 2. From this point Sherman began m Nov- 
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ember hit. memorable march across Georgia to the sea. 
On December 10th he arrived m the neighbourhood of 
Savannah, captured Fort M'Allister by assault, and occupied 
the city on the 21st. A cavalry force under General 
Wilson entered Georgia from Alabama in April 1S65, 
capturing Columbus, West Point, and Macon, and making 
Davis, tbe Confedeiate States piesident, prisoner. In June 
1865 a provisionalgovernor was appointed for tbe State by 
the president of the United States. A convention assem- 
bled m October at Mllledgeville, which repealed tlie oi dur- 
ance of secession, abolished slavery, and declared the war 
debt void A new constitution was framed aud ratified iu 
18C8, and Rufus B. Bullock inaugurated as governor. The 
lestoration of civil government under the new forms was 
not effected in Georgia without complications which retarded 
its re establishment on a solid foundation, but the amend- 
ments to the national constitution were at length adopted, 
and her senators and representatives were admitted to seats 
in Congress m December 1870. Duung the war Geoigia 
furnished about 80,000 soldiers for the Confederate armies. 
She emerged from it with her industries prostrated, her 
treasury empty, her social and political system revolution 
ized, her most flourishing cities in rums. Her gioat natural 
resources are fast advancing her to a commanding position 
among her sister States ; and these resources aie developing 
in the hands of a free people with greater rapidity and 
advantage than when half the population was enslaved, 
Texas possibly excepted, no southern State has a gieater 
future than Georgia 


I GEORGSWALDE, a town of Northern Bohemia, on the 
[ borders of Saxony, rn the circle of Leitmeutz, about 35 
miles E ot Dresden, with a station on the North Bohemian 
railway. Besides Old and New Qeorgswaldc, it com [irises 
Wiosenau and Philippsdorf, the latter a place which since 
1868 has attained celebrity through the miracles attributed 
to its image of tbe Virgin. Georgswaldc v as founded in 
the beginning of tho 17th century, and ranks as one of tno 
oldest industrial centres of Bohemia, sharing w llh the neigh 
bounng town of Rumburg a reputation for excellent linen. 
Tlie parish chuich is a fine building. In 1 869 the toLal popu- 
lation was 8220, of whom 5671 wore m Old Georgswaldc. 

GERA, tho chief town of the principality of Rcuss-Schlm, 
stands m a valley on the banks of the White Lister, 35 
miles S.S.W. of Leipsic. It has been all rebuilt since a 
great fire in 1780, and tho streets are m general vide tmcl 
stiaight, and contain many handsome Ironses. The. principal 
buildings arc tbe churches of St Salvator’s and St Trinity, 
the town-hall, tho buildings of the imperial bank aud of 
the Gera bank, the music hall, and tho central hall. Its 
educational establishments include a gymnasium, a general 
town school (which contains a real school of the first order, 
a higher female school, and three citizen schools), a com- 
mercial school, a normal school, and a weaving school. Tho 
castle of Osterstein, tho residence of tho prince of lleuss, 
dates from tho 9lh century, but lias been nearly all rebuilt 
within the last thirty years. Gera has long been noted for 
its mdustiial activity. Its manufactures comprise woollen, 
cotton, and silk goods, tapestry, artificial flowers, oil-cloth, 
leather, hats, tobacco, soap, beer, vinegar, chocolate, glue, 
porcelain and other earthenware, bricks, musical instru- 
ments, and carriages. 

Gera was raised to the rank of a town in tlie 11th century, at 
which time it belonged to tho counts of Groitcli. In tho 12tlv 
century it came into the possession of tho lords of Reus.*. It was 
stormed and sacked by tho Bohemians in 1450, was two-thirds 
burned down by tlie Swedes in 1639 during the Thirty Years’ War, 
and suffered afterwards from great conflagrations in 1686 and 1780, 
being in tlie latter year almost completely destroyed. The popula- 
tion m 1875 was 20,810, nearly all of whom aro Protestants. 
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GERACE or Gieeact, a town of Italy in the province of 
Reggio di Calabria, about 59 miles from Reggio on the 
railway between that city and Monasterace, is situated on 
a limestone hill not far from the coast, 30 miles N.N E. of 
Cape Spartivento, between the rivers Merico and Novito. 
It is the seat of a bishop and of a subprefect, and has a civil 
and criminal court dependent on that of Catanzaro. The 
citadel, formerly of great strength, was reduced to ruins by 
the earthquake of 1793 , and the cathedral was at the same 
time so severely injured that only a portion of the crypt 
remained available for public worship. There is a good 
trade m a white wine known as Vino Greco , silk is manu- 
factured ; and the warm sulphur springs of the neigbour- 
hood attract patients to the town. About 5 miles off, at 
Torre di Gerace, are the ruins of the Greek city of Locri 
Epizephyrii, from which Gerace derived materials for its 
buildings, and more especially fine maible columns for the 
cathedral. The population in 1871 was 7257. This 
Gerace is not to be confounded with Gerace Siculo, a town 
of between 3000 and 4000 inhabitants, 4 miles from Cefalu, 
which was the first place in Sicily erected into a marquisate. 

GERANIUM is the name of a genus of polypetalous 
exogenous plants, which is takeii by botanists as the type 
of the natural order Geraniacece. The name, as a scientific 
appellation, has a much more restricted application than 
when taken iu its popular sense. Formerly the genus 
Geranium was almost conterminous with the order Ger- 
aniacece, which latter had then a more limited meaning 
than is given to it by those of our leading botanists of the 
present day who include m it the Propceolacece, the Oxali- 
dacece, and the Balsaminacecv. Then as now the geranium 
was very popular as a garden plant, and the species included 
in the original genus became widely known under that 
name, which has more or less clung to them ever since, in 
spite of scientific changes which have removed the larger 
number of them to the genus Pelargonium, This result has 
been probably brought about in some degree by an error of 
the nurserymen, who seem m many cases to have acted on 
the conclusion that the group commonly known as Scarlet 
Geraniums were really geraniums and not pelargoniums, 
and have in consequence inserted them under the former 
name in their trade catalogues. In fact it may be said that, 
from a popular point of view, the pelargoniums of the 
botanist are better known as geraniums than are the 
geraniums themselves. 

The species of Geranium bear the English name of 
Cranesbill, and consist mostly of herbs, of annual or 
perennial duration, dispersed throughout the temperate 
regions of the world. They number nearly a hundred, and 
bear a considerable family resemblance. The leaves are for 
the most part palmately-lobed, and the flowers are regular, 
consisting of five sepals, five imbricating petals, alternating 
with five glandules at their base, ten stamens, and a beaked 
ovary. Some dozen or more species are natives of the 
British Isles , and many of those of exotic origin form hand- 
some border plants in our gardens of hardy perennials. 
Amongst these G ibericum, G. platypetalum, G, sanguineum, 
•G. Backkousianum, and the double-flowered varieties of G. 
pratense are conspicuous. The genus is not without its 
virtues, G. maculatum being the alum-root of North 
America, used there as an astringent in diarrhoea, dysentery, 
and such like complaints, while the native Herb Robert of 
English hedgesides, G Bobertianum, which is both astringent 
and aromatic, is used as a remedy m nephritic disorders. 

From these regular-flowered herbs, with which they had 
been mixed up by the earlier botanists, L’Heritier m 1787 
separated those plants which have since borne the name of 
Pelargonium, and which, though agreeing with them in 
certain points of structure, differ in others which are ad- 
mitted to be of generic value One obvious distinction of 
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Pelargonium is that the flowers are irregular, the two petals 
which stand uppermost being different — larger, smaller, or 
differently marked — from the other three, which latter are 
occasionally wanting. This difference of inegulanty the 
modem florist has done very much to annul, for the increased 
size given to the flowers by high breeding has usually been 
accompanied by the enlargement of the smaller petals, so 
that a very near approach to regularity has been m some 
cases attained. Another well-marked difference however 
remains m Pelargonium,, the back or dorsal sepal is fur- 
nished with a hollow spur, which spur is aduate, i.e Joined 
for its whole length with the flower-stalk ; while m 
Geranium, there is no spur. This peculiarity is best seen 
by cutting clean through the flower-stalk just behind the 
flower, when m Pelargonium there will be seen the hollow 
tube of the spur, which m the case of Geranium, will 
not be found as it does not exist, but the stalk will appear 
as a solid mass. There are other characters which support 
those already pointed out, such as the absence of the 
glandules, and the declination of the stamens; but the 
features already described offer the most ready and obvious 
distinctions. 

To recapitulate, the geraniums properly so-called are 
regular flowered herbs with the flower stalks solid, while 
many geraniums falsely so-called m popular language are 
really pelargoniums, and may be distinguished by their 
irregular flowers and hollow flower stalks. In a great 
majority of cases top, the pelargoniums so commonly met 
with in greenhouses and summer parterres are of shrubby 
or sub-shrubby habit. 

GERARD of Ckemona (1114-1187), the mediaeval 
translator of Ptolemy and Avicenna, was born at Cremona, 
Lombardy, in 1114. Dissatisfied with the meagre philo- 
sophies of his Italian teachers, he went to Toledo to study 
among the Moors, who were at that time the chief deposi- 
taries and interpreters of the wisdom of the ancients ; and, 
having thus acquued a knowledge of the Arabic language, 
he appears to have devoted the remainder of his life to the 
business of making Latin translations from its literature 
The date of his return to his native town is uncertain, but 
he is known to have died there in 1187. His original 
version of Avicenna’s Canon of Medicine was the basis ot 
all the very numerous subsequent Latin editions of that 
well-known work ; and the Latin translation by which 
alone Ptolemy’s Almagest until the discovery of the 
original geyaXg o-vvrai is was known to Europe iB also as- 
cribed to him In addition to these, he translated various 
other treatises m medicine, mathematics, and astronomy, to 
the number, it is said, of sixty-six ; but some of the works 
with which he has been credited (including the translation 
of the Almansorvus of Er-Razi or Rhazes) are more pro- 
bably due to a later Gerald also called “ Cremonensis,” but 
more precisely “de Sabloneta,” See Boncompagm, Bella 
Vita e delle Opere di Gherardo Cremonense e di Gherardo 
da Salbionelta. 

GERARD, variously surnamed Tum, Tunc, Tenqtje, or 
Thom (c. 1040-1120), founder of the order of the knights 
hospitallers of St John or of Malta, was born at Amalfi 
about the year 1040. According to other accounts Marti- 
gues m Provence was his birthplace, while one authority 
even names the Chateau d’Avesnes in Hamauit. Whether 
as a soldier or a merchant, he in the course of the latter 
part of the 11th centuryfound Ins way to Jerusalem, where 
a hospice had for some time existed for the convenience of 
those who wished to visit the holy places. Of this institu- 
tion Gerard became guardian or provost at a date not later 
than 1100 ; and here he organized that religious order of 
St John which received papal recognition from Pascal II. 
in 1113, by a bull which was renewed and confirmed by 
Calixtus II. shortly before the death of Gerard in 1120. 
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GERARD, Etienne Maurice, Count (1773-1852), a 
distinguished French general, was bom at Danmlliers in. 
the department of Meuse, 4th April 1773. He joined the 
second battalion of the Meuse m 1791, and served in the 
campaigns of 1793-1793 under Generals Dumouriez and 
Jour dan. In 1798 he accompanied Bernadotte as aide-de- 
camp in his embassy to Vienna In 1799 he was named 
chief of a squadron, and m 1800 colonel He distinguished 
himself by a brilliant charge against the Russian imperial 
guard at the battle of Ausierlitz, and being raised to the 
rank of general m November 1806, played a prominent 
part m the battles of Halle, Jena, and Erfurt; and for his 
conduct m the battle of Wagram, where he greatly con- 
tributed to the victory, he was created a baron. In the 
Spanish campaign of 1810 and 1811 he gained special dis- 
tinction at the battle of Fuentes-de-Onoro ; and in the sub- 
sequent expedition to Russia he was present at the capture 
of Smolensk, had a principal share in the victory of 
Walontma-Gora, displayed such bravery and ability m the 
battle of the Moskova that he was made general of division, 
and by his coolness and energy in the disastrous retreat 
from Moscow saved the rearguard of the French army at 
the passage of the VTilna, In the campaign of 1813, in 
command of a division under Macdonald, he took part in 
the battles of Lutzen, Bautzen, Goldberg, and Leipsic, 
where he was dangerously wounded. After the battle of 
Bautzen he was created by Napoleon a count of the empire. 
In the campaign of France of 1814, m command of the army 
of reserves composed chiefly of recruits, he hy his skilful 
manoeuvres powerfully assisted in securing the victories of 
Nogenfc, Nangis, and Montereau-sar-Yonne. After the first 
restoration he was named by Louis XVIII. grand cross of 
the legion of honour and chevalier of St Louis. On the 
return of Napoleon from Elba he was entrusted with the 
command of the army of the Moselle, and took part in the 
battle of Ligny. On the morning of the battle of Waterloo, 
being under the orders of Grouchy, who was marching 
towards Wavre, he strongly urged him to proceed in the 
direction whence they heard cannon firing, but his advice 
was not followed Gerard retired to Brussels after the fall 
of Napoleon, and did not return to France till 1817. He 
was chosen a member of the chamber of deputies in 1822, 
and was re-elected m 1823 and 1827. He took part in the 
revolution of 1830, after which he was appointed minister 
of war and named a marshal of France. On account of his 
health he resigned the office of war minister iu the October 
following, but m 1831 he took the command of the 
northern army, and was successful m thirteen days m 
driving the army of Holland out of Belgium. In 1832 he 
compelled the surrender of Antwerp, and in the same year 
he was raised to the peerage of France. He was again 
chosen war minister in July 1834, and again resigned that 
office in the October following. In 1835 he was named 
grand chancellor of the legion of honour, and in 1838 
commander-geneial of the national guards of the Seine, an 
office which beheld till 1842. He became a senator under 
the empire in 1852, and died in April of the same year. 

GERARD, Francois, Baron (1770-1837), was bom on 
Slay 4, 1770, at Rome, where his father occupied a post in 
the house of the French ambassador. At the age of twelve 
Gerard left Rome with his family for Baris, and there 
obtained admission into the Pension du Roi. From the 
Pension he passed to the studio of Pajou (sculptor), which 
lie left at the end of two years for that of the painter 
Brenefc, whom he quitted almost immediately to place him- 
self under David. In 1789 Gerard competed for the Prix 
de Rome, which was carried off by his comrade Girodet. In 
the following year (1790) lie again presented himself, but 
the death of his father prevented the completion of his 
work, and obliged him to accompany his mother to Rome. 
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In 1791 he returned to Paris ; but his poverty was so great 
that he was forced to forego his studies in favour of employ- 
ment which should bring in immediate profit Davicl at 
once availed himself of his help, and one of that master’.^ 
most celebrated portraits — Le Pelletier de St Faigeau — is 
due to the hand of “le petit Geraid ” This portrait was 
executed early m 1793, the year in which Geiarcl, at the 
request of David, was named a member of the revolutionary 
tribunal, from the fatal decisions of which he, however, 
invariably absented himself. In 1794 lie obtained the first 
prize m a competition, the subject of which was “ The Tenth 
of August,” and, fiuther stimulated by the successes of his 
rival and friend Girodet m the Salons of 1793 and 1794, 
Gdrarcl (nobly aided by Isabey the miniaturist) produced 
in 1795 his famous “Bblisaire, 5 ' In 1796 a portrait of his 
generous friend (Louvre) obtained undisputed success, and 
the money received from Isabey for these two works en- 
abled Gerard to execute in 1797 his “ Psycho ct 1’ Amour.” 
At last, in 1799, his portrait of Madame Bonaparte estab- 
lished his position as one of the first portrait painters of 
the day. In 1808 as many as eight, in 1810 no less than 
fourteen portraits hy him, "were exhibited at the Salon, and 
these figures afford only an indication of the enormous 
numbers which he executed yearly; all the leading figures of 
the empire and of the restoration, all the most celebrated 
men and women of Europe, sat to Gerard. This extraordi- 
nary vogue was due partly to the charm of his manner and. 
conversation, for his salon was as much frequented as Ins 
studio; Madame de Stael, Canning, Talleyrand, the duke 
of Wellington, have all borne wituess to tbe attraction of 
his society. Rich and famous, Geraid was stung by remorse 
for earliei ambitions abandoned , at intervals ho bad indeed 
striven to prove liis strength with Girodet ancl other nvals, 
and his “Bataille d’Austerlitz” (1810) showed a bieadth 
of invention and style which are even more conspicuous in 
“L’Entrde d’HenrilV.” (Versailles), — the work with which 
in 1817 he did homage to the Bourbons. After this date 
Gdrurcl declined, watching with impotent grief the progress 
of the Romantic school. Loaded with lionouis — baron of 
the empire, member of the Institute, officer of the legion of 
honour, first painter to the king — he worked on sad and 
discouraged, the revolution of 1830 added to his disquiet; 
and in 1837 on Uth Jammy, after three days of fever, he 
died. By Ins portraits Gdrard is best remembered ; the 
colour of his paintings has suffered, but lus drawings show 
m uninjured delicacy the purity of his line ; and those of 
women are specially remarkable for a virginal simplicity 
and frankness of expression 

M Cli. Lcnormanl published m 1840 Essai de IHotjntplac ct 
Critique sur Francois Geraul, si second edition of winch appeared 
in 1847, find M Deleelnze devoted several pages to the same subject 
m Ins work Louis David, son &cole ct son temps, 

GERARD, Jean Ignace Isidore (1803-1847), a French 
caricaturist generally known by tlio pseudonym of Grand- 
ville — the professional name of lus grandparents, who were 
actors — was born at Nancy, 13th September 1803 He 
received his first instruction in drawing from lus father, a 
miniature painter, and at the age of fcwcnty-one came to- 
Paris, where ho soon afterwards published a collection of 
lithographs entitled Acs tribulations de la petite propriety 
He followed this by Zes plaisirs de tout dye, and Jm sihylle 
des salons ; but the work which first established his fame 
was Metamorphoses dujoitr, published in 1828, a scries of 
70 scenes m which individuals with the bodies of men and 
faces of animals are made to play a human comedy. These 
drawings are remarkable for the extraordinary skill with 
which human characteristics are represented in animal 
features, but they are liable to the objection of attempting 
to express by the pencil what can be properly done only by 
the pen ; while at the same time, in conquering difficulties- 
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incident to Lis purpose, much ingenuity and labour Las 
been wasted which might Lave been employed otherwise 
with better results. The success of this work led to his 
being engaged as artistic contributor to vauous periodicals 
such as La Silhouette, L’ Artiste, La Caricature, Le Charivari, 
and Lis political caricatures, which were characterized by 
marvellous fertility of satirical humour, soon came to enjoy 
a general popularity which never diminished. Besides sup- 
plying illustrations for various standard works, such as the 
songs of B6ranger, the fables of La Fontaine, Don Quixote, 
Gulliver’s Travels, Robinson Ciusoe, he also continued the 
issue of various lithographic collections, among which may 
be mentioned La vie pnvee et pubhque cles animaux, Les 
cent proverbes, L’ autre monde, and Les flews anwiees. 
Though the designs of Gerard are occasionally unnatural 
and absurd, they usually display keen analysis of character 
and marvellous inventive ingenuity, and his humour is 
always tempered and refined by delicacy of sentiment and 
a vein of sober thoughtfulness He died of mental disease 
17th March 1847. 

A short notice of Geiard, under the name of Grand ville, is con- 
tained in Theoplnle Gautier’s Poifiaits Contcmpoi cans. See also 
Charles Blanc, Granduille, Paris, 1855 

GERARD, Joanr (1545-1608), herbalist and surgeon, 
was born towards the end of 1545 at Nantwich in Cheshire. 
He was educated at Wisterson, or Willaston, 2 miles from 
Nantwich, and eventually, after spending some time m 
travelling, took up his abode m London, where he exercised 
his profession. For more than twenty years he also acted 
as superintendent of the gardens of Lord Burghley, secre- 
tary of state to Queen Elizabeth In 1596 he published a 
catalogue of plants cultivated in his own garden, 1039 m 
number, inclusive of varieties of the same species. Their 
English as well as their Latin names are given m a revised 
edition of the catalogue issued in 1599. In 1597 appeared 
Gerard’s well-kuown Ilerbcill , described by him iu its pre 
face as “ the first fruits of these mine own laboms,” but 
more truly an adaptation of the Stirpium, Justonce pempiacles 
of Rembert Dodoens, published in 1583, or rather of a 
translation of the whole or part of the same by Dr Priest, 
with L’Obel’s arrangement. Of the numerous illustrations 
of the Ilei ball sixteen appear to be original, the remainder 
are mostly impressions from the wood blocks employed by 
Jacob Theodoras (Tabernaemontanus) in his leones Stirpium, 
published at Frankfort in 1590. A second edition of the 
Rerball , with considerable improvements and additions, was 
brought out by Thomas Johnson in 1633, and reprinted iu 
1G36. Gerard was elected a member of the court of assist- 
ants of the barber-surgeons m 1595, by which company 
he was appointed an examiner m 1598, junior warden in 
1 605, and master in 1608 He died m February 1612, and 
was buried at St Andrews, Holborn 

See Johnson’s preface to his edition of the Rerball ; and A Cata- 
logue of Plants cultivated m the Garden oj John Gerard m the 
yeais 1596-1599, edited with Notes, References to Gerards Rerball, 
the Addition of modern Names, and a Life of the Author , by Ben- 
jamin Day don Jackson, F L 8 ., privately printed, Lond , 1876, 4to. 

GERARD DE NERVAL (1808-1855) is the adopted 
name of Gdrard Labrunie, a French litterateur, and that 
by which he is generally known The son of an officer in 
the aimy, and born at Paris, May 21, 1808, he received 
his early education chiefly from his father, who taught 
him German, and he afterwards studied at the college 
of Charlemagne. He made his literary ddbut by the 
publication of a volume of political odes, and iu 1828 he 
published a translation of Goethe’s Faust, of which Goethe 
himself expressed high approval, and the choruses of which 
were afterwards made use of by Berlioz for his legend- 
symphony, The Damnation of Faust, Several other trans- 
lations from the German, contributed chiefly to the Mercure 
de France, a number of poetical pieces, and three comedies 
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combined to acquire for him, at the age of twenty-one, a 
considerable literary reputation, and led to his being associ- 
ated with Theophile Gautier in the preparation of the 
dramatic feuilleton for the Presse On the death of Jennie 
Colon, an actress with whom he had contracted a liaison, 
he resigned his connexion with the Pi esse, and travelled in 
various parts of Europe, leading a somewhat dissipated life. 
He contributed an account of his travels to the Revue cles 
Deux Mondes and other periodicals. After his return to 
Paris in 1844 he resumed for a shoit time the feuilleton. 
From 1841 he was subject to periodical attacks of insanity, 
and lie committed suicide by hanging, 25th January 1855. 
The liteiary style of Gerard is simple and unaflected, and 
he has a peculiar faculty of giving to his imaginative crea- 
tions an air of naturalness and reality. In a series of 
novelletes, afterwards published under the name of Les 
Illumines ou les Precurseurs du Socialisms (1852), he gave 
a sort of analysis of the feelings which followed his third 
attack of insanity , and among his numerous other works 
the principal are Elegies ncitionales et Satires pohtiqiies, 1827; 
Scenes de la Vie Oneniale, 2 vols., 1848-1850; Contes et 
Fciceties, 1852; La Boheme gcilante, 1856, and L’Alchimute , 
a drama in five acts, the joint composition of Gerard and 
Alexander Dumas. His CEuvres completes veie published 
in 1868 m 5 volumes. 

GERASA, the modern Gee asii or Jeeash, a city 
of Palestine, m the Decapolis of Persea, situated amid the 
mountains of Gilead, about 1757 feet above the level of the 
sea, at a distance of 20 miles from the Jordan and 21 miles 
to the north of Philadelphia. Of its origin nothing is 
known. Its name is never mentioned in the Old Testa- 
ment, and in the New Testament the only reference to its 
existence is the alternative reading of Gerasenes for 
Gadarenes m Matthew vui. 28. From Josephus we learn 
that it was captured by Alexander Janmeus, burned by the 
Jews m revenge for the massacre at Caesarea, and again 
plundered and depopulated by Annius the general of 
Vespasian ; but in spite of these disasters it was still in the 
2d and 3d centuries of the Christian era one of the 
wealthiest and most flourishing cities of Palestine. As late 
as 1121 it gave employment to the soldiers of Baldwin II., 
who found it defended by a castle built by a king of 
Damascus ; but at the beginning of the following century 
the Arabian geographer Y aknt speaks of it as deserted and 
overthrown. The rums of Jerash, discovered by Seitzen 
about 1806 and since then frequently visited and described, 
still attest the splendour of the Roman city. They are 
distributed along both banks of the Kenyan, a brook winch 
flows south through the Wady-ed-Der to join the Zerka or 
Jabbok ; but all the principal buildings are situated on the 
level ground to the right of the stream. The town walls, 
which can still be traced and indeed are partly standing, 
had a circuit of not more than 2 miles, and the main street 
was less than half a mile in length , but remains of build- 
ings skiit the road for fully a mile beyond the south gate, 
and show that the town had far outgrown the limit ot its 
fortifications. The most striking feature of the ruins is- 
the profusion of columns, no fewer than 230 being even 
now in position : the main street is a continuous colonnade, 
a large part of which is still entire, and it terminates to the 
south in a forum of similar formation. Among the public: 
buildings still recognizable are a theatre capable of accom- 
modating 6000 spectators, a naumachia or circus for naval 
combats, and several temples, of which the largest was 
probably the grandest structure in the city, possessing 
a portico of Coriuthian pillars 38 feet high. The desola- 
tion of the city is probably due to earthquake ; and the 
absence of Moslem erections or restorations would seem 
to show that the disaster took place before the Mahometan 
period. 
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GERBA or Jeeba, German Dscheiba, an island off the 
African coast m the Gulf of Gabes, belonging to the regency 
of Tunis. It is flat and well wooded with date palms, has 
an area of 425 square miles, and contains a population of 
30,000 Most of the inhabitants are of Berber origin, 
though a certain proportion have adopted the Arabic 
language. About 5000 Jews live apart in villages of their 
own. and a number of European merchants aie settled in 
the chief town of Haumt-es-Suk for the purposes of trade. 
The island lias a considerable reputation for the manufac- 
ture of the woollen tissues intei woven with silk which are 
known as burnous stuffs ; a market for the sale of sponges 
from the neighbouring seas is held from November till 
March ; and a good trade is maintained in the export of 
dates ami other fruits. Gerba is the Lothophagitis or Lotus- 
eaters' Island of the Greek and Roman geographers, and 
it may also be identified with the Braclnon of Scylax. The 
modern name appears as early as the 3d century in Aurelius 
"Victor, who, mentioning the births of the emperors Gallus 
Trebonianus and Volusianus his son, says — “Creati in 
insula Menrage, quse nunc Girba dicifcur.” Meninge or 
Menmx was the name of one of the two ancient towns 
in the island, the other being Tkoar. A castle erected by 
the Spaniards in 1284 at Haumt-es-Suk still remains; but 
the pyramid built of the skulls of the Spaniards under 
Garcia, who perished in 1516, was removed in 1837. 

See Barth, Wandcrungen durch dm Euste.nl dcs Mittclmeres ; 
anti Maltzan, Raise in Tunis nnd Tnpoha, Leipsic, 1870. 

GERBER, Ernst Ltjdwig (1746-1819), author of the 
well-known dictionary of musicians, was horn at Sonders- 
hausen 29th September 1746. His father, Henry Nicolas 
Gerber (1702-1775), a pupil of J. S. Bach, was an 
organist and composer of some distinction, and under his 
direction Ernst Ludwig at an early age had made great 
progress m his musical studies. In 1765 he went to Leipsic 
with the view of studying law, but the claims of music, 
which had gained additional strength from his acquaintance- 
ship with J. A. Hiller, soon came to occupy almost his sole 
attention. On his return to Sondershausen he was appointed 
music teacher to the children of the prince, and in 
1775 he succeeded his father as court organist. Latterly 
he devoted much of his time to the study of the literature 
and history of music, and with this view he made himself 
master of several of the modern languages. His Histonsrk- 
bwgrapkisches Lexicon dcr Tonkunstler appeared in 1790 
ami 1792 in two volumes; and the first volume of wliab 
was vhtually an improved and corrected edition of this 
work was published ill 1810 under the title JVeites historisch- 
biographisches Lexicon der Tonlmnstler, followed by other 
three volumes in 1812, 2813, and 1814. Gerber also con- 
tributed a number of papers to musical periodicals, and 
published several minor musical compositions. He died at 
Sondershausen 30th June 1810, 

GERBERON, Gabriel (1628-1711), a Jansenist monk, 
one of the most diligent students and prolific writers of his 
century, was born August 12, 1628, at St Calais, in the 
department of Sartlie. At the age of twenty he took the 
vows of the Benedictine order at St Molaine, Rennes, 
and after having taught rhetoric and philosophy in the | 
monasteries of Bourgueil (Touraine) and St Denis, he 
became sub-prior at Compi&gne, whence he was afterwards 
removed to St Germain-des-Pres. In the year 1669 he 
fully and finally committed himself in the Jansenist con- 
troversy by the publication of his first work, which was an 
apology for the abbd Rupert of Tuits. In 1672 he was 
ordered to Argenfcenil and in 1675 to Corbie ; but having 
by tins 'time aroused the most bitter hostility of the entire 
Josuit order, he found it necessary to save himself by flight 
into the Low Countries, where he seems to have lived in 
various towns during the next twenty-eight years, and where 
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he published a gieat number of works, including the Histoire 
Generate du Jansenisms (1700), by which he is now best 
known Anested on the 30th of May 1703 at Brussels, at 
the instance of the archbishop of Malmes, he was sent into 
France and condemned to imprisonment, from which he 
was not released till 1710, and even then only after he 
had consented to abjure the five Jansenist propositions. 
The first use he made of his freedom was to write a woik 
(which, however. Ins friends prudently prevented him 
from publishing) Le vmne tnomphe des Jesuites , containing 
a virtual withdrawal of the compulsory recantation. He 
died at the abbey of St Denis on the 29th of March 
1711. A full list of his works is given in the Biographic 
G bier ale 

GERBERT. See Silvester II. 

GERBERT, Martin (1720-1793), a Catholic prelate 
and writer on church music, was a descendant of the Ger- 
berts of Hornau, and was bom at Horb on the Neckar, Wur- 
temberg, 12th August 1720. He received his education at 
the Jewish school of Freiburg in the Breisgau, at Rlingenau 
m Switzerland, and at the monastery of St Blaise ill the 
Black Forest. He joined the order of the Benedictines in 
the monastery of St Blaise in 1736, became priest in 1744, 
was soon thereafter appointed professor of theology, and was 
chosen abbot in 1764. From 1759 to 1762 he travelled 
in Germany, Italy, and France, chiefly with the view of 
obtaining access to the old collections of musical literature 
contained in the libraries of the monasteries. In 1774 he 
published two volumes De cantu et musica sacra ; in 1777, 
Monumenta veteris hturgice Alemanmcce , and in 1781, m 
three volumes, Scriptores ecclesiastici de musica sacra , a 
collection of the principal writers on church music from the 
3d century till the invention of printing. Although this 
work contains many textual errors, its publication has never 
theless been of very great importance for the history of 
music, by proserving writings which otherwise might either 
have perished or remained unknown. He is also the author 
of Codex epistolciris liudolpU J,, 1772, and Ihstoria Nigrce 
Si’vce, Cologne, 1783-1788. His interest in music led to 
his acquaintance with the composer Gluck, who became his 
intimate friend. He died 3d May 1793. 

GERHARD, Friedrich Wilhelm Eduard (1703- 
1867), a distinguished German archaeologist, was horn at 
Posen, 29th November 1795. After studying at Breslau 
and Berlin, he in 1816 took up his residence at the former 
town. The reputation he acquired by liis Lectioncs Apol- 
loniance, published in the same year, led soon after wards to 
his being appointed professor at the gymnasium of Posen. 
On resigning that office m 1819, on account of weakness in 
the eyes, he travelled in Italy, and in 1822 ho took up his 
residence in Romo, where, with the view of proscculing his 
archaeological studies, he remained for fifteen years, ITe 
there contributed to Platncr’s Beschrdbung der tftadl Bom, 
then under the direction of Bunsen, and he was also one of 
the principal originators of the Institute di corrispondema 
archeoloyica , founded at Romo in 1828, and duringjhis stay 
in Italy its director. After his return to Germany iu 1837, 
he was appointed archaeologist at the Royal Museum of 
Berlin, and m 1844 he was chosen a member of the 
Academy of Sciences, and a professor in the university. 
He died at Berlin 12th May 1867. 

Besides a large number of archeological papers in periodicals, in 
the Annnli of the Institute of Romo, ami in tho Transactions of the 
Berlin Academy, nnd several illustrated catalogues of Greek, Roman, 
and other antiquities in tho Berlin, Naples, amt Vatican Museums, 
Gorhard is the author of tho following works :~Jnli7cc Bildmrke , 
Stuttg. , 1827-44 , Auserlcsene gnash, Vaseribildcr, 1839-58 ; Mncs- 
hmhe Spiegel, 1839-65 ; JRyperborcisch-rbi)i. Studien , vol. i, 1833 ; 
vol. ii., 1852 , Protlromus mjiholog. Eumierhluntng, Stuttgart and 
Tubingen, 1828; and Griech. Mythologie, 1854-55. His Gescim- 
mclta ahademischa Abhandlungen unci kleine Schnfton were pub* 
lishetl posthumously in 2 vols., Berlin, 1867. 
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GEEHARD, Johann (1582-1637), one of the ablest 
and most learned exponents of Lutheran orthodoxy, was 
born of a good middle-class family m Quedhuburg, 17th 
October 1582 In his fifteenth year, during a dangerous 
illness, he came under the personal influence of Johann 
Arndt, author of Das Wahre Chnstenthum, and resolved to 
study for the church. Soon after entering the university of 
Wittenberg, however, in 1599, he began to waver m this 
determination, and ultimately gave himself for two years 
to the study of medicine, but in 1603 resumed his theologi- 
cal reading at J ena, and in the following year received a 
new impulse from Winkelmann and Mentzer at Marburg. 
Having graduated and begun to give lectures at Jena m 
1605, he m 1606 leceived and accepted the duke of 
Coburg’s invitation to the superintendency of Heldburg and 
mastership of the gymnasium • soon afterwards he became 
general superintendent of the duchy, in which capacity he 
was much and usefully engaged in the practical work of 
ecclesiastical organization until 1616, when he found a more 
congenial sphere m the senior theological cham at Jena, 
where the remainder of his life was spent. Though still 
comparatively youug, Gerhard had already come to he re- 
gaided as the greatest living theologian of Protestant 
Germany ; m the numerous “ disputations ” which charac- 
terized that period he was always protagonist, while on all 
public and domestic questions touching on religion or morals 
his advice was eagerly sought on all hands and by every 
■class. It is recorded that during the course of his lifetime 
he had received repeated calls to almost every university in 
■Germany, as well as to Upsala m Sweden. He died on the 
20th August 1637 Personally he is said to have exhibited 
a rare combination of all the best elements of the Christian 
■character; the only failing imputed to him by any one 
decidedly leans to virtue’s side — an excessive love of peace. 

His writings are veiy numerous, alike m exegetical, polemical, 
dogmatic, ami piactical theology To the fast category belong 
the Commcntanus in Jictrmomam historicc cimgchcca do passione 
Clivisbi (1617), the Comment super pnoi cm D Petri Apzsfotam 
(1641), and also Ins commentaries on Genesis (1637) and on 
Deuteronomy (1658) Of a conti ovcisial chaiaeter aie the Con- 
fassio Cathohca (1G31-GS), an extensive work which seeks to prove 
the evangelical and catholic character of the doctrine of the Augs- 
burg Coniession fiom the wutmgs of approved Roman Catholic 
author a ; and the Loti thsologici (1629), lus principal contribution 
to science, in ■which Lutheranism is expounded “nervose, solule, 
et copiose,” in fact with a fulness of learning, a foice of logic, and 
a minuteness of detail that had nevei befoie been appioached. 
The Meditatwus sacrce (1621), a work expressly devoted to the 
uses of Christian edification, has been frequently repiinted in Latin 
and has been translated into most of the European languages, 
including Greek The English tianslation by R winterton (1631) 
bas passed through at least nineteen editions Tlieie is also an 
edition by W. Papillon in English blank veise (1801) A Vita 
Joh. G-erlm di was published by E It Fischer m 1723 

GEEKARDT, Charles Frederic, was born at Stras- 
burg, August 21, 1816, and died there August 19, 1856. 
After his school years spent at home and in Carlsruhe, 
where his taste for chemistry was awakened, he was sent 
to Leipsic to learn business, but he attended Erdmann’s 
lectures on chemistry as well. Returning home he very 
soon found that a commercial life was not to his taste, 
so, after a sharp dispute with a disappointed father, he 
enlisted in a cavalry regiment In a few months a 
military career also became intolerable, and, being bought 
•off by a friend, he went to Giessen to study under Liebig. 
'There he remained eighteen months, displaying such entire 
devotion to chemistry that he found himself unable to 
obtain the customary degree. He again thought of enter- 
ing trade, but Liebig persuaded him to go to Paris, where 
he arrived in 1838. His good appearance and address 
recommended him to Dumas and other chemists, and in a 
short time along with Cahours, who became his intimate 
friend, he published an important memoir on essential oils, 
distinguished especially by the new views it contained. He 
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soon after left Pans and went to Montpellier, wheie he was 
professor in the faculty of science till 1848. He then 
returned to Paris and opened a school for chemistry, which, 
however, was not commercially a success. Fiom 1848 to 
1S55 he resided at Paris, and it was during this tune that 
he published the memoirs and carried on the controversies 
which have been of such importance m the development 
of scientific chemistry. In 1855 he was appointed pro- 
fessor at Strasburg, his native place, but he had held the 
office for but a short time when he died, after two days’ 
illness. Gerhardt’s contributions to ehemistiy aie less 
discoveries of new facts, than of new ideas which organ- 
ized and vitalized an inert accumulation of facts. He 
developed the notion of types of structure and reaction, he 
discovered the order of organic compounds, which led him 
to the doctrine of homologous and other series , and on 
theoretical giounds he remodelled the whole character of 
the combining weights upon the two-volume molecular basis. 
The bare statement, however, of his results gives no idea 
of the lucidity, the wealth of thought, the grasp of the 
entne subject which his memoiis and his longer works dis- 
play. It was by lus writings especially that Gerhardt’s 
influence was felt. Although a thorough enthusiast in his 
subject, clear in liis exposition, earnest in his work, weighty 
.m his delivery, he seems to have wanted the qualities of 
a successful teacher. Nothing is heard of his lectures, or 
of lus influence as a professor, — such influence as drew 
students round Liebig and other great masters. None the 
less, however, did he stir the thoughts of other chemists to 
the very depths ; and although the unitary system has had 
its day, yet, in substance at least, if no longer m name, 
chemistry is still Gerhardt’s, and it is not impossible that 
chemists may return to some of his views which at present 
arc not acceptable. 

GERHARDT, Paul (c. 1606-1676), the greatest hymn- 
writer of Germany, if not indoed of Europe, was bom of a 
good middle-class family at Grafeuhauuchen, a small town 
on the railway between Halle and Wittenberg, in 1606 or 
1607, — some authorities, indeed, give the date March 12, 
1607, but neither the year nor the day is accurately known. 
His education appears to have been retarded by the tioubles 
of the period, the Thirty Years’ War having begun about the 
time he reached his twelfth year. After completing lus 
studies for the church he is known to have lived for some 
years at Berlin as tutor m the family of an advocate named 
Berthold, whose daughter he subsequently married, on 
receiving his first ecclesiastical appointment at Mittelwald 
(a small town in the neighbourhood of Berlin) in 1651. 
In 1657 he accepted an invitation as “ diaconus ” to the 
Nicolaiku’che of Berlin ; but, m consequence of his uncom- 
promising Lutheranism in refusing to accept the elector 
Frederick William’s “ syncretistic ” edict of 1664, he was 
deprived in 1666. Though absolved from submission and 
restored to office early m the following year, on the petition 
of the citizens, his conscience did not allow him to retain a 
post which, as it appeared to him, could only be held on 
condition of at least a tacit repudiation of the Foimula 
Concordias, aud for upwards of a year he lived in Berlin 
without fixed employment. In 1668 he was appointed 
aichdeacon of Lubben m the duchy of Saxe-Merseburg, 
where, after a somewhat sombre ministry of eight years, he 
died on the 7th of June 1676. Many of lus best known 
hymns were originally published in various church hymn- 
books, as for example in that for Brandenburg which 
appeared in 1658; others first saw the light in Johann 
Cruger’s Geistliche Kirchenmelodien (1649) and Prams 
Pietatis Melica (1656). The first complete set of them is 
the Geistliche Andachten, published in 1666-67 by Ebeling, 
music director m Berlin. No hymn by Gerliardt of a later 
date than 1667 is known to exist. 
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The life of Geihardt lias been written by Eotli (1829), by Lang- 
beekei (1841), by Scbultz (1842), by Wildenhalm (1845), and by 
Baebmann (1863); also by Kraft m Ersch u Giuber’s AUg Encycl. 
(1855) The best modem edition of tbe hymns, published by 
AVaekemagel m 1843, has often been reprinted Them is an. Eng- 
l.i ah translation by Kelly ( Paul Geihmdt’s Spiritual Songs, 1867) 

GERICAULT, Jean Louis Andre Theodore (1791- 
1824), French, painter, led the inevitable reaction which set 
in under the empire against the fixed and strictly limited 
aims of the school of David. He was horn at Rouen, in 
1791. In 1808 he entered the studio of Charles Yemet, 
from which, in 1810, he passed to that of Guirin, whom he 
diove to despair by his passion for Rubens, and by the 
unorthodox manner m which he persisted in interpreting 
nature. At the Salon of 1812 G&icault attracted attention 
by his “ Official- de Chasseurs a Cheval” (Louvre), a work 
in which he personified the cavalry in its hour of triumph, 
and turned to account the solid tiaining received from 
GMrin m rendering a picturesque point of view which was 
in itself a protest against the cherished convictions of the 
pseudo-classical school Two years later (1814) he re- 
exhibited this work accompanied with the reverse picture 
‘'Cuirassier blesse” (Louvre), and in both subjects called 
attention to the interest of contemporary aspects of life, 
treated neglected types of living form, and exhibited 
that mastery of and delight ia the horse which was 
a feature of his character Disconcerted by the tempest 
of contradictory opnuon which arose over these two pic- 
tuies, GA'icanlfc gave way to his enthusiasm for horses 
and soldiers, and enrolled himself in tbe mousquetaires. 
During the Hundred Days he followed the king to 
Befchune, but, on his regiment being disbanded, eagerly 
returned to 1ns profession, left Fiance for Italy in 1816, 
and at Rome nobly illustrated his favourite animal by 
liis great painting “Course des CllevauxLibres. , ’ Return 
ing to Pans, GAicaulfc exhibited at the Salon of 1819 the 
“Radeau de la Mddnse ” (Louvre), a subject which, not 
only enabled him to prove his zealous and scientific study 
of the human form, hut contained those elements of the 
heroic and pathetic, as existing in situations of modern life, 
to which he had appealed i n his earliest prod actions Easily 
depressed or elated, G4ncault took to heart the hostility 
which this work excited, and passed nearly two years m 
London, where the “ Radeau ” was exhibited with success, 
and where lie executed many series of admirable lithographs 
now rare. At the close of 1822 he was again in Paris, and 
produced a great quantity of projects for vast compositions, 
models in wax, and a horse erorche , as preliminary to the 
production of an equestrian statue. His health was 
now completely undermined by various kinds of excess, 
and on 26th January 1824 he died at the age of thirty- 
three. That which he left us is effective only as a protest ; 
his work, like his life, lacked the fixity of conscious purpose 
necessary to the task of reconstruction. Had he steadied 
himself and survived the abuse of his powers, he might 
have played an important part in determining the course of 
the modem school, for, though no colourist, he was in other 
respects richly endowed, and was possessed by a rare energy 
which redeemed even that tendency to undue emphasis 
which gives a theatrical character to much of the best French 
work. Gdricault’s biography, accompanied by a catalogue 
raisnnne of Ills works, was published by M. C. Cldment m 
1868. 

GERIZIM (O'pJpn, “the desert hill,” or, according to 
others, “the hill of the Gerizzites” 1 ), the third highest 
mountain of Samaria, 2 is situated at the western extremity 

1 See 1 Sam. xxvii. 8 (Kerb) 

2 Josephus (Ant., xi 8, 2) calls it the highest, hut liis assertion 
has been disproved by recent accurate measurement. According to 

Ftmer, Tell tAzur, Ebal, and Gemini are 36C6, 3375, and 3179 
leofc respectively above the level of the Jledifccnauean. 
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of the fertile plain of Mochna, and with Mount Ebal, which 
lies immediately to the north, forms a narrow valley m 
which lies the ancient town of Siehem or Shechem. As seen 
from this point Gerizim is distinguished from its tamer 
neighbour by the boldness of i ts crags, tbe richness of its. 
verdure, and the number of its springs. Its southern slope 
however is much gentler than its northern, and both are 
almost bare of trees. On the summit stands at present a 
small Mahometan chapel, and there are besides numeious 
traces of a fortress and church possibly dating from the 
time of Justinian. But the spot regarded by the Samaritans 
as the holiest upon earth is a small level plateau situated 
somewhat to the south of this. Here it is believed stood 
the temple built by Manasseh, the son of the Jewish high, 
priest in the days of Nehemiali, 3 and destroyed by John 
Hyrcanus 300 years afterwards (Jos., Ant, xiii. 9 1). 
According to the Samaritans and some modern writers, 
Gerizim was the scene of the incidents recorded in Genesis 
xxii. 9-13. Probably as being the hill on the right hand of 
the spectator who, standing in the valley of Shechem, looks- 
to the sun rising, it vas also the hill on which, according to 
Josh viii. 33, 34 (comp. Deut. xi 29, 30, and xxvii. 12-26), 
after the conquest of Ai, the tribes of Simeon, Levi, Judah, 
Issachar, Joseph, and Benjamin stood to pronounce the 
blessings connected with a faithful observance of the law, 
while the remaining tribes from mount Ebal confirmed the- 
curses attached to specified violations of the divine com- 
mands. According to Eusebius and Jetome indeed, the Ebal 
and Gerizim described in Deut. xi. 30 were not the- 
mountains now known by that name, hut two smaller hills 
in the neighbourhood of Jericho. This view, however, 
may now be legarded as universally abandoned (see Stanley, 
Sinai and Palestine , p 236, note). 

GERMAN CATHOLICS (Deutsche atiioliken), the- 
name assumed in Germany towards the close of the year 
1 844 by certain dissentients from til e church of Rome. The 
most prominent leader of the German Catholic movemeut 
was Johann Ronge, a Roman Catholic priest, who in Octo- 
ber 1844 made a vigorous attack upon Arnoldi, bishop of 
Treves, for having made a relic, which he alleged to he the 
holy seamless coat of Christ, an object of pilgrimage and 
adoration. On Ronge’s excommunication on this account, 
by the chapter of Breslau in December 1844, lie received 
a large amount of public sympathy, and a dissenting con- 
gregation was almost immediately formed at Breslau with 
a very simple cieed, m which the chief articles wero belief 
m God the Father, creator and ruler of the universe ; in 
Jesus Christ the Saviour, who delivers from tlio bondage 
of sin by his life, doctrine, and death ; in the operation of 
the Holy Ghost ; in a holy, universal, Christian church 
in forgiveness of sins and the life everlasting. Within a 
very few weeks similar communities had been formed at 
Leipsic, Dresden, Berlin, Offenbach, Worms, Wiesbaden, 
and elsewhere : and at a “council" convonod at Leipsic in 
March 1845, twenty-seven congregations wero represented 
by delegates, of whom however only two or at most- 
three were in clerical orders. Almost contemporaneously 
with the commencement of the agitation led by Ronge, 
another movement fundamentally distinct, though in some 
respects similar, had been originated at Sclmeidcmuh), 
Posen, under the guidance of Johann Czerski, also a priest, 
who had come into collision with the church authorities on 
the then much discussed question of mixed marriages, and 
also on that of the celibacy of the clergy. The result had 
been his suspension from, office in March. 1844; his public- 
withdrawal, along with twenty-four adherents, from the 
Roman communion in August ; his excommunication im- 

* In the days of Alexander the Great, according to Josephus (Ant , 
xi 8, 2); hut there are good reasons for believing ibis to bo inexact. 
See Neh, xin. 28, and compare Bertheau on the passage 
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mediately thereafter ; and the formation, in October, of a 
“ Catholic Apostolic Christian ” congregation which, while 
rejecting various practices of the Roman Church, letained 
the Nicene theology and the docfcrmeof the seven sacraments. 
Czerski had been at some of the sittings of the “ German 
Catholic” council of Leipsic ; but when a formula somewhat 
similar to that of Breslau had been adopted, he refused to 
adhibit his signature because the divinity of Christ had been 
ignored, and he and his congregation continued to retain by 
preference the name of “Catholic Apostolic Christians” 
which they had originally assumed. Of the German Catholic 
congregations which had been represented at Leipsic some 
manifested a preference for the fuller and more positive 
creed of Schneidemuhl, but a great majority continued to 
accept the comparatively negative theology of the Breslau 
school. The number of these increased with considerable 
rapidity, until in June 1846 in Silesia alone the members of 
the German Catholic communion were reckoned by thousands, 
while the congregations scattered over Germany amounted 
in all to 173. In Austria, however, and ultimately also m 
Bavaria, the use of the name German Catholics was offici- 
ally prohibited, that of “Dissidents” being substituted, 
while in Prussia the adherents of the new creed were laid 
under various disabilities ; these and other circumstances, 
among which the frequent occurrence of internal dissensions 
was perhaps the gravest, conspired to check at an early stage 
the prosperous career of a movement which in its begin- 
nings had been looked upon by many intelligent observers 
with considerable hopefulness. In 1859 some of the 
German Catholics entered into a union with the “Free 
Congregations,” when the united body took the title of “The 
Religious Society of Free Congregations.” Before that time 
many of the congregations which were formed in 1844 and 
the years immediately following had been dissolved, includ- 
ing that of Schneidemuhl itself, which ceased to exist in 
1857. No very recent statistics of a trustworthy kind as 
to the numerical strength of the German Catholics are 
accessible. Their total m Prussia was 6395 m 1861, and 
10,920 in 1867, while in Saxony they numbered 1772 in 
1849, and 3015 in 1871. At an early stage the movement 
attracted the attention of Gervinus, the eminent historian 
and critic, who in 1846 published a pamphlet entitled Die 
Mission des DeutschlcatholicAsmus, to which, as well as to 
Kampe’s treatise Das Wesen des Deittschlatholicismus, 
reference may be made. See also the article by Schmid in 
Herzog’s Realencyclopadie (1878). 

GERMANICUS, Cjisar, a distinguished Roman general 
and provincial governor in the reign of Tiberius, was born 
15 bc, and died 19 a.d. His name Germanicus, the 
only one by which he is known in history, he inherited 
from his father Claudius Drusus Nero, the stepson of 
Augustus, and the most famous of his generals. His 
mother was the younger Antonia, the daughter of Marcus 
Antonius and niece of Augustus, and he married Agrip- 
pina the grand-daughter of the same emperor. It was 
natural that a prince so intimately allied both by birth 
and connexion with the reigning family should be regarded 
as a candidate for the purple Augustus, it would 
seem, long hesitated whether he should name him as 
his successor, and as a compromise required Tiberius to 
adopt him, though Tiberius had a son of his own. When 
his uncle succeeded to the throne, Germanicus was the 
only rival that he feared ; and the emperor’s jealousy and 
suspicion of him not only cut short his career of conquest 
but embittered the last years of his life, and precipitated, 
if it did not indirectly cause, his unhappy and premature 
end. 

For the facts of his life our chief and, except a brief 
.notice in Suetonius, almost our sole authority is Tacitus. 
Germanicus forms the central figure of the first two books 
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of the Annals, and in the minute and graphic record of his 
campaigns, the unravelling of the court intrigues to which 
he was subject, and the pathetic description of his last 
hours and of the outburst of grief and indignation which 
followed the news of his death, the historian has put forth 
all his powers. But a m odern biographer, though compelled 
to trust to Tacitus for his materials, may yet be allowed to 
put upon them his own construction, to make allowance for 
the glamour which surrounded an amiable and ill-starred 
prince, and to discount the exaggerations of a master of 
rhetoric who has set his favourite hero in a blaze of light 
m order to deepen the shadows of his masterpiece Tiberius, 
the daikest and saddest portrait in all history. The 
following article will consist of a brief abstract of the hfe 
as related by Tacitus, and an estimate of the character as 
it presents itself to us in the foregoing records. 

Of the early years and education of Germanicus little is 
known. That he possessed considerable literary abilities, 
and that these were carefully trained, we gather, not 
only from the speeches which Tacitus puts into his 
mouth, but from the reputation he left as an orator, 
as attested by Suetonius and Ovid, and from the frag- 
ments of his works which have survived. At the age 
of twenty he served his apprenticeship in the art of 
war under liis uncle Tiberius, and was rewarded with the 
triumphal insignia for his services in crushing the revolt in 
Dalmatia and Pannoma. In 12 a.d. he was made consul, 
though he had neither attained the legal age nor passed 
through the grades of prtetor and Decide. Soon afterwards he 
was appointed by Augustus to the important command of 
the eight legions on the Rhine The news of the emperor’s 
death found Germanicus at Lugdunum, where he was super- 
intending the census of Gaul. Close upon this came the 
report that a mutiny had broken out among his legions on 
the lower Rhine. Germanicus hurried hack to the camp, 
which was now in open insurrection. The tumult was with 
difficulty quelled, partly by well timed concessions for which 
the authority of the emperor was forged, hut mostly by the 
help of his personal popularity with the troops. Some of 
the insurgents actually proposed that he should put himself 
at their head and secure for himself the empire, hut their offer 
waB rejected with righteous horror. In order to calm the 
excitement and prevent further disaffection, Germanicus 
determined at once on an active campaign. Crossing the 
Rhine at the head of 12,000 legionaries and an equal 
number of allied troops, he attacked and routed the Marsi, 
and laid waste the valley of the Ems. In the following 
year he marched against Arminius, the conqueror of Yarns, 
and reached the fatal battlefield m the Teutoburg Forest. 
The bones of the Roman soldiers still lay bleaching on the 
ground near the altars where their tribunes had been im- 
molated, and the gibbets where the prisoners had been 
hanged. Having performed the last rites and erected a 
barrow to mark the spot, he led his army on, breathing 
vengeance against the foe, Arminius, however, favoured 
by the marshy ground, was able to hold his own, and it 
required another campaign before he was finally defeated, 
A masterly combined movement by land and water enabled 
Germanicus to concentrate his forces against the main body 
of the Germans encamped on the Weser, and to crush them 
in two obstinately contested battles. A monument erected 
on the field proclaimed that the army of Tiberius had con- 
quered every tribe between the Rhine and the Elbe. Great 
as the success of the Roman arms had been, it was nob such 
as to justify this boastful inscription, We read of renewed 
attacks from the barbarians, and plans of a fourth campaign 
for the next summer. 

But no more victories were in store for Germanicus. His 
success had already stirred the jealousy and fears of Tiberias, 
and he was reluctantly compelled to obey the imperial sum- 
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mous and repair to Rome. The magnificence of a triumph 
and the idle honours of a consulship had little attraction 
for a general m mid-career of conquest, and a man of 
singularly simple habits and no political ambition The 
enthusiasm with which he was welcomed, not only by the 
populace, which went in crowds to meet him as far as the 
twentieth milestone, but by the emperor’s own praetorians, 
warned Tiberius that it might be equally dangerous to keep 
so popular a favourite at Eome, and the earliest pretext was 
seized to remove him from the capital. The recent death 
of Archelaus, king of Cappadocia, and a disputed succession 
iu Parthia and Armenia, affoided a sufficient plea for 
Roman interference , and, a few months after his return, 
Germanicus was despatched to the East with extraordinaiy 
powers, and started on his mission without waiting to enter 
on his consulship. At the same time Tiberius took the further 
precaution of superseding Silanus, a connexion of Germani- 
cus, m the government of Syria, and appointing m his stead 
one of the most violent and ambitious of the old nobility, 
Cneius Calpurnius Piso, in order to watch his nephew’s 
movements, and if necessary to check his ambition. 
Germanicus proceeded by easy stages-to his province, halt- 
ing on his way in Dalmatia, where he conferred with Drusus, 
his brother by adoption, and visiting the battlefield of 
Actium, Athens, Ilium, and other places of historic interest. 
At Rhodes he met for the first time his coadjutor Piso, who 
had followed m his wake, and was seeking everywhere to 
thwart his policy and asperse his character. When at last 
he reached his destination, he found little difficulty m effect- 
ing the settlement of the disturbed provinces, notwith- 
standing the violent and persistent opposition of Piso At 
Artaxata Zeno, the popular candidate for the throne, was 
crowned king of Armenia , to the provinces of Cappadocia 
and Commagena Roman governors were assigned; and 
Parthia was conciliated by the banishment of the dethroned 
king Vonones. After wintering in Syria Germanicus 
started next year for a tour in Egypt. The chief motive for 
his journey was love of travel and antiquarian study, and 
it seems never to have occurred to him, till he was warned 
by Tiberius, that he was thereby transgressing an unwritten 
law of the empire forbidding aiiy Roman of rank to set foot 
in Egypt without express permission. On his return to 
Syria he found that all his arrangements had been upset by 
Piso. Violent recriminations followed, the result of which, 
it would seem, was a promise on the part of Piso to quit the 
province. Rut at this juncture Germanicus fell ill. Piso 
deferred lus departure, and, when at length compelled to 
start, lingered in the neighbourhood of Syria, receiving with 
open exultation the bulletins which told of the prince’s 
rapid decline. Germanicus on his side was fully convinced 
that he had fallen a victim to the arts of liis unscrupulous 
enemy. He knew that he was dying, and believed that he 
was dying of poison. Even his gentle nature was stung to 
madness at the thought, and with his dying words he called 
on his friends and family to denounce liis murderer and 
avenge his death. Whether these suspicions were true must 
remaiq. an open question, yet the arguments in favour of 
a death from natural causes seem to preponderate. It is 
true that Piso desired his death, and, from what we know 
of their characters, neither he nor his wife Plancina were 
likely to stick at any means for procuring it. But a 
poisoner does not generally let his wishes be publicly 
known, nor show his exultation when they are attained. 
The evidence from the appearance of the corpse is still 
more uncertain. Suetonius indeed avouches that there 
were livid marks all over the body and foam at the 
mouth ; but he adds as a further proof of poison that on the 
funeral pyre the heart remained unconsumed, which clearly 
shows that he was only retailing the vulgar gossip. Tacitus, 
though inclined to believe the worst of Piso, allows that the 
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report of the symptoms varied with the prepossession of the 
observers. 

The sad tidings of his death cast a gloom over the whole 
Roman empne. To the provincials he had endeared him- 
self by his simple manners, his affability, his generosity, his 
justice. The legions mourned their comrade who had 
always stood their friend at need, their geneial who had 
never known a defeat. At Rome there was a universal 
outburst of sorrow and indignation. The natural grief at 
the loss of a favourite prince was aggravated by the sus- 
picion of foul play, and by hatred of the emperor who was at 
least guilty of recklessly exposing him to danger, and who 
now sullenly refused to join the general mourning. Men 
recalled the forbodmg words which had been whispered at 
his departure, “ Whom the plebs love, die young.” Nor 
was he unworthy of this passionate devotion. He had 
wiped out a great national disgrace; he had quelled their 
most formidable foe ; he had pacified distant provinces , and 
in his high estate he had so borne himself that all save one 
man had loved and honoured him. His private life had 
been stainless, and he possessed in a singular degree the 
gift of personal attractiveness. And yet an impartial bio- 
grapher must add that for his fair fame his death was 
opportune. There were elements of weakness in his 
character which his shortlife only half revealed : an almost 
feminine impetuousness which made him twice threaten to 
take his own life ; a superstitious vein which impelled him 
to consult oracles and shrink from bad omens ; an amiable 
dilettantism which led him to travel in Egypt while Iris 
enemy was plotting Ms rum, a want of nerve and lesolution 
which prevented him from coming to an open ruptuio with 
Piso till it was too late. ITis very virtues, his elegant taste, 
his chivalrous sense of honour, his unsuspecting openness 
and candour, unfitted him for the stern times m which he 
lived. He was as little fitted to play the part of Augustus 
as that of Alexander, to whom Tacitus fondly compares him ; 
and had he lived to succeed to the purple the historian 
might have been compelled to pronounce on him the epitaph 
of Galba, that all would have thought lnm fit to reign if he 
had not reigned. (*’• B.) 

GERMAN SILVER, or Nickel Silver, known also 
under the names of White Copper and Packfoug, is an alloy 
of copper, nickel, and zinc, prepared either by molting the 
copper and nickel together in a crucible, and adding piece 
by piece the previously heated zinc, or by heating the finely 
divided metals under a layer of charcoal, by means of an 
air furnace of strong draught, and promoting the thorough 
solution of the nickel by stirring. To destroy its crystalline 
structure, and so render it fit for working, it is heated to 
dull redness, and then allowed to cool. Gorman silver is 
harder than silver; it resembles that metal in colour, but is 
of a greyer tinge. Exposed to the air it tarnishes slightly 
yellow, and with vinegar affords a crust of verdigris. At 
a bright red heat it molts, and with access of the atmo- 
sphere loses its zinc by oxidation. At a heat above dull 
redness it becomes exceedingly brittlo. Gorman silver is 
much used in the arts. For the manufacture of imitation 
silver for knives and forks its composition is — nickel and 
zinc of each 2 parts, and copper i parts ; for handles of 
spoons and forks the proportion of copper in this formula 
is increased, by 1. For rolling, the most suitable alloy is 
copper 3 parts, zinc 1, nickel 1. Candlesticks, bells, spurs, 
and other cast articles are made of a German silver contain- 
ing 2 or 3 per cent, of lead. The addition of 2 to 2| per 
cent, of iron, which must first be melted with part of the 
copper, makes an alloy which is whiter, but also more 
brittle and harder than ordinary German silver. 

See CorpiB, vol. vi. p. 351, and Watts, Dick qf Ohm . ii. p< 51. 
On the electrical conductive capacity of German silver, soe Elec- 
tbicity, voVviii. p. 53. 
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GERMANY 

PART I. — GEOGRAPHY AND STATISTICS. 


G ERMANY occupies the greater portion of central 
Europe, and lias but few lines of natural boundary. 
If by the designation Germany is meant the territory in- 
habited by Germans, this is considerably larger than the 
German empire constituted in 1871, the former having an 
area of about 340,000, and the latter of 203,000 English 
square miles. The present German empire extends from. 
47° 16' to 55° 53' N. lat,, and from 5° 52' to 22° 52' E. 
long. The eastern provinces project so far that the extent 
of the German territory is much greater from S.W. to 
N.E. than in any other direction. Tilsit is 815 miles from 
Metz, whereas Haclersleben, in Schleswig, is only 540 miles 
from the Lake of Constance. The difference in time between 
the eastern and western points is 1 hour and 8 minutes. 
The empire is bounded on the S.W. and S. by Austria and 
Switzerland (for 1170 miles), on the S.W. by Erance (275 
miles), on the W. by Luxembourg, Belgium, and Holland 
(together 512 miles). The length of German coast on the 
North Sea or German Ocean is 300 miles, and on the Baltic 
830 miles, the intervening land boundary on the north of 
Schleswig being only 53 miles. The eastern boundary is 
Russia (725 miles). 

The total area of the empire, including rivers and lakes 
but not the “huffs” or lagoons on the Baltic, is 208,427 
English square miles, 1 which is about the 18th part of 
Europe, the 250th part of the whole dry land, and the 853d 
part of the whole surface of the globe. 

Physical Featup.es. 

Coast and Islands , — The length of the coast-line is 
scarcely the third part of the whole frontier, so that the 
Germans must be regarded as less a maritime than an in- 
land people. Unlike the eastern states of Europe, the 
German empire has not only an inland sea-shore, but is 
also in direct communication with the great oceans by 
means of the North Sea, The coasts of Germany are 
shallow, and deficient in natural ports, except on the east of 
Schleswig-Holstein, where wide bays encroach upon theland, 
giving access to the largest vessels, so that a great harbour 
for men-of-war has been constructed at Kiel. With the ex- 
ception of those on the east coast of Schleswig-Holstein, all 
the important trading ports of Germany are river ports, such 
as Emden, Bremen, Hamburg, Lubeek, Stettin, Dantzic, 
Konigsberg, Memel. A great difference, however, is to be re- 
marked between the coasts of the North Sea and those of the 
Baltic. On the former, where the sea has broken up the 
ranges of dunes formed in bygone times, and divided them 
into separate islands, the mainland has to be protected by 
massive dikes, while the Frisian Islands are being gradu- 
ally washed away by the waters. On the coast of Eas t 
Friesland there are now only seven of these islands, of 
which Norderney, a bathing-place, is best known, while 
of the North Frisian Islands, on the western coast of 
Schleswig, Sylt is the most considerable. Besides the 
ordinary waste of the shores, there have been extensive 
inundations by the sea within the historic period, the gulf 
of the Dollar t having been so caused in the year 1276. 
Sands surround the whole coast of the North Sea to such 
an extent that the entrance to the ports is not practicable 
without the aid of pilots. Heligoland, which has belonged 
to England since 1814, is a rocky island, but it also has been 

1 1 English square mile = 2 ‘5898945 square kilometres, or 0 ‘0470352 
German square mile; 1 German square mile = 21 ‘26067 English 
square miles ; 1 sq. kilometre = 0 ‘386] 161 English square mile. 


considerably reduced by the sea. The tides rise to the height 
of 12 or 13 feet in the Jahde Bay and at Bremerhafen, and 
6 or 7 feet at Hamburg. The coast of the Baltic on 
the other hand possesses few islands, the chief being Alsen 
and Fehmern off the coast of Schleswig-Holstein, and 
Huge n off Pomerania. It has no extensive sands, though on 
the whole very flat. The Baltic has no perceptible tides ; 
and a great part of its coast-line is in winter covered with 
ice, which also so blocks up the harbours that navigation 
is interrupted for several months every year, Its three 
liaffs fronting the mouths of the large rivers must be 
regarded as lagoons or extensions of the river beds, not as 
bays. The Oder Haff is separated from the sea by two 
islands, so that the river flows out by three mouths, the 
middle one (Swine) being the most considerable. The 
Frische Haff is formed by the Nogat, a branch of the 
Vistula, and by the Pregel, and communicates with the 
sea by means of the Pillau Tief. The Kurisclie Haff 
receives the Memel, called Niemen in Prussia, and has 
its outlet in the extreme north at Memel. Long narrow 
alluvial strips called Nekrungen , lie between the last two 
liaffs and the Baltic. The Baltic coast is further marked 
by large indentations, the Gulf of Liibeck, that of Pome- 
rania, cast of Riigen, and the semicircular Bay of Dantzic 
between the promontories of Rixhoft and Britsterort. The 
German coasts are now well provided with lighthouses. 

Surface and Geology . — In respect of physical structure 
Germany is divided into two entirely distinct portions, 
which bear to one another a ratio of about 3 to 4. The 
northern and larger part may be described as a uniform 
plaiu, covered generally by very recent deposits, hut with 
small areas of Tertiary and Secondary formations pro- 
truding here and there. South and Central Germany, 
on the other hand, is very much diversified in scenery 
and in geological structure. It possesses large plateaus, 
such as that of Bavaria, which stretches away from the 
foot of the Alps, fertile low plains like that intersected 
by the Rhine, mountain chains, and isolated groups of 
mountains, comparatively lew in height, and so situated as 
not seriously to interfere with communication either by 
road or by railway. Its geological structure corresponds 
to this diversity of surface. The most ancient rocks of 
Germany are the gneisses, schists, and granites which, 
form the Bohemian and Bavarian plateau, and extend 
into Saxony. Another isolated mass of similar rocks 
rising into the heights of the Vosges and Black Forest 
has been cut through by the valley of the Rhine. Silurian 
rocks are but scantily developed in Germany. The 
Devonian system, however, occupies an extensive area, 
since it forms the high tableland of the Taunus, Hundsruck, 
and Eifel, which ranges westward into Belgium. Carboni- 
ferous rocks with productive coal-fields cover isolated areas, 
chiefly in north-western Germany, particularly in West- 
phalia, at Saarbriick, in Saxony, and in Uppefr and Lower 
Silesia (see Coal). Between the Devonian uplands of the 
Taunus and the crystalline rocks of Bavaria a vast area of 
western Germany is occupied by the Triassic system, which 
ranges from Hanover to Basel and from near Metz to 
Baireuth. The southern half of this vast Triassic basin is 
bordered by a belt of overlying Jurassic rocks which 
skirt the Danubian plain in Wurtemburg and Bavaria. 
Cretaceous rocks occur chiefly in north Germany in 
scattered patches flanking older formations, They, evi- 
dently underlie the great plain, since they are found rising 
up here and there to the surface between Westphalia and 
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Denmark. Older Tertiary formations are absent from 
Geimany, save the portion of the Eocene Alps included 
WLthm the temtoiy of Bavaria. But Miocene deposits 
extend into numerous detached basins, including those of 
the Rhine below Bonn, and at Mainz, the country round 
Magdeburg, aucl the plains of Bavaria. These strata 
contain valuable seams of lignite. The vast plains of 
noithern Germany are covered with glacial drift, which 
rises to heights of 1400 feet above the sea along the edges of 
the flanking hills. Igneous rocks of different ages have been 
erupted in many distiicts, and further diversify the geology. 
The best known are the Tertiary and post-Tertiary lavas 
and cones of the Eifel and Siebengebirge, others of more 
ancient date occur along the southern slopes of the Harz 

Mountains and Plateaus.— Rwaxh is the only division 
of the country that includes within it any part of the Alps, 
the Austro-Bavanan frontier running along the ridge of the 
Northern Tyrolese or Bavarian Alps. The loftiest peak of 
this group, the Zugspitze (57 miles south of Munich), is 
9702 feet m height, being the highest summit in the empire. 
The Upper German plain sloping northwards from the 
Bavarian Alps is watered by the Lech, the Isar, and the 
Inn, tributaries of the Danube, all three rising beyond the 
limits of German territory. This plain is separated on 
the west from the Swiss plain by the Lake of Constance 
(Bodensee, 1306 feet above sea-level), and on the east 
from the undulating grounds of Austria by the Inn. The 
average height of the plain may be estimated at about 
1800 feet, the valley of the Danube on its north border 
being from 1540 feet (at Ulm) to 920 feet (at Passau) 
The plain is not very fertile. In the upper part of the 
plain, towards the Alps, there are several lakes, the largest 
being the Ammersee, the Wurmsee orStarnberg Lake, and 
the Chiemsee. Many portions of the plain are covered 
by moors and swamps of large extent, there called Moose. 
The left or northern bank of the Danube, from Regensburg 
(Ratisbon) downwards presents a series of granitic rocks 
called the Bavarian Forest (Bayenscher Wald), which must 
be regarded as a branch of the Bohemian Forest (Bbhmi* 
scher Wald). The latter is a range of wooded heights on 
the frontier of Bavaria and Bohemia, occupying the least 
known and least frequented regions of Germany. The 
summits of the Bayerischer Wald rise to the height of about 
4000 feet, and those of the Bohemian Forest to 4800 feet, 
Holier Arber, about 49° FT. lat., being 4842 feet. The 
valley of the Danube above Ratisbon is flanked by J urassic 
plateaus sloping gently to the Danube, but precipitous 
towards the valley of the Neckar. The centre of this ele- 
vated tract is the Ranhe Alp, so named on account of tho 
harshness of the climate, The plateau continuing to tho 
north-east and then to the north, under the name of the 
Franconian Jura, is crossed by the valley of tho winding 
Alfcmiihl, and extends to the Main. To the west extensive 
undulating grounds or low plateaus occupy the area between 
the Main and the Neckar. 

The southwestern corner of the empire contains a 
series of better defined hill-ranges. Beginning with the 
Schwarzwald (Black Forest), we find its southern heights 
decline to the valley of the Rhine, above Basel, and to 
the Jura The summits are rounded and covered with 
wood, the highest being the Feldberg (10 miles S.E. of 
Freiburg, 4902 feet). Northwards the Black Forest 
passes into the plateau of the Neckarbergland (average 
height, 1000 feet). The heights between the lower 
Nockar and the Main form the Odenwald (about 1700 
feet); and the Spessart, which is watered by the Main on 
three sides, is nothing but a continuation of the Odenwald. 
West of this range of hills lies the valley of the upper 
Rhine, extending about 180 miles from south to north, 
and with a width of only 20 to 25 miles. In the upper 


parts the Rhine is rapid, and therefore navigable with 
difficulty , this explains why the towns there are not 
along the banks of the river, but some 5 to 10 miles 
off. But from Speyer (Spires) town succeeds town as far 
down as Dusseldorf. The western boundary of this valley 
is formed in the first instance by the Yosges, where granite 
summits rise from under the surrounding red Tnassic 
rocks (Sulzer Belcken, 4700 feet). To the south the 
range is not continuous with the Swiss Jura, the valley of 
the Rhine being connected here with the Rhone system 
by low ground known as the Gate of Mulbausen. The 
crest of the Yosges is pretty high and unbroken, the fust con- 
venient pass being near Zabern, which has been taken ad- 
vantage of for the railway from Strasburg to Paris On the 
northern side the Yosges aie connected with the Haardt 
sandstone plateau (Kalmit, 2230 feet), which uses abruptly 
from tho plain of the Rhine. The mountains south of 
Mainz (Mayence), which are mostly covered by vineyards, 
are lower, the Donnersberg, however, raising its head to 
2262 feet. These hills are bordered on the west by the 
high plain of Lorraine and the coal-fields of Saarbrtteken, the 
former being traversed by the river Moselle. The larger 
half of Lorraine belongs to Fiance, but the German part 
possesses great mineral wealth in its rich layers of ironstone 
(sidente), and in the coal-fields of the Saar. The Devonian 
tract of the Hundsruck, Taunus, and Eifel is an extended 
plateau, divided into separate sections by the river valleys. 
Among these the Rhine valley from Bingen to Bonn, and that 
of the Moselle from Treves to Coblentz, aie winding gorges 
excavated by the rivers. The Eifel presents a sterile, 
thinly-peopled plateau, covered by extensive moors in 
several places. It passes westwards imperceptibly into the 
Ardennes. The hills on the right bank of tho Rhino also 
are in part of a liko barren character, without wood ; 
the Westcrwakl (about 2000 feet), which separates tho 
valleys of the Sieg and Lalm, is particularly so. Tho 
northern and southern limits of tho Niederrheinisches 
Gebirge present a sinking contrast to the central region 
In the south the declivities of tho Taunus (2890 feet) are 
marked by the occurrence of mineral springs, as at Urns 
on the Lahn, Nauheim, Homburg, Sodcn, Wiesbaden, &c., 
and by the vineyards which produce the best Rhine 
wines To the north of this Gebirgo, on tho other hand, 
lies tho great coal basin of Westphalia (tho largest in 
Germany). In the south of the hilly duchy of Hesse rise 
the isolated mountain groups of the Yogclsberg (2530 feet) 
and the Rhon (3117 feet), separated by the valley of the 
Fulda, which uniting further north, with tho Worm forms 
the Woser. To the east of I-Iosse lies Thuringia, a province 
consisting of the far-stretching wooded ridge of the 
Thii ringer Wald (with three peaks of upwards of 3000 feet 
high), and an extensive elevated plain to tho north. Its 
rivers are the Saale and Un strut. This plateau is hounded 
on the north by tho Harz, an isolated group of mountains, 
rich in minerals, with its highest elevation in the bare 
summit of the Brocken (3743 foot). To the west of the 
Harz a series of hilly tracts is comprised under the name of 
the Woser Mountains, out of which above Mindon the river 
Woser bursts by the Porta Wcstphalica. A narrow ridge, the 
Teutoburger Wald (1300 feet), extends between the Weser 
and the Ems as far as tho neighbourhood of Osnabriick. 

To the east thoThuringerWald is connected by the plateau 
of the Frankonwald with the Fichtelgebirge. This group of 
mountains, occupying what may be regarded as etbnologi- 
cally the centre of Germany, forms a hydrographical centre, 
whence the Nab flows southward to tho Danube, the Main 
westward to the Rhine, the Eger eastward to the Elbe, and 
the Saale northward, also into the Elbe. In the north-east 
the Fichtelgebirge connects itself directly with - the Erzge- 
birge, which forms the northern boundary ‘of Bohemia* 
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The southern sides of this range are comparatively steep _, 
on the north it slopes gently down to the plains of Leipsic, 
but is intersected by the deep valleys of the Elster and 
Mulde. Although by no means fertile, the Erzgebirge is 
very thickly peopled, as various branches of industry have 
taken root there in numerous small places. Around 
Zwickau there is a productive coal-field, and mining for 
metals is carried on near Freiberg. In the east a table- 
land of sandstone, called Saxon Switzerland, fiom the 
picturesque outlines into which it has been eroded, adjoins 
the Erzgebirge; one of its most notable features is the 
deep ravine by which the Elbe escapes from it. Numerous 
quarries, which supply the North German cities with stone 
for buildings and monuments, have been opened along the 
valley. The sandstone range of the Elbe unites in the east 
with the low Lusatian group, along the east of which runs 
the best road from northern Germany to Bohemia. Then 
comes a range of lesser hills clustering together to form 
the frontier between Silesia and Bohemia. The most 
western group is the Isergebirge, and the next the Riesenge- 
birge, a narrow ridge of about 20 miles’ length, with bare 
summits. Excluding the Alps, the Schneekoppe (5266 
feet) is the highest peak in Germany ; and the southern 
declivities of this range contain the sources of the Elbe. 
The hills north and north-east of it are termed the Silesian 
Mountains. Here one of the minor coal-fields gives em- 
ployment to a population grouped round a number of 
comparatively small centres. One of the main roads into 
Bohemia (the pass of Landshut) runs along the eastern 
base of the Riesengebirge. Still farther to the east the 
mountains are grouped around the hollow of Glatz, whence 
the Neisse forces its way towards the north This hollow 
is shut in on the east by the Sudetic group, in which the 
Altvater rises to almost 4900 feet. The eastern portion 
of the group, called the Gesenke, slopes gently away to the 
valley of the Oder, which affords an open route for the 
international traffic, like that through the Mulhausen Gate 
in Alsace. Geographers style this the Moravian Gate. 

The North-German plain presents little variety, yet is 
not absolutely unifoim. A row of low hills runs generally 
parallel to the mountain ranges already noticed, at a dis- 
tance of 20 to 30 miles to the north To these belongs the 
Upper Silesian coal-basin, which occupies a considerable 
area m south-eastern Silesia. North of the middle districts 
of the Elbe country the heights are called the Flaming hills 
Westward lies as the last link of this series the Luneburger 
Haide or Heath, between the Weser and Elbe, north of 
Hanover. A second tract, of moderate elevation, sweeps 
round the Baltic, without, however, approaching its shores. 
This plateau contains a considerable number of lakes, and 
is divided into three portions by the Vistula and the Oder. 
The most eastward is the so-called Prussian Seenplatte. 
Spir&ingsee (430 feet above sea-level, and 46 square miles 
in area) and Mauersee are the largest lakes; they are 
situated in the centre of the plateau, and give rise to the 
Pregel. Some peaks near the Russian frontier attain to 
1000 feet. The Pomeranian Seenplatte, between the 
Vistula and the Oder, extends from S.W. to N.E., its 
greatest elevation being in the neighbourhood of Dantzic 
(Thurmberg, 1096 feet). The Seenplatte of Mecklenburg, 
on the other hand, stretches from S.E. to N.W., and most 
of its lakes, of which the Muritzsee is the largest, send 
their waters towards the Elbe. The finely wooded heights 
which surround the bays of the east coast of Holstein and 
Schleswig may be regarded as a continuation of these 
Baltic elevations. The lowest parts, therefore, of the 
North-German plain, excluding the sea-coasts, are the 
central districts from about 52° to 53° N. lat,, where the 
Vistula, Netze, Warthe, Oder, Spree, and Havel form vast 
swampy lowlands (in German called Bruche), which, during 


the last hundred years, have been considerably reduced by 
the construction of canals and by cultivation, — improve- 
ments due m large measure to Frederick the Great The 
Spreewald, to the S.E. of Berlin, is one of the most remark- 
able districts of Germany. As the Spree divides itself 
there into innumerable branches, enclosing thickly wooded 
islands, boats form the only means of communication. 
West of Berlin the Havel widens into what are called the 
Havel lakes, to which the environs of Potsdam owe their 
charms. In general the soil of the North-German plain 
cannot be termed fertile, the cultivation nearly everywhere 
requiring severe and constant labour. Long stretches 
of giound are covered by moors, and there turf-cutting 
forms the principal occupation of the inhabitants. The 
greatest extent of moorland is found in the westernmost 
parts of the plain, in Oldenburg and East Frisia. The 
plain contains, however, a few districts of the utmost fer- 
tility, particularly the tracts on the central Elbe, and the 
marsh lands on the west coast of Holstein and the north 
coast of Hanover, Oldenburg, and East Frisia, which, 
within the last two centuries, the inhabitants have reclaimed 
from the sea by means of immense dikes. 

Rivers .- — Nine independent river-systems may be distin- 
guished those of the Memel, Pregel, Vistula (Weicbsel), 
Oder, Elbe, Weser, Ems, Rhine, and Danube. Of these the 
Pregel, Weser, and Ems belong entirely, and the Oder 
mostly, to the German empire. The Danube has its sources 
on German soil ; but only the fifth part of its course is 
German. Its total length is 1730 miles, and the Bavarian 
frontier at Passau, where the Inn joins it, is only 350 miles 
distant from its sources. It is navigable as far as Ulm, 220 
miles above Passau ; and its tributaries the Lech, Isar, Inn, 
and Altmuhl are also navigable. The Rhine is the most 
important river of Germany, although neither its sources 
nor its months are withm the limits of the empire. From 
the Lake of Constance to Basel (122 miles) the Rhine forms 
the boundary between the German empire and Switzerland; 
the canton of Schaff hausen, however, is situated on the 
northern bank of the river. From Basel to below Em- 
merich the Rhine belongs to the German empire — about 
470 miles, or fourth-sevenths of its whole course. It is 
navigable all this distance, as are also the Neckar from 
Esslingen, the Main from Bamberg, the Lahn, the Lippe, 
the Ruhr, the Moselle from Metz, with its affluents the Saar 
and Sauer. Vessels sail up the Ems as far as Tapen- 
burg, aud river craft as far as Greven, and the river is con- 
nected with a widely branching system of canals for turf- 
boats. The Fulda, navigable for 63 miles, and the Werra 
38 miles, above the point where they unite, form by their 
junction the Weser, which has a course of 271 miles, and 
receives as navigable tributaries the Aller, the Leme from 
Hanover, and some smaller streams. Large steamers 
cannot, however, get as far as Bremen, and that commercial 
emporium has, in consequence, been obliged to form a sea- 
port at Bremenhafen. The Elbe, after a course of 250 
miles, enters German territory near Aussig, 482 miles from 
its mouth. It is navigable above this point to its junction 
with the Moldau. Hamburg may be reached by vessels of 
1 0 to 1 1 feet draught. The navigable tributaries of the Elbe 
are the Saale (below Naumburg), tbe Havel, Spree, Elde, 
Sude, and some others. The Oder begins to be navigable 
almost on the frontier at Ratibor, 480 miles from its month, 
receiving as navigable tributaries the Glatz Neisse and 
the Warthe. Only tlie lower course of the Vistula belongs 
to the German empire, within which it is a broad, navigable 
stream of considerable volume On the Pregel ships of 
2500 tons reach Konigsberg, and river barges reach 
Insterburg ; the Alle, its tributary, may also be navigated. 
The Memel is navigable in its course of 113 miles 
from the Russian frontier. Germany is thus a country 
X. - 57 
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abounding in natural waterways, the total length of them 
being estimated at 7000 miles. But it is only the Rhine, m 
its middle course, that has at all times sufficient volume of 
water to meet the requirements of a good navigable river. 

Lakes . — The regions which abound m lakes have already 
been pointed out. The Bodensee or Lake of Constance 
(186 square miles) is on the frontier of the empire,— 
portions of the northern banks belonging severally to 
Bavaria, Wurtemberg, and Baden. The largest lake en- 
tirely on German territory is the Cbiemsee (75 square 
miles) ; the Ammersee and the Wiirmsee are, however, but 
little less. A good many smaller lakes are to be found on 
the Bavarian Alps. The North-German plain is dotted 
with upwards of 500 lakes, covering an area of about 2500 
square miles. The largest of these are the three Haffs, — 
the Oderkaff covering 370 square miles, the Frische Haff 
332, and the Kurische Haff 626. _ The lakes in the 
Prussian and Pomeranian provinces, in Mecklenburg, and 
in Holstein, and those of the Havel, have already been 
mentioned. In the west the only lakes of importance are 
the Stemhuder Meer, 14 miles north-west of Hanover, and 
the Dumersee on the southern frontier of Oldenburg. 

Climate . — The climate of Germany is to he regarded as 
intermediate between the oceanic and continental climates 
of western and eastern Europe respectively. It has nothing 
in common with the Mediterranean climate of southern 
Europe, Germany being separated from that region by the 
lofty barrier of the Alps. Although there are very con- 
siderable differences in the range of temperature and the 
amount of rainfall throughout Germany, these are not so 
great as they would be were it not that the elevated 
plateaus and mountain chains are m the south, while the 
north is occupied by low-lying plains. In the west no 
chain of hills intercepts the warmer and moister winds 
which blow from the Atlantio, and these accordingly in- 
fluence at times even the eastern regions of Germany. The 
mean annual temperature of south-western Germany, or the 
Rhine and Danube basins, has in recent years been about 
52° to 54°, that of central Germany 48° to 50°, and that 
of the northern plain 46° to 48°. In Pomerania and "West 
Prussia it is only 44° to 45°, and in East Prussia 42° to 44°. 
The warmest districts of the German empire are the northern 
parts of the Rhine plain, from Carlsruke downwards, 
especially the Rheinthal ; these are scarcely 300 feet above 
the sea-level, and are protected by mountainous tracts of 
land. The same holds true of the valleys of the Nectar, 
Mam, and Moselle. Hence the vine is everywhere cultivated 
in these districts. The mean summer temperature there is 
66° and upwards, while the average temperature of January 
does not descend to the freezing point (32°). The climate 
of north-western Germany (west of the Elbe) shows a pre- 
dominating oceanic character, the summers not being too 
hot (mean summer temperature BO 9 to 62°), and snow in 
winter remaining but a short time on the ground. West 
of the Weser the average temperature of January exceeds 
32° j to the east it sinks to 30 a , and therefore the Elbe is 
generally covered with ice for some months of tho year, as 
are also its tributaries. The further one proceeds to the 
east the greater are the contrasts of summer and winter. 
While the average summer warmth of Germany is 60° to 
62°, the January temperature falls as low as 26° to 28° in 
West Prussia, Posen, and Silesia, and 22® to 26° in East 
Prussia and TJpper Silesia. The navigation of the rivers is 
regularly interrupted by frost. Similarly the upper basin 
of the Danube, or the Bavarian plain, has a rather inclement 
climate m winter, the average for January being 25° to 26°. 

As regards rainfall, Germany belongs to those regions 
where atmospheric precipitation takes place at all seasons, 
but chiefly in tho form of summer rains. In respect to 
tho quantity of rain the empires takes a middle position 


[climate. 

between the humidity of north-western Europe and the 
aridity of the east. There are considerable differences 
between particular places. The rainfall is greatest in the 
Bavarian tahle-land and the hilly regions of western 
Germany. For the Eifel, Sauerland, Harz, Thuringer 
Wald, Rhon, Yogelsberg, Spessart, the Black Forest, the 
Vosges, &c., the annual average may be stated at 34 inches 
or more, while in the lower terraces of south-western 
Germany, as m the Erzgebirge and the Sudetic range, it is 
estimated at 30 to 32 inches only. The same average 
obtains also on the humid north-west coast of Germany as 
far as Bremen and Hamburg. In the remaining parts of 
western Germany, on the shores of Further Pomerania, and 
in East Prussia, it amounts to upwards of 24 inches. In 
western Germany there is a district famous for the scarcity 
of ram, and for producing the best kuid of wine : in the 
valley of the Rhine below Strasburg, m the Palatinate, and 
also in the valley of the Main, no more than from 16 to 20 
inches fall. Mecklenburg, Brandenburg, and _ Lusatia, 
Saxony and the plateau of Thuringia,, West Prussia, Posen, 
and Lower Silesia are also to be classed among the more 
arid regions of Germany, the annual rainfall being 16 to 
20 inches. 

Vegetation - , Animals, and Agriculture. 

The flora of Germany comprises about 3000 species of 
phanerogamic and about 4000 cryptogamic plants. The 
country does not, however, form a single natural region, 
and cannot be characterized distinctively by any of the 
principal botanical types. 

No uniform returns for the whole empire have been pub- 
lished, furnishing details regarding the distribution of tho 
soil in respect of its cultivation, and thus statistics can only 
be collected from the official returns and estimates or 
valuations for separate districts. The following tabular 
statements must therefore be rogarded as only approximately 
accurate : — 


Cultivable and UncnUivctblc Area. 


States or Groups. 

Cultivable. 

Uncultivablc j 

Square 

Milos 

Pm cent 
of Total 

Square 

Wiles. 

Pei cent, 
of Total. 

Prussia, including tlio ) 
minor states of North > 

Germany ) 

Thuringia. 

Saxony 

Bavaria i 

Wurtemberg 

Baden 

Alsace-Lorraine 1 

Hesse 

Total 

134,400 

4,450 

5,570 

27,500 

7,200 

5,200 

5,200 

2,850 

01-7 

037 

oo-o 

93 - 8 

05 '0 1 
89 '4 
90-9 

06*0 j 

o OOOOGOO 

CO O gD O £3 g <g CS 

8 '3 

C‘3 

4*0 

0’2 

4*4 

10*0 

0*1 

4*0 

192,370 

92-3 

10,050 

77 


Distribution of the Cultivable Area. 


States. 

Arable. 

Meadows ami 
Pusi re Grounds 

Woodland, 

Square 

Miles. 

Pei cent,, 
of Total. 

Square 

Miles. 

Pei cent 
of Total. 

flquaie 

Miles. 

Percent 
of Total 

Prussia, &c. 

Tlmi Ingift 

Satony 

Bavaria 

Wttrtcinbeig ... 

Baden. .. 

Alsace-Lorraine 

Eesse 

74,150 

a, 500 
8,200 
32,350 
3,600 
2,200 
2,770 
1,580 

50 7 
612*0 
55-2 
42-1 
47*8 
87’0 

48 5 
51*« 

20,870 

440 

770 

5,120 

1,800 

1,080 

660 

880 

lfi'8 

03 

13*3 

m 

17 8 
17-7 
IPG 

12 8 

33,380 

1,510 

3,000 

10,080 

2,800 

3,870 

1,770 

040 

522*7 
ill *8 
27*6 
34'2 
80*5 
38-8 
30 ‘8 

81 -G 

Total 

102,800 

40-0 

TiMS7Q~ 

17‘G 

53,800 

28'7 


From these tables it will be seen that the extent of u 
cultivable ground in Germany is inconsiderable ; and th 
the arable land, including garden ground and vineyarc 
amounts to about one-half of the area. 
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Forests , — The woodlands form about one-fourth of the I the last thirty years. There are two centres of the beet- 


entire soil, the proportion of forest being far greater than 
in any other state in the west or south of Europe ; the 
percentage for France is but 17, for Italy 12, for Great 
Britain about 3. The state forests alone occupy 17,600 
square miles ; and the greatest attention is paid through- 
out the empire to forest culture. Speaking generally, 
northern is not nearly so well wooded as central and 
southern Germany, where indeed most of the smaller 
mountains are covered with timber, as is indicated by the 
frequent use of the termination wald affixed to the names 
of the mountain ranges (as Schwarzwald, Thuringer Wald, 
&c.). The “Seenplatten” are less wooded than the hill 
country, but the eastern portion of the northern lowlands 
is well provided with timber. A narrow strip along the 
shores of the Baltic is covered with oaks and beeches; 
further inland coniferous trees are the most prevalent, par- 
ticularly the Scotch fir ; birches are also abundant. The 
mountain forests consist chiefly of firs, pines, and larches, 
bub contain also silver firs, beeches, and oaks. Chestnuts 
appear on the terraces of the Rhine valley, and in Swabia 
and Franconia. The whole north-west of Germany is 
destitute of wood, but to compensate for this the people 
have ample supplies of fuel in the extensive stretches of turf. 

Agriculture . — The same kinds of cereal crops are culti- 
vated in all parts of the empire, but in the south and west 
wheat is predominant, and in the north and east rye, oats, 
and barley. To these in some districts are added spelt, 
buckwheat, millet, rice-wheat ( Triticum, dicoccum), lesser 
spelt ( Triticum monococcum), and maize. In general the soil 
is remarkably well cultivated. The three years’ rotation 
formerly in use, where autumn and spring-sown grain and 
fallow succeeded each other, has now been abandoned, ex 
cept m some districts, where the system has been modified 
and improved. In South Germany the so-called Frucht - 
wechsel is practised, the fields being sown with grain crops 
every second year, and with pease or beans, grasses, pota- 
toes, turnips, &c., in the intermediate years. In North 
Germany the mixed Kojopelwirthschaft is extending, by 
which system, after several years of grain crops, the ground 
is for two or three seasons in pasture. No general statistics 
on the subject of crops have as yet been published, but, 
according to private estimates, a fair average season will 
yield 325 million quarters of rye, 1 oats 300, wheat and spelt 
170, barley 100. In good seasons the production has been 
found sufficient to meet the native demand. Formerly the 
exports of the produce of the wheat and pulse crops exceeded 
the imports, but the importation of cereals has now for a 
number of years been constantly increasing. The potato is 
largely cultivated, not merely for food, but for distillation 
into spirits. This manufacture is prosecuted especially in 
eastern Germany. The Prussian provinces east of the 
Elbe, including Mecklenburg and Saxony, with a popula- 
tion of about 19 millions, produced 72 million gallons 2 of 
spirits in 1876, while the rest of Germany (population 24 
millions) produced only 25 million gallons. The common 


Years. 

Matm- 

factonos. 

Beet-root con- 
sumed. 

Sugar produced 


107 

CWts. 

Cwts 

1846-47 

5,600,000 

831,000 

1866-67 

238 

27,500,000 

1,800,000 

1866-67 

296 

50,700,000 

3,900,000 

1874-75 

333 

65,100,000 

6,100,000 

1875-76 

332 

83,200,000 

7,100,000 

1876-77 

328 

71,000,000 

5,800,000 


beet {Beta vulgaris) is largely grown in some districts for 
the production of sugar, which has greatly increased during 

1 1 quarter =2 -90781 hectolitres: 1 hectolitre »0‘34388 quarter. 

a 1 gallon —0-22 litre. 


root sugar production: 231 factories, or more than two- 
thirds of the whole, are in Prussian Saxony, Hanover, 
Brunswick, Anhalt, and Thuringia, and there are 71 
in Silesia, Brandenburg, and Pomerania, the principal 
centre of the latter group being Frankfort-on-the-Oder. 
Flax and hemp are cultivated, though not so much as 
formerly, for manufacture into linen and canvas, and also 
for the production of oil. The home supply no longer 
suffices for the native demand. The cultivation of hops is 
in a very thriving condition in the southern states of 
Germany. The soil occupied by hops was estimated in 
1873 at 93,680 acres, 3 — a larger area than in any other 
country of the globe (Great Britain having about 70,000 
acres). The total production of hops is 477,000 cwts., and 
of this 402,000 cwts. are grown in Bavaria, Wiirtemberg, 
Baden, and Alsace-Lorraine. Hops thus form one of the 
standard articles of exportation from Germany, as well as 
beer. The following table shows the number of breweries 
in different parts of the country, and the amount of their 
production • — 


States. 

Bieweiics 

Total 

Pei Head. 

Northern Germany 

Bavaria, not including ) 

Palatinate ) 

Palatinate (estimated) 

Wiutemheig 

Baden (estimated) 

Alsace-Lorraine 

12,186 

6,703 

7,777 

1,500 

241 

Gallons 

448.000. 000 

269.000. 000 
13,000,000 

85.300.000 

24.200.000 

17.600.000 

Gallons. 

14 

59 

20 

46 

18 

11 

Total, about 

28,500 | 

857,100,000 

20 


Tobacco forms the most productive and most profitable 
object of culture in many districts. The total extent 
under this crop in 1876 was 53,720 acres, no less than 32 
per cent, of this being in Baden, 22 in Bavaria, 1C m 
Alsace-Lorraine, and only 30 per cent, in the rest of 
Germany. In the north the plant is cultivated principally 
in Pomerania, Brandenburg, and East and West Prussia. 
Of late years the production has on the whole diminished, 
the average amount having been 800,000 cw r ts. from 1872 
to 1876. 

The culture of the vine is almost confined to southern and 
western Germany, and especially to the Rhine district. The 
northern limits of its growth extend from Bonn m a north* 
easterly direction through Cassel to the southern foot of the 
Harz, crossing 52° N. lat. on the Elbe, running then east 
some miles to the north of that parallel, and finally turning 
sharply towards the south-west on the Warthe. In the 
valley of the Saale and Elbe (near Dresden), and in Lower 
Silesia (between Guben and Gninberg), the number of vine- 
yards is small, and the wines of inferior quality; but along 
the Rhine from Basel to Coblentz,m Alsace, Baden, the Pala- 
tinate, and Hesse, and above all in the province of Nassau, 
the lower slopes of the hills are literally covered with vines. 
Here are produced the celebrated Rudesheimer, Hochheimer, 
and Johannisberger. The vines of the lower Main, particu- 
larly those of Wurzburg, are the best kinds ; those of the 
upper Main and the valley of the Neckarare rather inferior. 
The Moselle wines are lighter and more acid than those 
of the Rhine. The total amount produced in Germany is 
estimated at 1000 million gallons, — Alsace-Lorraine turning 
out 400 millions, Baden 175, Bavaria, Wurtemberg, and. 
Hesse together 300, while the remainder, which though 
small in quantity is in quality the best, is produced by 
Prussia. 

Live Stock . — The cultivation of grazing lands in Germany 
has been greatly improved in recent times, and is in a 
highly prosperous condition. Th e provinces of Pomerania 

8 1 acre — 0*40467 hectare; 1 hectare =>2*4711442 acres. 
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and Hanover are particularly remarkable in this respect. 
The best meadow lands of Bavaria are in tlie outer range 
of the Alps, those of Saxony in the Erzgebirge. The follow- 
ing table shows the results of a live-stock census in 1873 

S :: ' . 

£? ... • .1ffio88 

.: 2,320,002 


Total 53,572,429 

The breeding of domestic animals is prosecuted most 
extensively in Bavaria, and m the maritime provinces 
There we find 1000 to 1500 head of the larger kinds 
(horses, cattle, sheep, goats, swine) for every 1000 inhabit- 
ants ; in the rest of eastern Germany 600 to 800 , and in 
central and southern Germany only 400 to 600.. In the 
number of horses Germany ranks with Great Britain (about 
80 for every 1000 inhabitants); and, although the pro- 
duction cannot satisfy the home demand, the imports being 
nearly 30,000 m excess of the exports annually, the breed- 
ing of horses has attained great perfection. The main 
centre is in East and West Prussia, where there are more 
than half a million of horses, —about 30 per English square 
mile; then follow the marsh districts on the Elbe and 
Weser, some parts of Westphalia. Saxony, and Upper 
Silesia, Lower Bavaria, Lower Alsace, and Lorraine. Cattle 
abound in most South-German states, especially Bavaria 
and Wiirtemberg, where there are 180 to 200 head for 
every square mile. In the northern and north-eastern dis- 
tricts, on the other hand, the numbers are small (m some 
districts only 30 to 50 head to the square mile), except 
Schleswig-Holstein and the marsh lands along the shores 
of the North Sea, whence there is a considerable exportation 
to England. The aggregate number of sheep in Germany 
is only exceeded in Europe by that in Great Britain and 
Russia. The principal sheep districts are Pomerania and 
Mecklenburg (300 per square mile). As a rule, sheep- 
farming is resorted to where the soil is of inferior quality 
and unsuitable for tillage and the breeding of cattle. Ear 
more attention is accordingly given to the rearing of sheep 
in northern and north-eastern Germany than in Schleswig- 
Holstein, East Erisia, Westphalia, Rhineland, and South 
Germany. The exportation of sheep is considerable, 
amounting in 1871 to 1,460,000 head, in 1875, however, 
the number was only 1,000,000. At the same time the 
native demand for wool is not covered by the home pro- 
duction. The largest stock of swine is in central Germany 
and Saxony, in Westphalia, on the lower Rhine, in 
Lorraine, Hesse, &c. Central Germany (especially Gotha 
and Brunswick) exports sausages and hams largely, as well 
as Westphalia , but the excess of swine imported over tho 
exports for the whole of Germany ranges from 600,000 to 
800,000 annually. 

Agricultural Population . — In the census returns of 1871 
the number of persons entered as agriculturists (including 
persons engaged in rearing stock, in forestry, and the 
fisheries) was about 12,210,000, comprising 1,844,202 pro- 
prietors (1,690,931 males and 153,271 females), 2,101,005 
agricultural labourers, &c., with 6,764,7 47 members of their 
families (2,338,174 males and 4,426,573 females), and 
about 1,500,000 (660,000 males and 840,000 females) 
engaged in household duties. Agriculture thus supports 
three-tenths of the population. 

Wild Animals . — The number of wild animals in Germany 
is not very great. Foxes, martens, weasels, badgers, and 
otters are to be found everywhere ; wolves are rare, but 
they find their way sometimes from French territory to the 
western provinces, or from Poland to Prussia and Posen. 
Among the rodents the hamster and the field-mouse are a 
scourge to agriculture. Of game there are the roe, stag, 


boar, and hare; the fallow deer and the wild rabbit are 
less common. The elk is to be found in the forests of East 
Prussia. The feathered tribes are everywhere abundant in 
the fields, woods, and marshes. Wild geese and ducks, 
grouse, partridges, snipes, woodcocks, quails, widgeons, and 
teal are plentiful all over the country. Geese and ducks 
are found mostly in the flat districts, where the great 
abundance of standing water affords ample scope for their 
increase. Tame geese are bred in large flocks, particularly 
in Pomerania. The length of time that birds of passage 
remain m Germany differs considerably with the different 
species. The stork is seen for about 170 days, tbe house- 
swallow 160, the snow-goose 260, the snipe 220. . In 
northern Germany these birds arrive from twenty to thirty 
days later than m the south. 

The waters of Germany abound with fish ; but the genera 
and species are few. Carp and salmon tribes are the most 
abundant ; after them rank the pike, the eel, the shad, the 
roach, the perch, and the lamprey. In addition to frogs, 
Germany has few varieties of Amphibia. Of serpents there 
are only two kinds, one of them being poisonous. 

The rearing of bees is particularly attended to in the 
heathy districts of Hanover. The number of bee-bives may 
be estimated at 2 millions, and tbe produce of wax and 
honey at 100,000 cwts. The cultivation of silk-worms has 
been attempted, hut has either entirely failed or had very in- 
different success. In 1852-62 an attempt was made to 
extend the cultivation of the mulberry m the province of 
Brandenburg, but disease among the sillc-worms, which it 
was found impossible to repress, rendered it unsuccessful 

Mines and Minerals. 

Germany abounds in useful minerals, and in consequence 
takes a high place among industrial states. The produc- 
tion falls short, indeed, of that of England, but bears com- 
parison with that of France and of the United States. The 
last annual report of the imperial statistical office (for the 
year 1876) classified the mineral produce of Germany under 
the following heads • — 

Mineral Production in 1876. 


Minerals. 

Quantities, 

Value. 

Miners 

Coal, including lignito . 

Motile Tons. 1 
49,588,050 

15,131,000 

1,047,850 

208,429 

Iron ore . 

3,515,020 

24,373 


503,360 

650,340 

11,680 

Lead ore 

12,060 

1,019,300 

16,929 

Copper ore 

30,450 

356,250 

7,077 

Silver and gold ore 

2,311 

219,150 

7,475 

Tm ore 

185 

6,380 

306 

Cobalt ore 

313 

10,000 

5,780 


Nickel ore 

1,222 

100 

Antimony ore 

43 

580 

66 

Arsenic ore 

1,670 

2,510 

28,240 

20 

Manganese oro 

11,651 

79 

Bismuth ore 

28 

13,050 

824 

Uranium ore. 

9 

2,210 


Tungsten ore. ... 

3 

20 


lion pyrites 

113,703 

107,290 

"829 

Alum ores 

35,320 

4,400 

Salt 

170,150 

60,700 

198 

Potash, &c 

580,900 

234,500 

2,053 

Total, about 

55,000,000 

18,900,000 

280,401 


The general value of the production has increased com 
siderably during the ten years ending 1876, as will he seen 
by the following table 


1 1 centner or 60 kilogrammes «= 110’28 pounds — 0 ‘9851 cwt. 
In round numbers the centner is taken as equivalent to the cwt., 
and the metric ton to the English ton ; the exact value of tho latter, 
however, is 19 702 cwts., or 0*9861 tons. £1 sterling • 20 ’4294 
marks. In round numbers £1 is taken as 20 marks ; the values 
given are therefore too large by 215 per cent. 
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£ 


£ 

18671 

1868 

1869 

1870 
1871 J 

Not 

including 

Loname. 

10,720,700 

11.248.000 

12.021.000 

12.412.000 

15.708.000 

1872 

1873 

1874 

1875 

1876 

20.783.000 

26.782.000 

25.283.000 

20.844.000 

18.900.000 


The metals extracted from ores in 1876 were thus classi- 
fied.— 


Metal Production in 1876. 


Metals 

Quantities, 

Value 

Iron 1 from home oies 

1 ' | foreign oies 

Zinc... » home ores.. 

\ ,, foieign oies 

Lead ” i lome oves 

( ,, foreign ores 

CWrJ » home ores .. 

( ,, foreign ores 

«,i 5 „ home ores .. 

Sllm " ;; foieign ores 

1 )> home ores 

Gold j ” foreign oies 

Nickel \ ” home oies . 

iNiciai ( ,, foieigu ores 

Cobalt 

Cadmium 

Tin 

Bismuth 

Arsenic products 

Sulphur... 

Oil of vitriol, &c 

Total | 

Cuts 

30,410,000 

1,884,000 

1,582,300 

82,270 

1,372,800 

139.100 

165.100 
3,300 

Ounces 

4,347,200 

587,150 

10,445 

3,338 

Cwts 

4,050 

3,380 

7,150 

36 

3,671 

430 

17.150 

6,800 

2,201,400 

£ 

4,920,550 

306,890 

1,655,980 

84,630 

1,417,070 

148,220 

628,170 

13.520 

967,820 

130,650 

26,040 

13,200 

57,730 
79,030 
• 58,400 

1,450 
9,540 

12.520 
16,540 

3,300 

438,950 

Cwts. 37,882,000 
Oz. 4,938,100 

| 10,995,100 


Coal — Coal -mining appears to have been first practised 
in the 14th century, at Zwickau (Saxony), and on the Ruhr. 
The production, which certainly did not exceed 500,000 tons 
in 1800, has vastly increased during the last thirty years, 
as may be seen from the following table (which does not 
include lignite) : — 


Coal Production, 1848-1877. 



Quantities. 

Value 

18481 

1853 1 Lorraine 
1857 Y not 
1862 included. 
1867 J 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

Metric Tons. 

4.384.000 

8.329.000 

11.279.000 

15.576.000 

23.808.000 

29.398.000 

33.306.000 1 

36.392.000 

35.919.000 

37.436.000 

38.454.000 

37.676.000 

£ 

1.284.000 

2.566.000 

4.137.000 

4.155.000 

6.371.000 

10.917.000 

14.833.000 

20.183.000 

19.359.000 

14.874.000 

13.184.000 

10.854.000 


There are six large coal-fields, occupying an area of about 
3600 square miles, of which the most important occupies 
the basin of the Ruhr, its extent being estimated at 2800 
square miles. Here there are more than 60 beds, of a total 
thickness of 150 to 200 feet of coal; and the amount in 
the pits has been estimated at 45,000 millions of tons, so 
that the basin, at the present rate of 17,500,000 tons raised 
per annum, would not be exhausted in 2000 years. Smaller 
fields are found near Osnabriick, Ibbenbiiren, and Minden, 
and a larger one near Aix-la-Chapelle. The Saar coal-field, 
within the area enclosed by the rivers Saar, Nahe, andBlies 
(460 square tmles), is one of great importance. The thick* 
ness of 80 beds amounts to 250 feet, and VonDechen esti- 
mates the total mass* of coal at 45,400 million tons. The 


greater part of the basin belongs to Prussia, the rest to 
Lorraine. A still larger field exists in the Upper Silesian 
basin, on the border-land between Austria and Poland, con- 
taining about 50,000 million tons. Beuthen is the chief 
centre. The Silesian coal-fields have a second centre in 
Waldenburg, east of the Riesengebirge. The Saxon coal- 
fields stretch eastwards for some miles from Zwickau. 
Deposits of less consequence are found in Upper Bavaria, 
Upper Franconia, Baden, in the Harz, &c. 


Number and Production of Collieries in 1876 


Coal-Fields 

(Not including Lignite) 

Number of 
Collienes 

Coalpioduced in 
1876. 



Tons. 

Ruhr (gov, districts, Arns- ) 
berg and Dasseldorf) .. ( 

207 

17,430,000 

Upper Silesia 

107 

8,468,000 

Saar 

-33 

5 ,080,000 

Zwickau 

71 

3,038,000 

Lowei Silesia 

44 

2,150,000 

Aix-Ja-Chapelle 

17 

994,000 

Osnabriick, Ibbenburen, &c. 

22 

822,000 

Minor fields 

47 

472,000 

Total 

, 548 

38,454,000 


The above tables do not include lignite, of which 
numerous beds are scattered over Germany. Extensive 
strata follow the course of the Oder, and a second group is 
spread over Lusatia, but the largest and most important 
deposit is in the Saale districts from Altenburg to the 
Harz. Smaller fields are situated round Cassel, northward 
of Frankfort, near Cologne and Aix-la-Chapelle, in the west 
of Hanover, and in the Upper Palatinate. The total pro- 
duction is stated in the official returns at 11,100,000 tons, 
representing a value of £1,922,000. Of this 8,780,000 
tons are supplied by the fields in the Saale districts (pro- 
vince of Saxony, Anhalt, Brunswick, Saxe-Altenburg, and 
kingdom of Saxony). In North Germany turf also is of 
importance as a fuel; the area of the turf moors iu 
Prussia is estimated at 8000 square miles, of which more 
than 2000 are in the north of Hanover. The coal produced 
supplies the home demand, although a considerable trade is 
carried on across tbe frontier. Through the ports of the 
North Sea and the Baltic more than 2 million tons of coals 
are imported annually from England, and nearly 2| million 
tons of lignite come from Bohemia. On the other hand, the 
Ruhr and the Saar basins export nearly 3 million tons of 
coal to the Netherlands, France, and Switzerland, and the 
Upper Silesian basin If millions to Austria and Russia. 
The following table gives a comparative view of the quan- 
tity supplied by tbe more important coal-producing countries 
in 1876:— 


Tons 

Great Britain 136,612,000 

United States... .. 50,000,000 

Germany... 48,296,000 


Tons. 

Prance 16,889,000 

Belgium 14,329,000 

Austria-Hungary .. 13,362,000 


Graphite is produced only in Lower Bavaria; the total 
amount in 1876 was 20,104 cwta., value £2090. Asphalt 
occurs near Hanover, in Brunswick, and in Alsace ; total 
production in 1876, 720,000 cwts., value £15,300. 
Petroleum is found in limited quantity near Liineburg, and 
in Alsace. 


Iron Ore. — Germany abounds- m iron ores, some of which 
are of superior quality. The production increased rapidly 
for a time, but m recent years there has been a very great 
decline. 

About 35 per cent, is brown iron ore, 25 per cent, spathic 
iron, 18 per cent, black band, and 10 per cent, red iron 
ore. The rest consists of clay-ironstone, bog-iron ore (in 
the northern lowlands), and magnetic ores. Unfortunately 
but few mines are found in proximity to coal-pits,’ and im- 
portant ore-deposits of great extent are far from coal, as, for 







454 GERMANY [minerals. 


instance, tlie iron districts of Nassau, of the Sieg valley, and 
of Hesse, Thuringia, Lorraine, Bavaria, and Wiirfceniberg, 


Iron Ore Production, 184S-1876. 



Quantities. 

Value. 

1848 ) Lorraine 
1853 V not 

1 857 3 included. 
1867 

1872 

1878 

1874 

1875 

1876 

Tons 

694.000 

903.000 

1.962.000 

3.264.000 

5.896.000 

6.177.000 

5.137.000 

4.730.000 

4.712.000 

£ 

191.000 

250.000 

583.000 

918.000 
2,118,000 

2.117.000 

1.430.000 

1.387.000 

1.181.000 


Ores free of phosphorus, suitable for the manufacture of 
Bessemer pig -non, are also veiy scarce. 

The following table shows the number and production of 
furnaces in blast in 1876 


Government Distucts. 

Furnaces in 
Blast 

Pjg-Iion made. 

Arnsberg 

37 

Tons 

337,640 

Dusseldorf 

21 

278,110 

Oppeln 

32 

223,750 

Cohlentz 

27 

212,470 

Lorraine.. ... . 

18 

393,450 

Treves 

10 

103,080 

Hildeslieim . . 

4 

55,750 

Osnabruek 

4 

45,200 

Upper Palatinate 

Wiesbaden 

10 

31,060 

14 

26,550 

Cologne 

3 

25,130 

Hesse (grand-duoliy) . .... 

5 

18,150 

Wurtemberg 

5 

10,810 

13,840 

Saxe-Meimngen 

1 

Other districts,.. . 

34 

37,690 

Total 

225 

1,614,680 


The iron manufacture has not been in a thriving condi 
tion since 1873 ; the total number of furnaces in Germany 
in 1876 was 435, — 225 in blast as above, and 210 blown 
out. The following table shows the progress of pig-iron 
production, including castings : — 



Qunntitios, 

Valuo 

1848 ) 

1862 > about 
1867 

1871 

1873 

1874 

1875 

1876 

Tons. 

200,000 

640.000 

990.000 

1.421.000 

1.983.000 

1.660.000 

1.759.000 

1.615.000 

£ 

1.230.000 

2.630.000 

3.600.000 

5.946.000 
11,238,900 

7.243.000 
6,632,900 

5.232.000 


Since the incorporation of Lorraine ■with the German 
empire the pig-iron production of Germany exceeds that of 
France, The following table shows the comparative increase 
in those countries, as well as in Great Britain and the United 
States : — 



Quantities of Pig-Iron. ] 

Great Britain .... 
United States .... 

Germany 

Prance 

Tons, 

1866 4,596,000 

„ 1,225,OOQ 

„ 1,000,000 

„ 1,260,000 

Tons, 

1876 6,660,000 

1877 2,351,000 

1876 1,615,000 

1877 1,453,000 


Iron Industry, — While the produce of pig-iron has thus 
been advancing, similar progress appears in the iron in- 
dustry, in somo branches of which Germany has already 
emancipated herself from dependence on England. During 
the last few years, it is true, this trade has suffered 


severely from the overproduction of 1872 and 1873, as 
may he seen from the following table, showing the 
quantities and values of worked pig-iron in 1872 and 
1876:— 


Articles 

187,. 

1870 

„ Quantities 

Value 

Quantities 

Value., 

Wrought iron ) 
& rolled iron ) 

Iron plate 

Iron wire 

Raw steel . . . . 
Cast steel 

Cwts 

19,194,000 

2.348.000 

2.053.000 

2.703.000 

3.542.000 

£ 

12,255,000 

2.007.000 

1.695.000 

2.333.000 

2.840.000 

Cwts 

15,515,000 

2.190.000 

2.650.000 

2.680.000 
4,877,000 

£ 

5.013.000 

1.095.000 

1.392.000 

1.104.000 

2.488.000 


The greatest advance has been made in the production of 
steel. In 1863 the quantity was only 1,400,000 owls., but 
in 1872 it was about 6,500,000. The greater part of this is 
produced at the celebrated works of Krupp in Essen and 
the cast-steel works in Bochum. Many European states 
have for a considerable time been supplied by Krupp with 
cast-steel guns. The production of rails not only covers the 
home demand, hut has allowed an annual exportation of 
3,000,000 cwts. since 1877. Hardware also, the production 
of which is centred in Soliugon, Heilbronn, Esslingen, &c., 
is largely exported. Germany stands second to Great 
Britain in the manufacture of machines and engines. 
There are in many large cities of North Germany extensive 
establishments for this purpose, but the industry is not 
limited to the large cities. It must be admitted that 
in agricultural machinery Germany cannot as yet com- 
pete with England. The locomotives aud waggons for 
the German railways, however, are almost exclusively 
built in Germany ; and Russia, as well as Austria, receives 
largo supplies of railway plant from German works. In 
shipbuilding likewise Germany is becoming independent 
of England; and dockyards have been erocted on the 
coast for tbe construction of largo ironclads, 

Silver and Gold . — Germany produces more silver than 
any other European state, and the quantity is annually 
increasing. Silver and gold are extracted from the ores 
in the mines of Freiberg (Saxony) and near the Harz; but 
silver is also refined from lead and copper ores in Upper 
Silesia, Merseburg, Aix-la-Chapelle, Wiesbaden, and Arus- 
berg, The gold-mining is of far less importance. The 
value of silver produced was, in 1867, <£791,370 ; 1873, 
£1,539,590; 1876, £1,098,470 ; and that of gold, 1867, 
£11,750; 1876, £39,234. 

Lead , — The quantity of tho lead produced allows Ger- 
many to export from 300,000 to 400,000 cwts. annually. 
Nearly half the produce is obtained near Aix-la-Chapello 
(651,273 cwts. in 1876); next come Upper Silosia (265,000 
cwts.), Harz (176,550 cwts.), Nassau (143,770 cwts.), 
Saxony, Arnsberg, &c. Tho value in 1807 was only 
£898,140; but in 1876, £1,565,280; tho quantity was 
987,090 cwts. in 1867, and 1,512,000 cwts. in 1876. 

Oopper . — Although Germany yields more copper than 
any other European state, tho native supply does not meet 
the demand. In recent years more than 200,000 cwts. have 
been imported. The Harz mountains and their environs 
(Mansfeld) alone produce five-sixths of the whole amount, 
which has been doubled during the ten years ending 
1876.— 1867, 77,440 cwts., value £312,750; 1876, 
108,430 cwts,, value £641,750. 

Zinc . — About 90 per cent, of the zinc produced in Europe 
is yielded by Belgium and Germany. The exportation 
from the latter amounts to more than half a million of cwts. 
per annum, The production doubled during the period 
from 1850 (620,000 cwts,) to 1860, but has made only slow 
progress since that time, In 1867 it was only 1,277,000 
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cwts., value about; £600,000, in 1876, 1,664,500, value 
£1,740,600. 70 per cent, is produced m Upper Silesia in 

the neighbourhood of Beuthen, the rest in Westphalia and 
the Rhineland. 

Salt . — Germany possesses abundant salt deposits. The 
actual production not only covers the home consumption, 
but also allows a yearly increasing exportation, especially 
to Russia, Austria, and Scandinavia. In 1877-78 there 
were 77 salt works in operation, 8 of which were mining 
works for rock-salt. The provinces of Saxony and Han- 
over, with Thuringia and Anhalt, have 28 works, and 
produce half the whole amount. A large work is found 
at Strzalkowo (Posen), and smaller ones near Dortmund, 
Lippstadt, and Minden (Westphalia). Tn South Germany 
salt abounds most in Wurtemberg (Hall, Heilbronn, 
Rottweil) ; the principal Bavarian works are at the foot 
of the Alps near Freilassing and Rosenheim. Hesse and 
Baden have 6 salt works; Lorraine and the Upper 
Palatinate, 6. The total yield now amounts to 8,318,000 
cwts. boiled salt, 3,221,000 cwts. rock salt, and 256,000 
cwts. of other kinds. The production has made great 
advance during the last thirty years, having in 1850 
been only 5 million cwts., while in 1877 it was upwards 
of 11 million cwts. 

Chloride of Potash . — A considerable amount of'this sub- 
stance is turned out by 15 works in Anhalt, where only 
the potash ores are found. The production there in 1876 
was 846,000 cwts , value about £250,000. 

Population. 

Till very recent times no estimate of the population 
of Germany was precise enough to be of any value. At the 
beginning of the present century the country was divided 
into some hundred states, but there was no central agency 
for instituting an exact census on a uniform plan. Even 
the formation of the German Confederation in 1815 
effected but little change in this respect, and it was left 
to the different states to arrange in what manner the 
census should be taken. On the formation, however, of 
the German Customs Union or Zollverein betweeu certain 
German states, the necessity for accurate statistics became 
apparent, since the amounts accruing from the common 
import duties were to be distributed according to the number 
of inhabitants in the several states. The Zollverein had its 
origin in a customs convention between Prussia and the 
grand-duchy of Hesse in 1828 ; and other states, as they 
gradually became convinced of the advantages afforded by a 
general customs frontier, joined it from time to time during 
the succeeding forty years. The following table shows the 
progressive territorial limits of the Zollverein— which maybe 
regarded as the precursor of the present German empire ; — 


Population of the Zollverein. 


Yeais. 

States entering during tire various 
Periods. 

Area, 

Sq HI Ues. 

Popalatjon of the 
Umon States. 

1828 
1831 
1834 j 
1844 
1851 

1868 j 

1871 

Piussia, Hesse (grand-duchy) 

Hesse-Cassel 

Bavaria, "Wurtemberg, Sax- ) 

ony, Thunngia, &c \ 

Brunswick, Luxembourg, &c. 

Hanover, Oldenburg 

Schleswig-Holstein, Lauen- ) 
burg, Mecklenburg . .. ) 
Alsace-Lorraine 

112,000 

115,300 

163.900 

171.900 
191,800 

205,500 

209.281 

13,295.254 
15,090,075 (’84) 
28,478,120 
28,498,136 (’43) 
32, 559.065 (’52) 
38,277,939 (’67) 
40,677,950 


The returns made at different times by the separate 
states cannot be combined into an aggregate, showing pre- 
cisely the former population of Germany. An enumera- 
tion was made every third year of the number of people 
that could be held as belonging to the different states 


comprised in the Zollverein ; and it was only from 1867 
that the returns gave the actual resident population. The 
following table gives the area and population of the twenty- 
six states of Germany as returned at the two last censuses 
(1871 and 1875) 


Population of the German Empire, 1871 ancl 1875. 



_ Area.^ 

Population 






Miles 

Dec 3, 1871 

Deo 1, 1875. 

Kingdoms 




1 Piussia 

134,178 

24,691,483 

25,742,404 

2 Bavaria ., 

29,292 

4,863,450 

5,022,390 

3 Saxony 

5,789 

2,556,244 

2,760,586 

4 Wmtemberg 

7,531 

1,818,539 

1,881,505 

Grand-Duchxes. 


5 Baden 

5,824 

1,461,562 

1,507,179 

6 Hesse 

2,965 

852,894 

884,218 

7. Meckleubuig-Schwenn 

5,137 

557,897 

553,785 

8. Saxe-Weunar . 

1,404 

286,183 

292,933 

9 Mecklenburg-Strelitz 

1,131 

96.982 

95,673 

10 Oldenburg 

2,471 

314,459 

319,314 

Ducities. 


11 Brunswick 

1,425 

311,764 

327,493 

12. Saxe-Meimngen . . 

953 

187,957 

194,494 

13. Saxe-Altenburg ... . 

510 

142,122 

145,844 

14. Saxe-Coburg-Gotha 

760 

174,339 

182,599 

15. Anhalt . 

906 

203,437 

213,565 

Principalities. 



16. Schwarzburg - Kudol- 
stadt .. 

364* 

75,523 

76,676 

17. Schwaizburg-Sonders- 
hausen . . 

333 

67,191 

67,480 

18, Waldeck 

433 

56,224 

54,743 

19. Reuss-Greiz .... 

122 

45,094 

46,985 

20 Reuss-Geia 

320 

89,032 

92,375 

21. Schaumburg-Lippe . . 

171 

32,059 

33,133 

22. Lippe 

438 

111,135 

112,452 

Free Towns. 




23. Lubeck 

109 

52,158 

56,912 

24 Bremen 

97 

122,402 

142,200 

25. Hamburg 

158 

338,974 

388,618 

Imperial Territory. 



26. Alsace-Lorraine 

5,603 

1,549,738 

1,531,804 

Total 

208,425 

41,058,792 

42,727,330 


The following table shows the rate of recent increase, 
the population of Alsace-Lorraine returned at the French 
census of 1366 being included in the statement for 1867* — 


Years 

Population 

Total 

increase 

Percentage 

forthepeuod, 

Percentage 
per annum. 

Dec, 8, 1867 
Dec. 3, 1871 

40,108,029 

41,058,792 

950.763 

2-4 

0-6 

Dec. 1, 1875 

42,727,860 

1,688,568 

4'1 

1*0 


Comparing the census returns of 1871 and 1875, it is 
found that only Alsace-Lorraine (17,934), the two Meck- 
lenburgs (together 5231), and Waldeck (1481) are decreas- 
ing ; all other states aro increasing, though at very different 
rates. A comparison cannot here he made, however, be- 
tween the smaller and the larger states. Hamburg and Bre- 
men, for example, have considerably increased, but these 
must be regarded as consisting of single large towns, and a 
similar increase is found in all the great cities of Germany. 
In southern Germany (Alsace-Lorraine not included), and 
also in Hanover, the growth of population has been in- 
significant, whereas the population in the eight old provinces 
of Prussia and in Saxony shows a marked increase. 

It appears from the following table that the inhabitants 
of Prussia and Saxony have increased 60 to 70 per cent, 
in 40 to 44 years, and those of the other states only 18 to 
23 per cent. And it is to be observed that this increase is 
not confined to the industrial districts, but tji&t those pro- 
vinces also which have few large cities and the population 
of which live for the most part by agriculture, such as 
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Pomerania, Prussia, Posen, have increased by 50 to 60 per 
cent. This is to be explained by the fact that there has 
been a very extensive immigration into Prussia since 
1815, whereas emigration has been mostly from South 
Germany. But the suiplus of births over deaths also has 
at all times been greater in the North. 


Increase of Population in States. 




Population 

Total Increase 



Census 1831-34 

Census 1875 

pei cent 

Saxony (kingdom) 


(’34) 1,596,000 

2,760,000 

73 

The eight ancient 
Prus provinces 


(’31) 13,040,000 

21,116,000 

62 

Bianderiburg 
(mcl Beilin) 


„ 1,612,000 

3,126,000 

84 

Rhineland . . 


„ 2,250,000 

3,804,000 

70 

Pomerania .... 


„ 910,000 

1,462,000 

63 

Prussia . . 


„ 2,015,000 

3,199,000 

59 

Silesia . 


2,460,900 
, „ 1,270,000 

3,844,000 

56 

Westphalia . . 


1,905,000 

52 

Saxony 


,, 1,450,000 

2,169,000 

50 

Posen 


„ 1,070,000 

1,606,000 

50 

Baden 


(’34) 1,228,000 

1,507,000 

23 

Hanover.. 


('33) 1,663,000 

2,017,000 

21 

Wurtomberg ... . 


(34) 1,573,000 

1,882,000 

20 

Bavaria 


„ 4, 245,000 

5,022,000 

18 

Hesse 


„ 750,000 

884,000 

18 


Vital Statistics , — It is very recently that general registers 
of births, deaths, and marriages began to be kept for all the 
German states, but these prove the increase of the excess 
of births over deaths in recent years to have been consider- 
able. The following table of returns for the whole of Ger- 
many during the period 1872-76 brings out a natural addi- 
tion by births of upwards of half a million yearly : — 



Hauiages 

Baths (mcl 
Still boinj 

Deaths (mcl 
Still hoi n) 

Still- 

torn 

Suiplus of 
Baths. 

1872 

1873 

1874 

1875 

1876 

Mean. . 

423,900 

416,049 

400,282 

386,746 

366,912 

1,692,227 

1,715,287 

1,752,976 

1,798,591 

1,881,218 

1,260,922 

1,241,459 

1 191,132 
1,246,572 
1,207,144 

66,190 

67,166 

69,536 

74,179 

73,517 

431,305 

474,012 

560,579 

552,019 

624,074 

398,778 

1,758,059 

1,229,606 

70,117 

528,378 


The numbers of births, deaths, anrl marriages for every 
1000 of the population of Germany during the period 
1872-5 were as follows : — 



To 1000 Poisons living. 

To 1000 Manlage- 
nbio Pei sons 
Haulages 

Births, 

Deaths 

Haulages 

1872 

411 

30 5 

10 3 

39*9 

1873 

41 ‘3 

29 '9 

io-o 

37-8 

1874 

41 8 

28 ‘4 

9 -5 

36 ’0 

1875 

42’3 

29-3 

9*1 

34 -3 

Mean.,. 

41 '6 

29 '5 

9 ‘7 

36 7 


Iu comparing this with similar tables for England, a great 
difference is obvious. While the average annual rate of 
births (41'6) has been much higher than in England 
(34-0) during recent years, the annual death-rate does not 
compare favourably with that of England (22 '3) or of other 
states. Only (Russia, Finland, Austria-Hungary, Italy, and 
Serna exhibit greater higher rates. 

Sexes .' — The numbers of the different sexes iu 1871 and 
1875 were as follows : — 



Males. 

Females. 

Excess of 
Females 

Females for 
1000 Males, 

1871 1 
1875 | 

20,154,109 

20,986,701 

20,906,737 

21,740,659 

752,638 

753,958 

1037 

1036 


As in most European states, the surplus of females 
arises from their lower death-rate, for in Germany as else- 
where more boys are born than girls. The following table 
shows the numbers of births, including still-born : — 



Boys 

Guls, 

Excess of Boys 

Boys foi 1000 Gills 

1872 

871,438 

820,786 

50,652 

1062 

1873 

883,017 

832,265 

50,752 

1061 

1874 

903,148 

849,821 

53,327 

1063 

1875 

928,397 

870,194 

58,203 

1067 

1876 

943,433 

887,781 

55,652 

1063 

Average 

905,887 

852,170 

53,717 

1063 


Illegitimacy . — The number of illegitimate births is 
greater than in any other European state, except Sweden, 
Denmark, Austria, and Portugal. The rate of illegitimacy 
is about 9 per cent, of the births, the annual average for 
1872-75 being 8-86. In Bhineland the proportion was 
2‘8 per cent , North-Western Germany, Oppeln, and Posen 
5 to 6, South-Western Germany 7 to 9, province of Saxony, 
Brandenburg (exclusive of Berlin), Pomerania, Schleswig- 
Holstein 9 to 10, Saxony, Thuringia, and Lower Silesia 12, 
Berlin 13 ‘5, and Bavaria 14' 6 per cent On the whole, 
illegitimacy has decreased of late, particularly in Bavaria. 

Emigration . — The increase of population would have 
been still greater if emigration had not for years drained 
the country of considerable numbers of its inhabitants. The 
number of emigrants from Germany since 1820 may be 
estimated at 3,500,000, but this includes many Austrians, 
and it cannot be stated how many of the emigrants were 
natives of the German empire, as no authentic statistics of 
emigration were issued before 1873. The greater part of 
the emigrants take their passage via Bremen and Hamburg. 
The following statement, therefore, of the numbers of 
emigrants from these ports may afford a sufficient indica- 
tion of the total emigration • — 



Emigrants 


Emigrants. 

Aveiago 

1836-44 

1845-49 

1850-54 

1855-59 

1860-64 

1865-69 

1870-74 

1875-77 

14,653 

36,706 

77,165 

54,433 

41,665 

107,672 

108,675 

49,786 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

79,337 

102,740 

154,834 

132,417 

74,076 

56,313 

80,896 

41,749 


The following table, on the other hand, gives the number 
of emigrants from the German empire according to the 
official returns. The numbers aro considerably lower than 
those of tholast table. It will bo seen that emigration has 
decreased greatly during recent years. 


1873 103,638 German Emigrants. 

1874 45,112 „ 

1875 30,773 „ 

1876. 28,368 ,, 

1877 21,964 „ 


Total 229,865 


The greater part of the recent emigration has been from 
the maritime provinces, Out of 230,000 emigrants in the 
years 1873-77, 132,350 were from Prussia, Pomerania, 
Mecklenburg, Schloswig-Holstein, Hanover, Oldenburg, 
Bremen, and Hamburg, These states, with a total popula- 
tion (1875) of 9,245,000, accordingly lost 1J per cent., the 
rest of the country (33,482,000 inhabitants) only 97,500, 
or 0*3 per coni It must be added, however, that the 
emigration from South Germany was formerly much more 
considerable. Alsace-Lorraine lost only 1193 inhabitants 
in 1873-77 by emigration to America. The great mass of 
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German emigrants go to tlie United States, — 90 5 per cent, 
of the whole (207,974) having embarked for that country 
in 1873-76. According to the official returns of the board 
of statistics at Washington, more than 2,900,000 immi- 
grants arrived from Germany at American ports during 
1820-1877. The rest of the emigrants find their way to 
Australasia, Brazil, the Cape, &c. 

Immigrants and Foreigners .• — In comparison with the 
emigrants, the number of immigrants is inconsiderable. 
The bulk come from Belgium, Holland, and Bussia. The 
following table shows the number of natives of the empire 
who after being abroad have re-established themselves at 
home, and also the number of naturalized foreigners : — 



Re-established 

Naturalized 

1872 

897 

2296 

1873 

1284 

2381 

1874 

1514 

6532 

1875 

3735 

9604 

1876 

2 007 

3643 

1877 

051 

5810 

Total 

10,088 

30,266 


The number of foreign residents has considerably in- 
creased during 1871-75. In 1871 there were in the empire 
40,852,037 natives and 206,755 foreigners; in 1875, 
42,436,561 natives and 290,799 foreigners. The follow- 
ing table gives the native countries of the foreigners for 
1871,' — the latest date for which these statistics have been 
published : — 


Austria-Hungary 75,702 

Switzerland 24,518 

Holland 22,042 

Denmark 15,163 

Russia . . . 14,535 

Sweden and Norway . 12,345 

United States 10,698 

Great Bntam . . . 10,104 


Belgium 5,097 

Luxembourg 4,828 

Trance .. 4,671 

Italy 4,019 

Turkey 504 

Spain . 310 

Greece 192 

Other countries 2,026 


Density of Population . — The population is very unequally 
distributed, and the differences are far greater now than 
they were formerly. The mean density of the population 
had increased from about 120 inhabitants per square mile 
in 1820 to 150 in 1840, and to 205 in 1875. We have 
already pointed out the great increase of population during 
the present century in many agricultural provinces of 
Prussia. In South Germany, however, the density of 
population was considerable even at the beginning of the 
century. But Germany during this period has become an 
important industrial state, and, as in England, distinct in- 
dustrial districts have been formed, where the inhabitants 
cluster in populous centres. Besides, the population of the 
cities has gone on increasing at the expense of the agricul- 
tural districts, so that the natural increase of the inhabitants 


Classes of Towns 

Numbei 
of Towns 

Population. 

Percent, 
of Total 

Large towns of more than 

1871 

8 

1,968,537 

4-8 

100,000 inhabitants . 

1875 

12 

2,665,914 

6-2 

Middle-sized towns, from 

1871 

75 

3,147,272 

77 

20,000 to 100,000 

1875 

88 

3,487,857 

8-2 

Small towns, from 5000 

1871 

529 

4,588,364 

11-1 

to 20,000 

1875 

592 

5,132,971 

12*0 

Rural towns, from 2000 

1871 

1716 

5,086,625 

12 4 

to 5000 

1875 

1636 

4,922,781 

11 5 

Town population 

l 1871 
I 1875 

2328 

2328 

14,790,798 

16,209,523 

86 1 

37 9 

Rural population 

\ 1871 
| 1875 


26,219,352 

25,517,837 

63-9 

62*1 


in these districts by the surplus of births is neutralized 
by the steady migration of the people into the cities. In 


the accompanying official statistics all the inhabitants of 
communes with more than 2000 souls are designated “town 
population,” and the term “ rural population ” is applied 
to those of the smaller places. But it must be remarked 
that in several provinces, such as Westphalia, Ehmeland, 
and Oldenburg, there are many communes consisting of 
numerous small villages and hamlets which have not the 
character of a town, and the inhabitants of which are 
almost exclusively agriculturists. These rank as town 
population, which accordingly appears in the returns to be 
a little larger than it really is. The figures exhibit the 
extremely unequal increase of the different groups from 
1871 to 1875. 


Increase per cent, of Population, 1871-75. 


Large towns . . 

14 83 

Middle-sized towns 

12 41 

Small towns 

. .. 10-74 

Rural towns . 

5 75 

Town population 

9 59 

Rural population 

0 79 

Total for the empire 

. 4 19 


The following is a list of the 35 towns which had 
upwards of 50,000 inhabitants at the census of 1875. 
The first column exhibits the population within the boun- 
daries of the municipal boroughs (Stadtgememde). The 
numbers in the second are not official, but include all 
suburbs of a really urban character. The latter therefore 
afford a better indication of the actual size of the several 
towns. 


Population of the Principal Towns in 1875. 


Towns 

Within the 
Municipal 
Boundaries. 

Within the 
Topograph 
Boundanes 

I. Berlin 

2 Hamburg 

3. Breslau (Silesia) ... 

4. Munich (Bavaria) 

5. Dresden (Saxony) 

!K2? !<»“.> 

7. Leipsic (Saxony) 

8 Cologne (Rhine) 

9. Frankfort-on-Main (Hesse -Nassau),. 
10 Hanover ... 

II. Magdeburg (Saxony) 

12. Konigsberg (East Prussia) 

13. Bremen 

14. Stuttgart (Wurtemberg) 

15. Dantzic (West Prussia) 

16. Nuremberg (Bavaria) 

17- Strasburg (Alsace) 

18. Chemnitz (Saxony) 

19. Altona (Holstein) 

20 Stettin (Pomerania) 

21. Dusseldorf (Rhine) 

22 Aix-la-Chapelle (Rhine) 

23. Essen (Rhine) 

24. Posen (Posen) 

25. Brunswick 

26 Mulhausen (Alsace) 

27. Crefeld (Rhine) 

28. Halle (Prov. Saxony) 

29. Dortmund (Westphalia) 

30. Augsburg (Bavaria) 

31 Cassel (Hesse-Nassau) . .. .... 

32. Mainz (Hesse) 

33. Potsdam (Brandenburg) 

34. Metz (Lorraine) 

35. Erfurt (Prov. Saxony) 

Total 

966,858 

264,675 

239,050 

198,829 

197,295 

J 80,589 
( 86,502 
127,387 
135,371 
103,136 
106,677 
87,925 
122,636 
102,532 
107,273 
97,931 
91,108 
94,306 
78,209 
84,097 
80,972 
80,695 
79,606 
54,790 
60,998 
65,938 
58,463 
62,905 
60,503 
57,742 
57,213 
53,043 
56,421 
45,003 
45,856 
48,030 

1,062,000 

348,447 

239,050 

212,376 

197,295 

I 167,091 
160,686 
154,564 
134,776 
127,576 
122,789 
122,636 
111,039 
105,062 
ah. 99,000 
94,878 
92,379 
85,334 
84,097 
80,972 
80,695 
79,606 
76,450 
66,505 
65,938 
65,361 
62,905 
60,603 
57,742 
57,213 
56,745 
56,421 
54,186 
53,151 
50,477 

4,340,564 

4,745,945 


The inhabitants of these 35 towns amount to 10T or. 11 
per cent, of the entire population of the empire, according 
as we reckon by the municipal or the topographical boun- 
daries. A similar proportion appears in France and 
X. — 58 
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Belgium ; but the towns of England and Wales of 50,000 
inhabitants and upwards have nearly 9 J million inhabitants, 
or 44 per cent, of the whole population. 

Density of Population . — The town population amounts 
in some districts, such as Gunibinnea (East Prussia) and 
Lower Bavaria, to only 11 to 12 per cent., in. others, as 
Zwickau, Leipsic, Diisseldorf, it reaches 50 to 66 per cent. 
Arranging Germany in 13 large divisions, we get the follow- 
ing table, the divisions being named after their principal 
provinces : — 



Popula- 

Per 

Propoition 
percent of 


tton 1875 

mL 

Town 

Popul 

Rural 

Popul 

1. Prussia (East and. West) . ... . 

3,199,171 

132 

23’8 

76 2 

2 Pomeiania, Schleswig-Holstein, Meck-1 

3,665,2S9 

144 

423 

57 7 

lenbmg, &c ... . } 

3 Brandenbuig (not including Berlin) and \ 

3,765,037 

142 

300 

70 0 

4 Ilanovei, Munstei, Oldenbui g, &c . . 

2,437,476 

137 

35 0 

65 0 

5 Bavaua (not including Palatinate) .. . 

4,381,136 

363 

25 0 

75 0 

8 Piov of Saxony, Anhalt, Brunswick, Ac 

3,123,643 

228 1 

408 

59 2 

7 Site am . .... 

3,843,690 

247 ' 

33 0 

67 0 

8 Hesse, IIcsse-Nassau, Mmflcn, Lippe 

3,033,556 

250 


66 4 

9 Wurtembeig, Baden . 

3,455150 

250 

33 9 

061 

10 Alsace-Loirame, Palatinate 

2,173038 

274 

35 9 

041 

11 Rhineland, Amsheig 

4,823,215 

355 

60 2 

39 8 

12 Saxony and Thuringia 

3,859,972 

966,858 

365 

40 8 

59 2 

13 Berlin 


100 


Total 

12,727,360 

205 

37 9 

621 


The most thinly peopled territories are found, not as 
might be expected in the mountain, regions, but m some 
parts of the plains. There are not more than 50 persons 
to the square mile (about the same proportion as in the 
Scotch Highlands) on the moors of the Isar north of 
Munich, on the East-Frisian moors, and on the Luneburg 
Heath. There are 50 to 100 inhabitants to the square mile 
on the Seenplatten of Pomerania and Mecklenburg, on the 
middle ridges of Schleswig-Holstein, in the northern districts 
of Hanover, in the Spreewald, <fec. Leaving out of account 
the small centres, Germany maybe roughly divided into 
two thinly and two densely peopled parts. In the former 
division has to be classed all the North German plain ; there 
it is only in the valleys of the larger navigablo rivers, 
and on the southern border of the plain, that the density 
reaches 150 to 200 inhabitants per square mile. In soma 
places indeed it is far greater: at the mouths of the Elbe 
and the Weser, in East Holstein, in the delta of the Memel, 
250 to 300, and in the environs of Hamburg even 400, in- 
habitants are found to the square mile. This region is 
bordered on the south by a very densely inhabited district, 
the northern boundary of which may be defined by a lino 
from Breslau to Hanover, and its southern by a line from 
Coburg via Oassol to Munster. Hero the density rises 
from 150 to 570 per square mile, for in this part of 
Germany thero are not only very fertile districts, such 
as the C£ Goldane Aue ” m Thuringia, but also centres 
of industry. The population is thickest in Uppor Silesia 
around Beuthen (coal-fields), round Ratibor, Neisso, and 
Waldenburg (coaL-fields), round Zittau (Saxony), in the 
Elbe valley around Dresden, m the districts of Zwickau 
and Leipsic as far as the Saalo, in the Goldene Auo, on 
the northern slopes of the Harfcz, and around Bielofold 
in Wostphalia. In all these places the density is greater 
than 350 inhabitants to the square mile, and in Saxony 
it exceeds 500. The third division of Germany comprises 
the basin of the Danube and Franconia (the Upper Main 
system), and sweeps to the north-west between the valleys 
of the Worra and the tributaries of the Rhine as far as 
Sauorland. The population of Franconia rises a little above 
that of the rest of this region, the density in the valley of 
the Regnitz between Nuremberg and Bamberg, and in the 
Main valloy round Wurzburg, reaching about 200 to 240 
inhabitants per square mile. The fourth division embraces 


the valleys of the Rhine and the Neckar. In the latter 
and in the Upper Rhine plain agriculture has reached a 
high degree of perfection, and the soil is so fertile as to 
support a population of 400 per square mile. North of the 
Niederrheimsches Schiefergebirge, again, are rich coal-fields, 
— making this the most important industrial district in 
Germany. Here indeed, in the governmental district of 
Diisseldorf, the population amounts to 7 00 per square mile, 
— about the same proportion as m the West Riding of 
Yorkshire; but no such density as exists in Lancashire 
(1500 to the square mile) is found anywhere in Germany. 
West of the Rhine a thickly peopled district is grouped 
round the coal-field of the Saar basin, but there is only 
a scattered population m the surrounding countiy. On 
the Eif el there are scarcely 100 inhabitants to the squaie 
mile. 

Houses . — The number of houses was estimated m 1871 
at 5,330,000, so that the average number of inhabitants per 
house is from 7 to 8. In England and Wales it is only 5 3 
(1871). The greatest proportion of dwelling-houses to the 
population is in Alsace (5 1 persons to one house) and in 
Swabia (5'4). All the larger cities of Germany consist 
largely of houses in which a number of families live 
together. In Berlin the proportion per house is 57 persons, 
while in London it is only 8. This marks one important 
point of difference in the habits of the two countries. 

Occupations . — The census of 1871 distinguishes 8 prin- 
cipal classes of occupation, but does not subdivide these. 
The official returns give for each class the number of per- 
sons engaged in the several occupations comprised m that 
class, with the number of attendants and othor members of 
the families of those so occupied. The following table pre- 
sents an abstract of the returns. In the caso of Alsace- 
Lorraine the attendants aro not given m the separate 
classes, but are all returned under class D. 


Occupations. 

Engaged in 
the sovoial 
occupations 

Attendants 
and otliei T , , 

members of 
families. 

A Agiicultuval class jSalcs* 

B. Industrial class fed os' 

C Commcidai class {females" 

D Domestic class (and (males . 

general laboineis) Ifoinales 

E. Army and Navy {bales’ 

G Other occupations... . - 

II Persons not returned (males . . 

under any occupation Ifenmles 
I. Not staled (poor, &c ) {halos’ 

2.908.738 
976,609 

4.408.739 
1,086,071 
1,023,260 

201,611 

1,777,118 

936,901 

430,800 

m, 7t)i 
98,974 

41 i, 284 
620,881 

cliiLoft 12,179,307 

5^462*9117 1*1 407 70*1 

0 t il(>0|040 W 

1,?K 1 

4;H‘{;X 

,%:S 1 

318,2118 , 7 ,. 07/! 

828,030 1,7.11,0/6 

6 2 £;S i- UW 02 

" j. 437,968 

Total 

15,540,610 

25,080,214 41,058,792 


This table does not admit of comparison with the census 
returns of England and Wales, tho mode of classification 
being different. It will be soon that moro persons belong 
to tho industrial than to the agricultural class, 


Industries. 

Some account of different industries has already 
been givon in connexion with the productions of the 
empire. Tho principal textile manufactures have still to 
be noticod. 

Cfoiton Manufacture . — Before 1871 tbe production of cot- 
ton fabrics in France exceeded that in Germany; but as tbe 
cotton manufacture is pursued largely in Alsace, more than 
2 million spindles being employed there, the balance is now 
against the former country. In 1873 there were about 
5 million spindles in Germany and 4,611,000 in France, 
From the subjoined table of imports and exports (gross 
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weight, the net weight being about 4 per cent, less) of the 
raw material, it will be seen that this industry has not im- 
proved since 1873 • — 



Total Impmts of 
R‘iw Cotton 

Total Expoits of 
Dan Cotton 

Excess of Impoits 

1873 

1874 

1875 

1876 

1877 

1878 

Cuts 

3.609.000 

3.490.000 

3.199.000 

3.518.000 

3.262.000 

3.289.000 

Cuts 

1,153,000 

818,000 

819.000 

705.000 

831.000 

973.000 

Cuts 

2.456.000 

2.642.000 

2.380.000 

2.813.000 

2.431.000 

2.313.000 


Cotton spinning and weaving are not confined to one 
district, but are prosecuted in Upper Alsace (Mulhausen, 
Gebweiler, Colmar), in Saxony (Zwickau, Chemnitz, Anna- 
berg), in Silesia (Breslau, Liegnitz), in the Rhine province 
(Dusselclorf, Munster, Cologne), in Erfurt and Hanover, m 
Wurtemberg (Reutlingen, Cannstadt), in Baden, Bavaria 
(Augsburg, Bamberg, Baireuth), and in the Palatinate. 
The number of hands occupied in the mills in 1875 was 
68,555 (34,385 males, 34,170 females) and in the weav- 
ing establishments 186,496 (124,732 males and 61,764 
females) Of these 98,188 were m Saxony. The produc- 
tion of cotton yarn is not sufficient for the home demand, 
and for some years back the imports of the article have ex- 
ceeded the exports by about 200,000 cwts,, till 1878, when 
the excess was only 117,000 cwts. 

Woollen and Worsted . — In this class of manufactures 
Germany is far behind Prance. First of all, the home pro- 
duction of wool is not sufficient. In 1873-75 the imports 
of wool exceeded the exports by 300,000 cwts. per annum, 
and in 1876-78 the excess amounted to 800,000 cwts. In 
1875 there were about 1,200,000 spindles for carded woollen 
yarn, — about 700,000 of them in Prussia, and 320,000 in 
Saxony. For worsted spinning there were 450,000 
spindles, — Upper Alsace having 180,000, and Saxony 
110,000 ; nevertheless the production falls short of the de- 
mand, and from 150,000 to 250,000 cwts. must be obtained 
from foreign countries. The manufacture of woollen cloth 
is well developed, and is prosecuted for exportation. The 
cloth is valued as being well woven, durable, and cheap. 
The centres of its manufacture are the Rhine province, 
Brandenburg, Lower Silesia, Magdeburg, Thuringia, Saxony, 
Wurtemberg, and Alsace. In 1875 there were altogether 
192,452 persons engaged in the woollen industry. 

Linen, Hemp, and Jute.-— Germany, although linen was 
formerly one of her most important ar tides of manufacture, 
is now left far behind in this industry, not only by Great 
Britain and France, but also by Austria-Hungary. In 1874 
there were 326,538 spindles at work in Germany for flax, 
hemp, and jute spinning, while there were 415,000 in 
Austria, 663,000 in France, and 1,670,000 in Great 
Britain. About 300,000 cwts. of linen yam are imported 
into Germany annually, whereas Austria exports about 

100.000 cwts. Hand-loom weaving is practised all over 
Germany, but centres principally in Saxony, Silesia, and 
Westphalia. In recent times also power-loom weaving has 
been extending. In 1873 there were 68 establishments in 
Germany, principally at Elberfeld and Barmen, with 3473 
power-looms, including 7 factories, with 546 power-looms, 
for jute. The linen industry employed 187,793 persons 
in 1875. The demand for linen is nearly oovered by the 
home production. 

Silk . — Raw silk can scarcely be ranked among the pro- 
ducts of the empire, and the annual demand has thus to 
be provided for by importation, It amounts to about 

50.000 cwts., there being some superior silk-weaving estab- 
lishments. The main centre of the silk industry is Orefeld 
and its neighbourhood ; then come Elberfeld and Barmen, 
Aix-la-Chapelle, as well as Berlin, Potsdam, Chemnitz and 


Annaberg, Munich, Stuttgart, Saargemiind, &c. The ex- 
ports of silk stuffs always exceed the imports. 

General Census of Industries , — In 1875 a census of 
industrial occupations was taken in Germany. The fol- 
lowing table gives the numbers of the different establish- 
ments and of the persons engaged in them : — 


Classes. 

Establish- 

ments. 

Peisons 

Engaged 

1. Hoiticulturists . .. 

2. Fishermen 

3. Miners .. 

4. Workeis in stone, clay, glass . . 

5 Woikers in metal 

6. Workersm machines, instruments, &c 

7. Chemical mdustiy 

8. Workeis m lighting matenals, soap, ) 

resins., &c . . . ( 

9. Textile mdustiy.. 

10. "Workers m paper and leather 

11. Workers in wood . 

12. Workeis m food and drmk 

13 Woikers m diess and washing 

14. Workers m building . 

15 Polygraphic mdustiy . 

16. Artistic industry 

17 Persons m meicantile business.. . 

18 Peisons engaged m conveyance . . . 

19. Lodging and boarding. 

Total 

13,072 

15,636 

7,893 

51,235 

164,328 

83,635 

8,640 

8,947 

380,918 

56,614 

245,703 

241,694 

755,616 

234,334 

8,108 

5,534 

420,129 

74,655 

159,881 

24,893 

19,623 

433,109 

265,139 

420,445 

307,705 

51,739 

42,318 

925,457 

187,174 

463,533 

693,278 

1,049,470 

485,997 

55,852 

13,183 

659,988 

233,819 

234,848 

2,936,572 

6,467,570 


Roads, Railways, and Canals. 

Roads . — The construction of good highways has been well 
attended to in Germany only since the Napoleonic wars. 
The separation of the empire into small states was favour- 
able to road-making, inasmuch as it was principally the 
smaller Governments that expended large sums for their 
network of roads. Thirty years ago the best roads were 
found in Hanover and Thuringia: the Thiirmger Wald 
has been almost transformed into a park by its splendid 
roads. But some districts suffer eveu still from the want 
of good highways. The introduction of railways for a time 
diverted attention from road-making, but this neglect has 
of late been to some extent remedied. In Prussia the 
circles ( Kreise ) have now themselves undertaken the charge 
of the construction of the roads ; but they receive a subsidy 
from the public funds of the several provinces, The total 
length of the public roads is now estimated at 72,000 miles. 

Railways . — The period of railway construction was in- 
augurated in Germany by the opening of the line from 
Nuremberg to Fiirth in 1835, but the development of the 
system was slow. The want of a central government 
operated injuriously here, for it frequently happened that 
intricate negotiations and solemn treaties between several 
sovereign stateB were required before a line could be con- 
structed; and moreover the course it was to take was often 
determined leBS by the general exigencies of commerce than 
by many trifling interests or desires of neighbouring states. 
The state which was most self-seeking in its railway politics 
was Hanover, which separated the eastern and western parts 
of the kingdom of Prussia. The difficulties arising to 
Prussia from this source were experienced in a still greater 
degree by the seaports of Bremen and Hamburg. Until 
1866 there was no railway from Bremen into the interior 
of Germany, while now there are four. Prior to 1865 the 
construction of railways advanced pretty uniformly, the 
average construction during the years from 1840 to 1866 
having been from 340 to 370 miles per annum. Germany 
was at that time far outstripped in the extent of its railway 
system by England, Belgium, and Switzerland, and even 
by France. A new period of railway construction begins 
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with, the year 1866, and is closely connected with the eco- 
nomical and political progress of Germany Numerous 
great undertakings were then set on foot, partly to remedy 
the defects of the existing system. Everywhere it became 
a primary object to establish the most direct lines of com- 
munication between important places of industry and com- 
merce. As a consequence the German railway system was 
immensely enlarged, and from 1865-75 it has nearly been 
doubled. In 1872, 2000 miles were opened, the average 
from 1869 to 1877 being 1080 miles annually, so that Ger- 
many now owns a greater length of railways than any other 
state in Europe, On the 31st December 1877 Germany had 
18,830 miles, Great Britain and Ireland 17,092, France 
14,785. As regards proportion to the area and population, 
however, Belgium, Great Britain, and Switzerland are still 
m advance In 1877 Belgium had 320 miles of railways 
to every 1000 square miles, Great Britain 273, Switzerland 
155, and Germany 147. The following table exhibits the 
development of the German railways, including those of 
Alsace-Lorraine : — 


Years 

Length of Linos 

Of wlnoh 

1 

Cost of 

Dee 31 

open for Ti riffle 

double Linos 

Construction 


Miles 

Miles. 

£ 

1840 

304 



1850 

3,753 



1860 

7,195 



1865 

8,887 



1870 

11,457 

3,699 

207,608,000 

1875 

17,061 

5,622 

339.225.000 

373.568.000 

1876 

18,080 

5,735 

1877 

18,830 


In recent years the multiplication of compoting rail- 
ways has greatly reduced the receipts of tho older lines. 
The total amount of capital sunk m railway construction is 
estimated for the year 1876 at £373,558,000, or just 
about half tbs capital invested for the same purposo in 
Great Britain (£741,800,000). From the subjoined table 
it will be seen that the working expenses have considerably 
advanced during late years, and dividends accordingly 
have experienced a great decline. Railways formerly pay- 
ing 15 to 18 per cent, have gone down to 5 to 6 , the 
average dividend, which in 1870 was still 6 per cent., in 
1876 had fallen to 4 - 4 per cent. 



Total 

Receipts 

Total Woilcing 
Expenditure. 

Net Receipts 

Pioportion of 
Expenditure to 
total Receipts 

1870 

1875 

1876 

£ 

25.312.000 

42.151.000 

42.862.000 

£ 

12.770.000 

26.534.000 

26.559.000 

£ 

12.543.000 

15.617.000 

16.303.000 

Poi coni. 

50 5 

63-0 

62 0 


The making of railways has from the outset been 
regarded by some German states as exclusively a func- 
tion of the Government. The South German states, for 
example, possess only state railways. In Prussia numerous 
companies have in the first instance constructed their 
systems, and the state has contented itself for the most 
part with laying lines in such districts only as were not 
likely to attract private capital. Yet, in order to establish 
a preponderating influence over the administration of all 
German railways, the Government has for somo time been 
buying up private hues. Saxony not long ago pur- 
chased all the Saxon railways belonging to private com- 
panies. The following table gives the proportion of state 
and private railways at 31st December 1877, the minor 
North German states being classed along with Prussia. Of 
these Oldenburg alone possesses a greater length of rail- 
ways belonging to tho state than of those in the hands of 
private companios. The railways of Alsace-Lorraine are the 


property of the empire. The number of independent man- 
agements in 1878 was 67. 


States 

State 

Railways 

Pnvate 

Railways 

woilcedby 

State 

Pnvate 

Railways. 

Total 

Prussia and minor Ger- ) 
man States . . ) 

Bavana 

Saxony . . 

Wiirtemberg . . . 

Baden 

Hesse 

Alsace-Lorraine .... 

Miles 

3,285 
2,241 
1,035 
761 1 
651 
179 
660 

Miles. 

2,060 

169 

23 

77 

Miles 

6,857 

371 

170 

10 

4 

270 

7 

Miles 

12,202 

2,781 

1,228 

771 

732 

449 

667 

Total .. ] 

8,812 

2,329 

7, 6S9 

18,830 


Canals . — Germany cannot be said to be rich m canals. 
In South Germany the Ludwigs-canal was until the an- 
nexation of Alsace-Lorraine the only one of importance. 
It was constructed by King Ludwig of Bavaria in order to 
unite the German Ocean and the Black Sea, and extends 
from the Main at Bamberg to Kelheim on tho Danube. 
Alsace-Lorraine had canals for connecting the Rhino 
with the Rhone and the Marne; the coals of the Saar 
valley were conveyed by canals to Lorraine. The North 
German plain has several canals, of which only the more 
important need he named. In the east a canal by 
which Russian grain is conveyed to Konigsborg joins the 
Pregel to the Memel. The Netze canal unites the Vistula 
and Oder. Tho Upper Silesian coal-field is in communi- 
cation with the Odor by means of a canal. The greatest 
number of canals is found around Berlin; they serve to 
join tho Spree to the Odor and Elbe. Smaller canals are 
found also in tho north-west. The Meuse and tho Rhino 
are also connected by a canal. The 70 canals in Germany 
have a total length of only 1250 miles, a very small extent 
when the other canal systems of western Europe are com- 
pared with it. 


Posts and Telegraphs. 

With tho exception of Bavaria and Wiirtemberg, which 
have administrations of their own, all tho Gorman states 
belong to the system of the reichspost. Since 1874 the postal 
and telegraphic departments have been combined. Both 
branches of administration havo undergone a surprising 
development during the last 10 years, especially since tho 
reduction of the postal rates. Germany, including Bavaria 
and Wiirtemberg, constitutes with Austria-Hungary a special 
postal union (Doutsch-Oosterroichischer Posiverband), 
besides forming part of tho international postal union. 
Thore are no statistics of posts and telegraphs before 1867, 
for it was only when the North Gorman union was formod 
that the lesser states resigned their right of carrying mails 
in favour of the central authority. Formerly the prince of 
Thurn-and-Taxis was postmaster-general of Germany, but 
only some of the central states belonged to his postal terri- 
tory. The soat of management was Frankfort. Of late years 
the numbor of post-offices has increased considerably, as 
will be seen from the following figures, in which tho statis- 
tics of the Bavarian and Wiirtemberg post-offices are in- 
cluded, as well as thoso of tho reichspost. In 1872 there 
were 7400 post-offices; in 1877, 8600, In tho latter year 
therefore there was one post-office for every 23 square miles. 
In 1877 there were 3194 imperial post-and-tolegraph 
offices, and 3746 imperial post-offices, while the Bavarian 
post-offices numbered 1243, and those of Wiirtemberg 499. 
Th8 following table shows the increase of letbor circulation 
from 1872 to 1877:— 






SHIPPING,] 


Gr JK K M A JN Y 461 



Letters 
Impeiial Post 

Total m German 
Empne 

Aveiage Numbei 
to each Pei son 


Millions 

Millions 


1872 

352 0 

407 8 

10 

1873 

429 0 

492'4 

12 

1874 

456 6 

521-9 

13 

1875 

498 2 

576 0 

14 

1876 

516 4 

596 3 

14 

1877 

521 5 

604 2 

14 


The average number of letters to each person is thus a 
little greater in Germany than it is in Ireland, whereas it is 
2G m Scotland and 35 in England. The number of post- 
cards has increased from 26 ’5 millions in 1872 to 99-3 
millions in 1877. The following table shows the general 
postal circulation during the three years 1875-77 • — 



1875 

1S7G. 

1877. 

Letters 

Post-cauls 

Printed papeis 

Newspapers 

Samples 

Money outers 

Total amount oi‘ money | 
orders and remittances J i 

Parcels,. 

Total weight of parcels . . . . 

Millions 
576 0 
647 
93-0 
392-8 

9 3 

33 5 

£840 

78-4 

11559 

Millions 
596 3 
82-7 

101 0 

414 2 

9 0 
39-8 

£793 

80-3 
lb 583 

Millions 
604 2 

99 3 

112 4 

433 5 

9 8 

£781 

82 3 
lb 91 5 


Telegraphs . — By combining the postal and telegraphic 
departments Germany has been saved a largo number of 
officials; but great sums aro still spent annually on the 
extension of the telegraph system. Since 1876 important 
localities have been brought into communication with Berlin 
by subterranean wires. This plan is expensive, but under 
it a considerable saving is anticipated in repairs. The 
number of telegraph offices in 1877 was 7251, of which 
about 1600 belonged to the state, and the rest to private 
railways. The following table shows the progress of the 
telegraphic system botwoen 1872 mid 1877, and the number 
of messages in those two years : — 


Tulograpli Soi-vU'O. 

1872. 

1877. 


Miles. 

23,350 

77,870 

4,038 

8.478.000 

4.945.000 

Milos 

33,000 

121,810 

7,251 

8.994.000 

5.203.000 

Length of wire 

Number of offices 

Number of messages— 

Home servico 

International (includ. in transit) 


Tho increase of messages is insignificant, a circumstance 
which must be attributed to the recent dulness of trade. 
On tho whole the telegraph is not as yet used to a very 
great extent in Germany. The number of messages for 
every 100 inhabitants in 1877 was 33, as compared with 
47 in Norway, 49 in Denmark, 54 in Belgium, 58 in 
the Netherlands, 64 in Great Britain, and 100 in Switzer- 
land. 

Shipping. 

Tho German mercantile marine ha3 always been distin- 
guished by tho excellence of its personnel. The seamen 
of Frisia are acknowledged to be among the best in the 
world, and the shipping of Bremen and Hamburg had won 
an everywhere respected name long before a German 
mercantile marine, properly so-called, was heard of. Many 
Hamburg vessels sailed under charter of English and other 
houses in foreign waters, especially in the Chinese. Since 
1868 all German ships have carried a common flag — black, 
whito, rod — but formerly Oldenburg, Hanover, Bremen, 
Hamburg, Liibeck, Mecklenburg, and Prussia had each its 


own flag, and Schleswig-Holstein vessels sailed under the 
Danish flag. It is but lately that a uniform mode of 
measuring the hold tonnage of German ships has been in- 
troduced, and accordingly it is only since 1871 that it has 
been possible to give an exact statement of the position of 
German shipping The official returns show that the 
marine is on the increase The following table gives its 
position on the 1st of January in the years 1872-78. 
The tonnage is reckoned according to the English register 
ton. 



Sailing 

Vessels 

Steameis 

Total 


Numbei 

Tons 

Numbei 

Tons 

Number 

Tons. 

1872 

4,354 

892,000 

175 

97,000 

4,529 

988,000 

1873 

4,311 

869,000 

216 

130,000 

4,527 

999,000 

1874 

4,242 

866,000 

253 

168,000 

4,495 

1,034,000 

1875 

4,303 

878,000 

299 

190,000 

4,602 

1,068,000 

1876 

4,426 

901,000 

319 

184,000 

4,745 

1,084,000 

1877 

4,491 

923,000 

318 

181,000 

4.809 

1,104,000 

1878 

4,409 

935,000 

336 

183,000 

4,805 

1,118,000 


The lowest tonnage of vessels included in this return is 
16 tons for sailing vessels and 11 tons for steamers. On 
comparing the state of the German marine with that of 
other countries we find that Germany ranks fourth m the 
list of maritime nations. Great Britain and the United 
States have considerably larger fleets. That of Norway 
also was even in 1871 greater than that of Germany, and 
it has increased much more rapidly than the other since 
that time; but on the other hand the mercantile marines 
of France and Italy, which in 1871 were larger than the 
German, are both now less. Tho following table shows the 
proportion of the mercantile shipping of Germany belong- 
ing to each of the maritime states on the 1st of January 
1878. It must be borne in mind that Bremen and Ham- 
burg properly consist only of one port each, whereas 
Prussia has hundreds of miles of coast-line both on the 
North Sea and on the Baltic 


States. 

Number 
ot Ports. 

Sailing 

Vessels 

Steamers. 

Total. 

Prussia 

243 

Tons. 

464,477 

Tons. 

31,573 

Tons, 

496,050 

Hamburg 

2 

137,347 

84,127 

221,474 

Plenum 

2 

158,677 

57,377 

216,054 

Mecklenburg 

2 

108,521 

3,812 

112,338 

Oldenburg 

21 

61,774 

27 

61,801 

Lubeck 

1 

3,760 

6,463 

10,223 

Total 

271 

934,556 

183,379 

1,117,935 

North Sea Ports 

62 

419 698 

38,699 

458,397 

Baltic Ports 

209 

514,858 

144,680 

059,538 


The number and the tonnage of steamers have, as in other 
countries, increased greatly, while those of sailing vessels 
have remained almost stationary. The aggregate horse- 
power of the steamers in 1871 was 23,287 ; in 1877 
it was 50,603. Tho number of seamen employed in 
1878 was 40,832, and of thoso 8173 served on board 
steamers. 

In 1876 165 sailing vossels of 35,439 tons, and 14 
steamers of 6200 tons, were built in Germany; and 8 sailing 
vessels of 3862 tons, and 1 steamer of 1910 tons, were 
built abroad. There were besides 50 ships with a total 
tonnage of 21,755 which had been bought in America, 
Holland, and Groat Britain. 

• The shipping returns of German ports hive lately fluctu- 
ated but little. Tho total amount was 13,311,000 tons in 
1876. A striking difference will be observed in the follow- 
ing table in the returns between the numbers entering and 
clearing in ballast ; — 
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Total Tonnage of Ships, 1876. 



With Cargo 

In Ballast I 

Not foi Tiade. 

Total 

Entered 

Cleared 

Tons. 

6.072.000 

4.100.000 

Tons. 

506,000 

2,619,000 

Tons 

130.000 

128.000 

Tons 

6.585.000 

6.726.000 


Only 44 per cent, of the ships that trade with German 
ports sail under the German flag. British ships have a 
very considerable trade in German ports. They constitute 
32 per cent, of the total tonnage, and as much as 47 per 
cent, of the tonnage of steam vessels. Denmark follows 
next with 7*2 per cent., Sweden 4 '8, Norway 4*6, Russia 
2-3, Holland 2*1, France 1% United States 1*2, Italy 0*5, 
other countries 0*4. The number of voyages in all made 
by German ships m 1876 was 45,492, of which 12,963 
were made between German ports. Much more consider- 
able, however, is the trade of German ships between the 
home ports and foreign countries, as the subjoined table will 
show, while no fewer than 9777 voyages were made in 1876 
by German vessels without calling at any home port : — 


1 

Number 
of Ships 
with 
Caigo 

Tonnage 
of Ships 
with 
Caigo. 

Nnmbei 
of Ships 

Ballast 

Tonnage 
of Ships 
m Ballast. 

Home traclo (aveiage of entered) 

and cleared ships) j 

Foreign fentd into German poits 
tiade (cleared fiom „ „ 

Voyages ot Geunan ships be-) 
tween foreign ports .. .. j 

12,963 

8,002 

6,419 

6,960 

677,000 

1.984.000 

1.562.000 

3.314.000 

5,194 

710 

3,397 

2,827 

220,000 
70 000 
602,000 
880,000 

Total 

33,364 

7,129,000 

12,128 | 

1,782,000 


There were 5544 voyages made between non-German 
ports in Europe, the greater number being between one 
English port and another. Many German vessels also run 
between the Baltic ports of Russia and Sweden. From 
European ports 993 vessels sailed for non-European ports, 
and 869 returned thence to Europe. Here also the greater 
number rau from Great Britain to the United States, the 
West Indies, and South America, 2371 ships made their 
voyages without touching at European ports. Most of these 
were engaged in the coasting trade in the Chinese Seas, 
on the South American coasts, and in the West Indies. 

As regards the shipping of the most important German 
ports, the following table will show the total tonnage of ships 
entered and cleared in 1876 : — 


Ports. 

Tonnage 

Ports, 

Tonnage, 

Hamburg, 

Bremerhafen , 

Stettin 

Neufahrwafjser ) 
(Dantzio) * « j 
Luboclt 

4.406.000 

1.300.000 

1.141.000 

780.000 

646.000 

Kiel 

Pillau 

Komgsberg 

Geestemun.de 

Memel 

Swiuemunde 

608,000 

440.000 

418.000 

378.000 

352.000 

332.000 


Commerce, 

Statistics relating to the foreign trade of the empire aro 
necessarily confined to very recent times. The quantities 
of such imported articles as are liable to duty have indeed 
been known for many years; and some years ago an attempt 
was also made to compile official tables showing the value 
both of imports and of exports. But when the results of 
these tables proved the importation to bo very much greater 
than the exportation, the conviction arose that the valuation 
of the exports was erroneous, and below tbe reality. There 
is no compulsory declaration of such goods, and conse- 
quently tbe attempt to compute statistics of this nature has 
been abandoned since 1875. It must at the outset be 
observed that the customs frontier does not coincide with 
the political frontier of Germany, for it does not take in the 
free-porfc territories of Hamburg and Cuxlmvcn, Bremen, 


Bremerhafen and Geesteiminde, &c. (in all, 129 square 
miles with 593,040 inhabitants, in 1875), besides some 
communes in Baden adjoining tbe Lake of Constance (22 
square miles, 5236 inhabitants). On tbe other hand the 
grand-duchy of Luxembourg (998 square miles, with 
205,158 inhabitants in 1875) and the small Austrian com- 
mune of Jungholz 206 inhabitants), near Fussen, belong 
to the German Zollverein. The collection of duties is a 
function of the empire. The following table shows the re- 
sults of the official calculations of the imports into Germany 
for 1872-76, and also the values of the exports, but in the 
case of these it is only the figures for the years 1872-74 
that are official. The numbers for 1875 and 1S76 are 
those published by Professor Laspeyres in the Fconomiste 
Frangais. 


Yeais 

Impoits 

Exports 

Transit 

1872 

1873 

1874 

1875 

1876 

Average . 

£173,400,000 

212,800,000 

183.700.000 

176.500.000 

190.200.000 

£124,700,000 

124.400.000 

121.600.000 

127.400.000 

127.600.000 

£54,700,000 

61,700,000 

187,100,000 

125,200,000 



The extremely slight variation which this table shows in 
the exports of the several years from 1872 to 1876 appeals 
so improbable that we can hardly venture to make it a basis 
of calculation, or to draw a conclusion so unfavourable to the 
tiading balance of Germany as the figures would suggest 
The proportion per head of population is, as regards imports 
and exports respectively, about 10s, and X3, vs hereas the 
proportion in Great Britain in 1876 amounted in the one enso 
to .£11, 10s. and in the other to .£6, thus showing the 
German trade to bo less than half that of England. Tlio 
statistical tables do not specify the several foreign markets 
for imports and exports ; they only give the value of imports 
on tho different frontiers. 


Frontiers. 

Total Value of imports. 

1876. 

1876. 


Millions. 

Millions. 

North Sea lino, including Bremen and ) 
Hamburg J 

£56-6 

£62*4 

Denmark 

1‘0 

1 0 

Russia 

19 '0 

10 2 

Austria 

32-2 

36*3 

Switzerland , 

81) 

0*2 

Franco 

11-3 

12*1 

Belgium 

16*3 

16*3 

Holland 

27 1 

28*8 

By post, or frontier not stated 

5*0 

4 9 

Total 

170*5 

100*2 


According to the official trade returns of Great Britain, 
France, and other countries, tho trade between Germany 
and these countries is very considerable. By tho English 
tables the importation from Germany to British ports was 
in 1875-76 between .£21,000,000 and .£22,000,000; the 
exportation to Germany in 1875 was .£23,300,000, and in 
1876, .£20, 100,000. The movement of trade is shown in 
the following tables of tho principal articles imported and 
exported. We begin with articles of consumption : — 


Articles. 

1872. 

1877. 

Imports. 

Exports, 

Imports. 

Exports. 

Animals, except horses.. No 

Grain and flour Cwts. 

Herrings Bumsls. 

Coffee .Cwts. 

Sugar „ 

Wjne „ 

1.490.000 
28,800,000 

601,000 

1.855.000 

879.000 

817.000 

100.000 
26,000 

1.128.000 

1,719,000 

21,860,000 

264.000 

400.000 

690.000 ; 

142.000 

140.000 I 

2.448.000 
78,070,000 

667.000 

1.916.000 

155.000 

1.182.000 

800.000 
86,000 

1,048,000 

1.848.000 
39,600,000 

1.802.000 
880,000 

i 1,280,000 
162,000 
130,000 

Hops 

Tobacco ,i 
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The weights are stated in hundredweights (cwts.) net 
throughout (see Statistical Abstract published by the Eng- 
lish Board of Trade, No. V., 1878). This table shows that 
of late years Germany has had to order considerable quan- 
tities of gram from abroad. The value of the importation, 
estimated at £14,000,000 in 1872, was nearly £36,000,000 
m 1877. Similarly the value of the imported animals 
advanced from £4,400,000 m 1872 to £9,500,000 in 
1877. 

The following table gives the imports and exports of the 
principal raw materials : — 


Articles 

1372 

1877 | 

Impoits 

Espoits 

Impoits, 

U\])OltH. 

Coni, lignite, <&e,. Owls. 

Ores ... „ 

Ron, l)ig n 

Lead, pig . . „ 

Cotton, i aw . . „ 

Flnv . „ 

Hemp 

Wool, raw . „ 

Silk, law cocoons „ 

Hides .... „ 

Uuano . . „ 

Linseed, <Le . . . „ 

(he, iso , „ 

JL’etroIcum . „ 

Wood 

71,(100,000 

3.200.000 
12, .105,000 

1011,000 

2,8:10,000 

730.000 
000,000 

1.070.000 
(11,300 

1.131.000 

1.100.000 
1,110,000 

073.000 
3, 320, 000 

•1'.), 100, 000 
0,(100,000 

76.305.000 
5, ,100, 001) 
3,616,000 

133.000 

611.000 

607.000 

218.000 

307.000 
10,001) 

200, ()()() 

100. 000 
670,000 

•10,000 

1)07,000 

30.200.000 
70,000 

05,000,000 

(1,355,000 

10,530,000 

60,000 

3.130.000 

1.330.000 
<)JO,000 

1.370.000 
63,000 

857.000 

2.4 10.000 

1.116.000 

725.000 
(1,310,000 

3(1,300,000 

3,300,000 

100,181,000 
16,140 000 
0,110,000 
610,000 

708.000 
1,010,000 

460.000 

415.000 
20,000 

205.000 

127.000 
1,351,000 

75,000 

1,310,001) 

21,400,000 


With regard to the proper products of industry, tho 
exports, with few exceptions, such as yam, exceed tho im- 
ports in every case, as is shown in the table below. Tho 
total value of all fabrics imporlod is estimated at about 
£30,000,000, that of those exported at from £42,000,000 
to £45,000,000. But, even supposing tho last figures to be 
too low, the difference botwoen the German and the British 
trade is still very great, sinco tho value of all the industrial 
products exported by Groat Britain may bo slated at 
£170,000,000 for the year 1875 (see Almanack de Gotha, 
1877). Tho difference is groatost in tho textile industries, 
— tho value of tissues exportod from England in 1875 being 
estimated at £100,000,000, whilo that of Germany did 
not rank higher than from £20,000,000 to £25,000,000. 
Articles of hardware are showing a great decrease of imports 
and a considerable incroaso of exports. 


Industrial Products — Imports and Exports. 


Articles. 

1872. 

1877. 

imports. 

Exports 

Imports 

Exports. 

Manufactures of cotton 

„ „ silk 

„ „ wool.,....,., 

Leather 

Glass and glass wares 

Metal wares 

Machinery, oxclus. of boilers 

nails ; 

Musical instruments 

Cwts, 

43,000 

7 

163.000 

1.038.000 

130.000 

250.000 

2.6311.000 

563.000 
| 284,000 

8,000 

Owls, " 
166,000 
81,000 

235.000 

213.000 

158.000 

027.000 

1.330.000 

506.000 

1.414.000 
63,000 

Cwts. 

45.000 

16.000 

314.000 

392.000 

150.000 
150,000 

1,121,000 

'29,000 

1,521,000 

10,000 

Owls. 

216.000 

33,000 

238.000 

831.000 

166.000 

832.000 

2.530.000 

801.000 

4.497.000 
09,100 


The principal ports of import and export aro Ham- 
burg and Bremen, and in these placos the annual amount 
of shipping business has advanced step by step with the 
general development of German trade. As to the total 
value of goods entering Hamburg we have accurate sta- 
tistics for several decades. 


Imports of Hamburg. 



Total Imports, 
cxclud. Bullion. 


Total Impoits, 
oxclud Bullion. 

( 1846-60 
Average. < 1861-00 
( 1861-70 
1871 
. 1872 

.Millions. 

£20 '6 

83*6 

49*8 

77*3 

86*6 

1873 

1874 
1876 

1876 

1877 

Millions. 

£85*3 

84*3 

85*1 

86*2 

88*8 


The stagnation in the development of trade during the 
period 1871-77 is obvious; and with Bremen the case is 
the same. The following table states the total impoits of 
Bremen by sea and from the interior. The importation from 
Germany or the Zollverein territory repiesents about one- 
third of the total amount. Bremen trades principally with 
the United States ; Hamburg more with England, South 
America, &e. 


Imports of Bicmcn 



Total Impoits 


Total Impoits. 

( 1847-51 
Aveiage \ 1857-61 
( 1867-71 

1871 

1872 

Millions 
£5 3 

11 1 

17 1 

23 3 

24 8 

1873 

1874 

1875 

1876 

1877 

Millions. 

£26 5 

24 9 

21 9 

22 1 

22 1 


Government. 

Tho German empire is a union of 25 sovereign states, 
— 4 kingdoms, 6 grand-duchies, 5 duchies, 7 principalities, 
3 freo towns. Alsace-Lorraine, ceded by Bianco at the 
peace concluded 10th May 1871, forms a twenty-sixth 
constituent of tho confederation, but it is administered 
by the central authority. Tho supreme direction of tho 
military and political affairs of tho empire has, by tho vote 
of tho reiclisfcag or diet of the North Gorman confederation, 
been vested in tho king of Prussia, who accordingly boars 
tho title of German Emperor (Deutscher Kaiser). 

The imperial dignity is hereditary in tho line of IIoliou- 
zollcrn, and follows tho law of primogeniture. Tho emperor 
exorcises the imperial power in tho name of the confederated 
states. In his office lie is assisted by a federal council or 
bundesrath, which represents tho Governments of tho indi- 
vidual states of Germany. The members of this council, 
59 in number, aro appointed for each session by tho Govern- 
ments of the individual states. Tho legislative functions 
of tho empire are vested in tho emperor, tho bundesrath, 
and tho reiebstag or diet. Tho members of the latter, 3D7 
in number, aro cloctod for a space of throe years by universal 
suffrage, Voto is by ballot, and ono member is elected by 
(approximately) every 100,000 inhabitants. 

As regards its legislative functions, the empire has 
supremo and independent control in matters relating to 
military affairs and tho navy, to the imperial finances, to 
Gorman commerce, to posts and telegraphs, and also to rail- 
ways, in so far as those affect the common defence of the 
country. Bavaria and Wurtomborg, however, have preserved 
thoir own postal and telegraphic administration. Tho legisl a- 
tivo power of tho ompiro also takes precedence of that of tho 
separate states in the regulation of matters affecting freedom 
of migration (Freiziigigkoit), domicilo, settlement, and tho 
rights of Gorman subjects generally, as well as in all that 
relates to banking, patents, protection of intellectual pro- 
perty, navigation of rivers and canals, civil and criminal 
legislation, judicial procedure, sanitary police, and control 
of the press and of associations. 

Tho executive power is in the emperor’s hands. Ho 
represents tho empire internationally, and can declare war 
if defensive, and make peace as well as enter into treatios 
with other nations; he also appoints and receives ambassa- 
dors. For declaring offensive war tho consent of the federal 
council must be obtained. The separate states have the 
privilege of sending ambassadors to tho other courts; but 
all consuls abroad aro officials of the empire, and are named 
by tho emperor. 

Both the federal council and the reichstag m&et in annual 
sossions convoked by the emperor who nag the right of 
proroguing and dissolving the diet; but the prorogation 
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must not exceed 60 days, and in case of dissolution new 
elections must be ordered witlnn 60 days, and the new 
session opened within 90 days. All laws for the regu- 
lation of the empire must, in order to pa3S, receive the 
votes of an absolute majority of the federal council and 
the reichstag. The subjoined table gives the number of 
votes which the separate states have in the federal council. 
Each state may appoint as many members to the federal 
council as it has votes. The table also gives the number 
of the deputies in the reichstag. The official order of pre- 
cedence of the 26 states is given in a former table (see 
p. 155); here they are arranged in the order of the number 
of their inhabitants. 


Representation in Federal Council and Meiclistag. 


States of tlie Empnein ordci 
of then Population 

Population, 

1875 

Votes in the 
Fedenil 
Council. 

Deputies in 
tlie Reichs- 
tag 

1. Prussia 

25,742,404 

17 

236 

2 Bavaria 

5,022,390 

6 

48 

3 Saxony , ... 

2,760,586 

4 

23 

4. Wuitemberg . . 

1,881,505 

4 

17 

5. Alsace- Lorraine .. 

1,531,804 

0 

15 

6 Baden 

1,507,179 

3 

14 

7. Hesse . 

884,218 

3 

9 

8 Mccklenbm g-Scliwerm 

553,785 

2 

6 

9 Hamburg . . .. 

388,618 

1 

3 

10 Brunswick . 

327,493 

2 

3 

11. Oldenburg 

319,314 

1 

3 

12. Saxe-Weimar 

292,933 

1 

3 

13 Anlialfc . 

213,565 

1 

2 

14 Saxe-Meinmgen , .. 

194,494 

1 

2 

15 Saxe-Cobmg-Gotlia 

16 Saxe-AIteuburg , 

182,599 

1 

2 

145,844 

1 

1 

17 Bremen 

112,200 

1 

1 

18 Lippe 

19, Mecklenburg-Strelitz.. 

112,452 

95,673 

1 

1 

1 

1 

20 Rouss-Gora, . . . 

92,375 

1 

1 

21. Schwarzburg-Rudol- 
stadt 

J 76,676 

1 

1 

22. Seliwai’zbuig-Sonders- 
liausen 

J 67,480 

1 

1 

23 Lubeck 

56,912 

1 

1 

24. Waldeck 

54,743 

1 

1 

25. Eeuss-Grejz 

46,985 

1 

1 

26 Scluiumburg-Lippe , ., 

33,133 

1 

1 

Total 

42,727,360 

53 

397 


The federal council is presided over by the chancellor 
of the empire (Reich skauzler). Imperial measures, after 
passing the federal council and the reichstag, must obtain 
the sanction of the emperor in order to become law, 
and must be countersigned, when promulgated, by the 
chancellor of the empire. All members of the federal 
council are entitled to bo present at the deliberations of the 
reichstag, The federal council, acting under the direction 
of the chancellor of the empire, is also a supreme adminis- 
trative and consultative board, and as such it has nine 
standing committees, viz.:— for army and fortresses; for 
naval purposes ; for tariffs, excise, and taxes ; for trade and 
commerce; for railways, posts, and telegraphs, for civil 
and criminal law; for financial accounts, for foreign affairs; 
and for Alsace-Lorraine. Each committee includes repre- 
sentatives of at least four states of the empire. 

For the several branches of administration a considerable 
number of imperial offices have been gradually created. 
All of them, however, cither are under the immediate 
authority of the chancellor of the empire, or are separately 
managed under his responsibility. The most important are 
tho chancery office, the foreign office, and the general post 
and lelograph office. But the heads of these do not form a 
cabinet. 

By the electoral law of 31st May 1869 every German 
of twenty -0110 years of ago is entitled to be an eloctor, 
and every one who has completed his twenty-fifth yoar, 


and has resided for a year in one of the federal states, 
is eligible for election. The deputies are unsalaried, but 
during the session they have the right of travelling free 
by rail. The following table shows the political composi- 
tion of the reichstag after the four elections from 1871 to 
1878 — 


Puities. 

1S71 

1S74. 

1S77 

1S7S. 

Conservatives 

50 

21 

40 

61 

Deutsche Beichs-partei (Libei al- ) 
Conservatives) ) 

38 

31 

38 

51 

National Liberals . 

116 

150 

126 

111 

Foitschntts-partei (Progiessists) 

44 

49 

33 

25 

Social Demociats 

2 

9 

12 

9 

Centrum (Clerical) , 

57 

94 

96 

99 

Poles . 

13 

13 

14 

14 

Other parties 

62 

30 

38 

27 

Total 

382 

397 

397 

397 


All the German states are constitutional, except Alsace- 
Lorraine and the two grand-duchies of Mecklenburg. The 
six larger states have adopted the two-chamber system, but 
in the composition of the houses great differences are 
found The following table gives analyses of the member- 
ship for the sessions of 1878. As regards the lower house, 
60,000 inhabitants elect one deputy in Prussia, 33,000 in 
Bavaria, 35,000 m Saxony, 20,000 m Wurtemberg, 24,000 
in Baden, 18,000 in Hesse. 



Prussia 

s 

1 

m 

Saxony 

1 

% 

Baden 

Hesse 

Members of Upper Houses . 







Royal princes of age, heads of the ) 
mediatized princely houses, &o . ) 

64 

53 

7 

36 

10 

09 


2 

Higher clergy, Catholic and Protestant 
Delegates oi tho nobility and noli ) 
landowera ) 

4 

4 

3 


2 

100 


22 


8 

a 

Representatives of university chapters 

11 


3 


2 

i 

Burgomasters of largo towns 

38 


8 




Members nominated by tlie king ) 
or prince for life ) 

85 

15 

5 

9 

7 

n 

Total for Upper Houses . . . . 

302 

72 

48 

45 

29 

38 

Members of Lower Houses. 

<134 

150 





General representation 


13 



Delegates of nobility and landowners 



35 


6 

Representatives of large towns 



7 

22 

10 

Representatives of rural districts 



45 

03 

41 

34 

Higher clergy 




9 



Universities 




1 



Total for Lower Houses 

434 

150 

80 

93 

03 

50 


The lesser states also have chambers of representatives 
numbering from 12 members (in Itonss) to 46 members (in 
Brunswick), and in most statos the different classes, as well 
as tho cities and tho rural districts, are separately repre- 
sented. Tho free towns liavo legislative assemblies, 
numbering from 120 to 200 members. In the so-called 
landtagen (diets) of Mecklenburg, which have but few privi- 
leges, 684 riltergittor (allodial estates) are represented and 
only 40 towns. 

Finance. 

Tho most important expenses which the budget of the 
German empire has annually to meet are those of the cen- 
tral administration, the army and navy, posts and telegraphs, 
the high court of justice, the foreign office, and sumo 
smaller items. For defraying these, all customs receipts 
and the not amount of certain excise duties are paid into 
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the imperial treasury (reichskasse). Of the excise duties 
those on beet-root sugar, salt, and tobacco are common to 
all the states ; but the imperial malt tax is not imposed 
in Bavaria, Wiirtemberg, Baden, or Alsace-Lorraine The 
thiee first-named states are likewise exempt from the im- 
perial excise on spirits. Additional receipts are derived 
from the duty ou bill stamps, from posts and telegraphs 
(excluding Bavaria and Wurtemberg), from the lailways in 
Alsace-Lorraine, &c. These receipts are, however, insuffi- 
cient to meet the expenses of the administration, and for 
that reason the separate states have to make contributions 
to the revenues of the empire, varying in proportion to 
their population. Bavaria, Baden, Wiirtemberg, and 
Alsace-Lorraine pay proportionally higher direct contn 
butions, because they impose taxes on their own account 
ou malt and spirits ; so also do Bremen and Hamburg, 
because they are situated outside the customs territory. 
For the last few years the average contributions have 
ranged from £3,000,000 to £4,000,000, but they are 
increasing with the diminution of the funds available 
from the French war indemnity. These contributions 
press heavily upon the minor states. 

The imperial budget is voted every year by the reichstag. 
The ordinary and extraordinary expenses for the financial 
year ending March 31, 1879, wore distributed as follows — 


ExjicndUiu c, 1878-79. 

Onlirnry Extraowllnary 

Imperial chancoiy .. £226,799 £116,516 

Roichstag 6,100 1,500 

Forcigu office 805,233 26,350 

Army 16,125,914 1,868,927 

Navy 1,205,526 1,729,008 

Invalid fund 1,602,658 

Mihlaiy pensions 829,072 

Civil pensions . 48,586 

Imperial judicature 40,309 1,750 

Imperial court of railway affairs 13,637 505,117 

Posts and tolegiaplis 664,967 

Imperial audit 22,526 500 

Interest of debt of the empire 339,075 

Mintage of imperial coins 1,135,000 

Expenditure in remission of war-taxes .. 409,766 

Total 20,775^438 6,049,402 


Revenue, 1878-79. 

, Customs, net.. £5,3 

. Excise, net 6,0 

! Beet-ioot sugar.... £2,368,336 

Salt ... 1,699,009 

Tobacco 47,075 

Mait ts ., ”!!!!!!!.!!!.’! 

Couti'ilmtions by territories outside the Zollveroin... 5 

. Stamps 3 

Posts and telegraphs (gross revenue £6, 443,000), net 7 
. Rmhvaysin AIsaco-Loi'raino(gross£l,908,600),net.., £ 

, imperial printing-office, not 

. imperial bank (snoro of profits) 1 

. Vauous ro venues 3 

. Invalid fund 1,0 

. Interest of imperial funds 3 


Total direct revenue 16,640,810 


Extraordinary supply (loans, various funds) 5.826 763 

Contributions of states to revenue 4,357,276 


Total revenue to cover expenditure.,. 26,824,840 
The direct contributions of tho principal states of the 
empire to the revonue for 1878-79 wero as follows:— 

Prussia £2,074,730 | Saxony £228,786 

Bavaria 984,137 Alsaco-Lon aino 103,020 

Wurtemberg 340,880 Hesse 71,125 

Baden 241,828 | Mecklenburg 40,602 

Customs Revenue , — Tho revenue from the customs duties 
has increased but little since 1872. In that year it was 
£5,534,000, and in 1873, £0,131,000; but in 1877-78 it 


was only £5,768,000. No export duties have been raised 
in Germany for many years. Ou tlie other hand, all 
imported goods were taxed till 1865, with very few excep- 
tions. Since then free trade has been more in favour, and 
a considerable reduction has taken place in the number 
of taxed articles. There are still, however, according to 
the official lists, about 148 articles on which custom duties 
are levied under 43 divisions. Raw materials are duty 
free. Fom-fifths of the receipts (£4,323,000) are derived 
from articles of consumption, coffee being the principal 
item, after which come tobacco, wine, spirits, &c. The sub- 
joined table shows the customs receipts, in round numbers, 
from the following items iu 1878 • — 


Coffee £1,838,000 Herrings £108,000 

Tobacco . . .. 821,000 Poik . .. . 103,000 

Wine and spui ts . 517,000 Sugai and molasses... 103,000 

Salt .... 259,000 Rice 83,000 

Emit 258,000 Miscellaneous . . 235,000 


The preceding table shows great differences when com- 
pared with the corresponding list for Britain. The con- 
sumption of coffee is considerably larger, — Germany having 
imported 2,128,000 cwts. in 1876, Great Britain only 
1,361,000. The duty is at the same time much higher 
than iu England, where the revenue from coffee was only 
£200,000. On the other hand, tea yields only £36,000 
duty in Germany, but in England £3,700,000; wine and 
spirits iu Germany £517,000, in England £7,500,000; 
tobacco, in Germany £821,000, in England £7,800,000. 

Tho German customs tariff serves as a protective duty for 
several industrial products, although m general a free-trade 
policy has prevailed in Germany during the last ten years, 
In 1873 the duties on iron were abolished; still its im- 
portation, owing to the stagnation of trade, has not increased. 
The following is a statement of the produce of the duties 
on specific manufactured articles in 1878 . — 


Tex lilo fab vies £604,000 Furniture, &e £23,000 

Glass mul earthenwares 50,000 Copper-wares 16,000 

Oil 147,000 Iron-wares 10,000 

Leo.tlioi.uKlleatlicr-w ares 62,000 Paper 12,500 


In 1879, however, Gormauy has suddenly returned to 
an oxlromo protective system. The present import duties 
are much increased, and duties are imposed on many 
articles hitherto duty free. The Government hopes to 
make a gross revenue of about £8,000,000 by the new 
customs. 

Excise , — The excise duties on articles of consumption have 
for the most part been considerably increased since 1872, 
especially tho duty on sugar. The tax on tobacco is, how- 
ever, still trifling (in 1877, £47,000). Bavaria, Wurtem- 
berg, and Baden aro exempt from the duties both on spirits 
and on malt, Alsace-Lorraine from that on spirits 


Jleecfyis from Exam Duties. 



Beetroot 

Sugar. 

Spli its 

alt. 

Matt 

1872 

1874 

1877-78 

£ 

1.726.000 

2 578,000 

3.274.000 

£ 

1.031.000 

1.002.000 
2.632,000 

£ 

1.614.000 

1.704.000 

1.786.000 

a 

601,000 

766.000 

922.000 


Funds of the Empire . — Tho extraordinary funds, from which veiv 
large sums appear annually m the budget, were cieated after the 
French war. Part of tho indemnity was invested for fixed purposes. 
The largest of these investments served for paying tho pensions of 
tho invalided, ami amounted originally to £28,000,000. Every 
year not only the interest, but also part of the capital of this fund 
is expended in paying these pensions. Another fund, of about 
£5,200,000, serves for the construction and armament of fortresses; 
a third for building now houses of parliament ; a fourth for the con- 
struction of railways in Alsace-Lorraine. Further, the empire has 
put nsido £6,000,000 as a Reichs-Kriegs-Schatz, or imperial war 
reserve fund, which is not laid out at interest, but exists in coined 
gold and bullion at Spandau. The railways in Alsace-Lorraine are 
also tho property of the empire, — France lmvin^paid an allowance 
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to the Eastern hallway Company of £13,000,000 fox the railways 
brought under the control of Germany The following table shows 
the state of the imperial funds at 1st March 1878 — 

Invalid fund .. .. ..£27,870,700 

Fund for armament of fortresses .. 6,515,800 

War reseive fund . ... 6 !°00,000 

Parliament House building fund . 1,455,400 

Imperial Debts —The loans contracted by the North German 
Confederation for the war with France have long since been paid 
off. The extraordinary expendituie of the empire was for several 
years paid out of the French indemnity, but that resource is now 
exhausted. Accoidingly, for defraying the expenses of the army and 
navy, the extension of the subterranean telegraphs, &c , two new 
loans had to he laised in 1877 and 1878, amounting to £8,760,800. 
There exists, besides, an unfunded debt The law allows the 
imperial chancellor to effect an issue of bills of exchequer for shoit 
terms to the extent of £7,500,000, and these are destined partly for 
the expenses of administration, and partly for the completion of the 
monetaiy reform Since 1874 also a debt bearing no interest has been 
created m imperial treasury bills (Reichseassenscheine), which are 
to be substituted for the paper currency issued by the separate states 
At that date only four states— Lippe, Lubeck, Hamburg, andBremen 
—had no paper currency. Prussia bad m 1872 only £3,000,000 of 
paper cunency, or 2s, 6d. a bead, but m the minoi states the 
proportion was higher, — reaching m Saxe-Coburg-Gotha 10 ‘3s. a 
head, in Anhalt 14s., inMecklenburg-Strelitz24 7s., aiidm Schaum- 
burg-Lippe the vary high figure of 84 8s Thus inconvenience was 
remedied by an imperial law, ordenng the states to call m their 
paper currency, and replacing it by the issue of imperial treasury 
bills, amounting to £6,000,000. For many of the smaller states 
this sudden withdrawal of their paper currency was too severe an 
ordeal. Accordingly, to these a further sum was advanced for a 
term of yeais m treasury bills , £8,338,000 was thus m circulation 
on the 30th September 1878 

Reform of the Currency —The German empire adopted a gold 
currency by the law of the 4th December 1871. Subsequently the 
old local coinages (Landesmunaon) began to be called m and replaced 
by new gold and silvei coins The old gold coins, amounting to 
£4,550,000, had been called in as early as 1873; and the old silver 
coins have also been successively put out of cn dilation, so that none 
actually now remain as legal tenders hut the thaler (3s ) Silver 
currency to the amount of £52,000,000 had been withdrawn up to 
the 30th September 1878, and copper coins to £157,600. To replace 
these there were corned up till the 30th September 1878— gold pieces, 
£81,900,000, silver coins, £21,330,000; nickel and copper, 
£2,237,800 The currency rcEorin was at first facilitated by the 
Frenoh indemnity, a great part of which was paid m gold. Bui 
later on that metal became scarcer ; the Loudon gold prices ran 
higher and higher, while silver declined. Tho average rate per 
ounce of standard silver in 1866-70 was 60<jd., in January 1875 only 
f>7£d , in July 1876 as low as 49d. It rose m January 1877 to 57-Ad. , 
but again declined, and in September 1878 it was 50 |d. "While, 
therefore, the proportion of like woights of fine gold and fine silver 
in 1866-70 averaged 1 to 15 55, it was 1 to 17 79 in 1876, and 1 to 
17-18 in 1877, and the difference again increased in 1878. 

Banking . — A new banking law was promulgated ior the whole 
empire on' the 14th March 1875. Before that date there existed 32 
banks with the privilege of issuing notes, and on the 31st December 
1872 £67,100,000 m all was in cn dilation, £25,100,000 of that 
sum being uncovered. The banking law was designed to lodueo 
this circulation of notes; £19,250,000 was fixed as an aggregate 
maximum of uncovered no fces of the banks The private banks wero 
fit the same tune obliged to erect branch offices in Berlin or Frankfort 
for the payment of their notes. In consequence of this regulation 
13 banks resigned the privilege of issuing notes, so that at present 
there are m Germany but 19 note-iasui ug banks of wbieb 5 belong to 
South Germany (Frankfort included). The Imperial Bank (Roiens- 
bank) ranks far above the others in importance. It took the 
place of the Prussian Bank m 1876, and is under the superintendence 
and management of the empire, which shares m the profits. Its 
head office is in Berlin, and it is entitled to erect branch offices in 
any part of the empire. It has a capital of £6,000,000 m shares of 
£150 The following table exhibits the position of tho Gorman 
Reielisbank as compared with the other 18 banks at tbe 30tli Sep- 
tember 1878 : — 


Banks. 

Kotos in 
Circulation. 

Bullion 

Excess of 
Notes, 

Reichsbank 

18 private banks 

Total, 

£ 

38,551,350 

9,395,850 

& 

23,452,150 

7,209,450 

£ 

10,099,200 

2,186,400 

42,947,200 

30,261,600 

12,686,600 


Subjoined is a comparison with the great banks of England, France, 
and Austria at the same date; — 


Banks 

Notes m 
Ciiculafcion 

Bullion 

Excess of 
Note- 

Bank of England . 

Bank of France 

German Reichsbank . : 

Austrian National Bank 1 

£ 

26.592.000 

91.250.000 

33.551.000 

29.698.000 

£ 

23.846.000 

86.114.000 

23.452.000 

13.836.000 

£ 

2.742.000 

5.126.000 

10.099.000 

15.862.000 


Finances of the separate States. — The budgets of the diffeient 
German states are so variously airanged that it is difficult to group 
them on uniform principles We extiact the following particulars 
from the scheme published by Prof H Wagnei m the Almanack 
de Gotha for 1874 The expenses and leeeipts of the empire and 
those of the separate states aie m the two tables taken together. 
The first table contains tbe net expenses for 1872-73, the charges 
of collection being deducted • — 

Net Expenditure of German States , including the Empin 

1. Civil list and annuities to tbe princely families £1,750, 000 

2. Diets 112 500 

3. Civil service • 20,200,000 

4. Intel est and management of the public, debts . .19,000,000 

5. Army and navy 17,360,000 


Total 48,422,500 

Professor "Wagner’s second table gives the principal items of 
levenue — 


Revenue 

Gross 

Roi enuo 

Not 

Res enuo. 

I Revenue from public pi operty and establish- 

£ 

£ 

meats managed by state 



1 Cronn land and state foiests 


5,300,000 

2. Inteiest on consolidated funds, piohtb of issue, 

} 

3,075,000 

3. State lottciies 


.175,000 

4 Pi educe of public mines and salt n oi ka 



5 Vauous state establishments , 



6. Post-office, telegiapli soivico, state i oil ways, 

1 . 


canals 

1 


II. Tears. 



1 Dueot taxes 

11,17/5,000 

10,680,000 

2. Excise — 



Spiuts and malt 

1,8011,000 


Beetroot 

2,170,000 


Salt 

1,60/5,000 

V 8,800,000 

Tobacco 

{)(i,0()0 

| 

Other articles of consumption 

1,100,000 

/ 

3 Customs....... .. . ......... 

0,07/5,000 

5.500,000 

4. Stamps of all kinds, and fees 

5,700,000 

5,385,000 

5, Tolls, tonnages, &c.. i 


450,000 

Total 


47,0/18,000 


In tho absence of trustworthy statistics the local taxes have not 
been taken into consulemtion m the above, table. These, lion ever, 
arc very considerable in many cities m Goinmny, in consequence 
of recent expenditure on schoolhouses, sewage-works, &<*. 

A comparison of tho foregoing tables with tho corresponding sta- 
tistics loi the United Kingdom (1874) gives tho following result. 
Tin payinents on account of the national debt in Great Butain 
formed 42 ‘2 Tier cent, of the total expenditure after deducting tho 
charges of collection , in Germany only 18 14 per cent. The army 
and navy in England absorb 39-3 per cent, of tho expenditure (or 
68*0 per coni after deducting the charges of debt), in Geimnny 3fi*6 
per cent (or 43*7). Tlio expenses of the national debt in England 
am about 17s. a head, in Germany about 5s. The expenses of the 
army and navy in England are about 36s. a head, in Germany 9s. 
Tho public property in domains and forests is greater in Geimnny 
than in anyotlior state of Europo, the area of tho state forests being 
no loss than 17,600 square miles. Many of the smaller states defray 
more than one-lmlf of thoir expenditure by the revenue from domains 
and forests. From this source Germany is able, to meet nearly one- 
fifth of her expenditure (17 ‘3 per cent.), whereas in England only 
0-6 percent, is thus obtained. On tin 1 other hand, tho expenses in- 
curred by Germany for tho civil lists and for annuities to the princely 
families aro very considerable. Germany pays 3‘0 per cent, of the 
national income to her princes, Great Britain only 1’04 per cent. 
In the minor states tho princely households absorb 10 to 12 per cent 
of tho expenditure. The proceeds of establishments managed 
by the state cover 17 ’5 per cent, of tbe, whole expenditure in 
Geraiany, but only 2-5 in England. Tho proportion of direct 
to indirect taxes is in England as 17 to 83, m Germany as 31 to 
69. But on tho whole the English are taxed twice as heavily as 
the Germans. The gross revenue in England was, in 1874, 42s. a 
head, in Germany 16 '2s.; of these sums 18 *2s. came, in England, 
from customs duties, and 13 "3s. from excise on spirits ana malt 
(apart from the customs duties), while in Germany the corresponding 
figures were only 8s. and 2’4s. 

A considerable part of tbe public debt of the separate states was 
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paid off by them after the wai. In 1873 the total amount of all 
debts of the German states was only about £171,000,000 In tins 
sum was included £9,500,000 of cuneney. The gieatei part of this 
liability lias been incurred for productive purposes, particularly for 
the constiuctiou of lailways The lailvay debts (which aie not 
directly charged on the population) werom 1873 about £96,500,000. 
Since then some states have gone on reducing then debts still 
fuitlier, Piussia, foi example, has done so by moie than 
£11,000,000 Others again, such as Bavana, Saxony, Wuitemberg, 
and Baden have contiaoted new loans loi constiuctmg railways, or, 
as Saxony, foi puieliasmg them The entne debt of all the Gei- 
inan states, including the impenaldeht, at 31st December 1877, may 
he estimated at £220,000,000, of which sum, liowevci, moie than 
£140,000,000 consists of railway debt The average sum per head 
will accordingly be £5, whereas m Gieat Britain it is £23 to £24. 
"When the railway debts are deducted the proportion is less than £2 
a head m Germany. 


Army and Navy. 

By the constitution of 16th April 1871 every German 
is liable to service (wehrpflichtig), and no substitution is 
allowed (art. 57). Every German capable of bearing 
arms (wehrfahig) has to servo in the standing army for 
seven years — as a rule from the end of the twentieth till 
the commencement of the twenty-eighth year of his age. 
Three of these seven years lie must spend inactive service, 
and the remainder m the reserve • after quitting the latlor 
he forms part of the landwehr for five years more — the full 
time of military service thus being twelve years. The 
strength of the army on a poaco footing (friedonsfuss) was 
fixed in the army bill of i 87 d at 401,659 (or say 1 per 
cent, of the population at tlio census of 1871) for a term of 
seven years ending the 31st December 1881. The number 
of recruits levied annually is 145,000 men. All young men 
who reach a certain fixed standard of higher school training, 
however, are obliged to serve only for one year in the active 
army, and these are not included in the effective strongtk of 
the army on a poaco footing Collaterally with the army 
there has existed since 1875 the landsturm, to which all men 
liable to service and capable of bearing arms, between the 
ages of seventeen and forty-two, belong, if they are neither 
in tho lino, the reserve, the landwehr, nor the marine. The 
landstunn is only called to arms in the ovont of a hostile 
invasion of tho imperial territory being threatened or 
effected. 

By the articles of tho constitution the whole of tho land 
forcos of tho ompiro form a unitod army in war and poaco 
under tho orders of tho omporor. Tho sovereigns of tho 
chief states are entitled to nominate tho lower grades of 
officers, and tho king of Bavaria has reserved to himself tho 
special privilege of superintending thegonoral administration 
of tho two Bavarian corps cl’armdc ; but all appointments aro 
made subject to tho omporor’s approval. Tho G4lh article 
of tho constitution enacts that all German troops aro bound 
to obey unconditionally the orders of the emperor, and 
to take tho oath of allegiance accordingly. Tho emperor 
is empowered to erect fortresses in any part of the 
empire. 

Qnjcmkaiion of the Arm'll . — Tho iinporiul army consists of 18 
army corps, viz., tho Prussian gardo-du-eorps, 13 Prussian corps 
(including tho troops of tho minor states m military convention with 
Prussia— Nos. 1 to 11 being Prussian, while Nos. 14 and 15 aro 
tho Baden and Alsace-Lorraine corps respectively), the Saxon corps 
(No. 12), tho Wurtomborg corps (No. 18), and tho 2 Bavarian corps. 
One army “inspection’* comprises from 3 to 4 corps. Generally 
1 army corps consists of 2 divisions, each of which includes 1 horse 
and 2 foot brigades. As a rulo tho infantry brigade consists of 2 
infantry regiments aiul 2 landwehr regiments, tho cavalry brigade 
of from 2 to 3 cavalry regiments. An infantry regiment consists of 
3 battalions of 4 companies each ; a cavalry regiment has 6 squad- 
rons. Thoro are many exceptions, however, to tlieso rules, e.y,, the 
gardo-du-oorps and the Saxon corps d’armco consist each of 1 
cavalry and 2 infantry divisions, 11} o 11th contains 3 divisions, &c. 
Some divisions also aro stronger than othcis Altogether tho Gor- 
man army numbers 40 divisions, of which 6 aro infantry, 8 cavalry, 
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and 31 both combined There are m all 74 mfantiy and 38 cavalry 
brigades, and 148 infantry and 93 cavaliy regiments 

Besides the troops above named, each army corps geneially 
includes (rt) 1 jagei or light battalion (the Bavarian army has, how- 
ever, 10 of them), (b) 1 field artillery brigade ; (c) 1 foot artillery 
legiment , {cl) 1 engineer battalion , (e) 1 train battalion. The gardc- 
du-coips lias, m addition, two lailway battalions, 1 instruction m- 
fantiy battalion (Lelirbataillon), &c. The several field aitilleiy 
brigades are not mnfoimly constituted, but in 12 of the 18 army 
corps the hngade consists of 2 aitillery regiments One of these 
with 8 batteries is attached to the division, while the othei remains 
undei tho ordeis of the corps connnandei. Tins latter consists of 
2 sections (Abtlieihmgen) of 3 battenes each, and a mounted division 
of 3 batteries Each battery lias as a rule 4 guns A foot artillery 
legiment has 2 battalions of 4 companies each. There are m all 
36 field artillery regiments with 301 batteries and 1206 guns, ami 
13 foot aitilleiy regiments. In war time several corps aie combined 
as “ ai lines,” tlio entne mihtaiy force consisting then of the field 
or battle aimy, the reserve or supplementary troops (Ersatztruppen), 
and the garrison troops (Besatzungstruppen). 

The following tables exhibit the stiengtli of the German army on 
a peace footing and on a war footing respectively. 

There aie other 25,975 men who aro not included in the latter 
sum-total but whose cost is defrayed by army grants. They include 
4G5? jiliy sioians, 838 veterinary surgeons, 1600 paymasters, &c. Nor 
does the table take account of the troops of the field reserve and of 
tho landstunn, regarding tho organization of winch no details have 
been published ; the fortnei, which is drawn from the landwehr, is 
estimated at 250,000nieu. It is calculated that Germany may put 
in arms at any given time two millions and a half of aimed men 
without having recourse to the last reserves The maximum strength 
of the army m the war with France was 1,350,787 mon and 263,753 
horses 

tilmirjth of the Imperial Army. 


Peace-Footing 

Officers 

Rank amt 
Hie. 

Horses. 

1 .Staff ...! 

-. Infuntiy, 703 battalions— 

Infantiy, J4H leglnionts or 444 battalions . 
Jagui (light infauti}), 90 battalions . 

Depots of Inmlwclu, 2!)!) battalions 

.1 Cavalry, 98 logunculs, 465 squadions . .. 

4 Aitilleiy— 

Field nrtilloi j , 301 batteries 

Fort aitilleiy, 21) battalions 

5 Engine?] s, 20 battalions . 

(I. Ti am, IK battalions 

7 Special lioops 

Total 

1,087 

8,740 

034 

318 

2,357 

1,029 

083 

304 

200 

811 

255,079 

14.454 

4,033 

04,700 

DO, 733 
15,107 
10,321 
4,0 ON 
058 

02,601 

11,846 

2,467 

17,183 

401,059 

70,803 


1 

Will -Fool mg. 

Officers. 

Rank ami 
Me. 

Horses 

a Field Army, 

Staff 

803 

10,190 

672 

2,144 

2,280 

655 

484 

210 

5,170 

466,620 

20,070 

59,814 

78,120 

20,017 

88,451 

2,850 

6,070 

17.008 
1,040 

65.008 
79,432 

9,047 

40,017 

10,864 

Tntuntiy, 413 battalions 

Cavalry, 372 sqnadimis 

Aitillory, 300 battoilcs, 1800 gnus 

Knglneeis, 54 companies, 

Train, 205 columns 

Administration department 

Total field army.... 

6. Resem, 

Staff 

17,810 

087,504 

233,502 

375 

2,812 

104 

435 

340 

00 

210 

I, 830 
179,521 

8,008 

23,991 

13,201 

4,050 

II, 522 

322 

1,030 

20 

10,710 

0,607 

20 

3,903 

Infantry, 148 battalions 

JUger, 2(1 companies 

Cavalry, 93 squadrons 

Aitillery, 71 batteries, 420 guns 

Engineers, 20 companies 

Train, 37 companies. 

Total reserve 

e. OavrUon Troops. 

Administration 

Infantry, 293 latidwelii battalions 

JUger, 20 landwcln companies 

Cavaliy, 144 sqimilions 

Artillery, 54 batlei ies, 32 4 guns 

Engineers, 48 companies 

Total gariison troops 

(h'niul total 

4,428 

243,005 

80,530 

850 

(1,424 

101 

H2R 

1,370 

531 

10,000 

250,244 

0,000 

22.708 

54,862 

8,588 

1,850 

2,044 

26 

25,880 

8,114 

10,107 

353,102 

87,414 

31,818 

1,288,791 

801,686 


Fortresses . — (Since the Branco-German war the fortress 
system has boon entirely remodelled, A number of old and 
useless fortresses have boon dismantled ; several new ones 
liavo been erected along the sea-coast; and most of those 
flanking the land frontiers have been, enlarged* The 
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empire is divided into nine fortress districts, each includ- 
ing a certain number of fortified places The Baltic coast 
fortresses are Mem el, Pillau, Dantzic (first-class fortress), 
Colberg, Swinemunde, Stralsund, Travemunde, Kiel, 
Friednchsotfc, Sonderburg-Duppel. On the North Sea 
are Wilhelm shaven and the fortresses by which the mouths 
of the Elbe, Weser, and Ems are guarded. The eastern 
frontier is protected by the fhst-class fortresses of Konigs- 
berg, Dantzic, Thom, and Posen , and by the secondary 
ones of Manenburg and Dirschau on the Vistula, and of 
Glogau on the Oder, which are especially intended for the 
protection of the railways. Eor the southern frontier there 
exist only the fortresses of Neisse, Glatz, and Konigstem 
on the Elbe. The old inland fortresses have been abol- 
ished, except the first-class ones of Kustrin, Magdebuig, 
Spandau, and (for railway protection) Torgau on the Elbe. 
Uim and Ingolstadt on the Danube, both first-class 
fortresses, are also maintained. On the western frontier 
Strasbiug anrl Metz have been fortified by a wide range of 
outer fortifications, aud there is besides an outer line of 
smaller fortified places, consisting of New Breisach, Bitsch, 
Saarlouis, and Thionville. A second line runs along the 
Rhine, where there are large fortresses serving as encamp- 
ments at Rastadt, Mainz, Coblentz, and Cologne, and smaller 
ones for the protection of the Rhine bndges at Germers- 
heim, Ehrenbreitstein opposite Coblentz, Dusseldorf, and 
Wesel, The empire thus possesses 16 fortified places of 
the first class serving as camps, and 27 other fortresses. 

Navy, — The German navy is but of recent origin. In 
1848 the Geiman people urged the construction of a fleet. 
Money was collected, and a few men-of-war were fitted out ; 
but these were subsequently sold, the German bundestag 
(federal council) not bemg in sympathy with the aspirations 
of the nation. Prussia, however, began laying the founda- 
tions of a small navy, To meet the difficulty arising from 
the want of good harbours m the Baltic, a small extent of 
territory near Jahde Bay was bought from Oldenburg in 
1854, for the purpose of establishing a war-port there. Its 
construction is now practically completed, although at 
enormous expense, and it was opened for ships by the em- 
peror in dune 1869 under the name of Wilhelmshaven. 
In 1864 Prussia, by annexing Holstein, obtained possession 
of the excellent port of Kiel, which lias since been strongly 
fortified. From the time of the formation of the North 
German confederation the navy has belonged to the common 
federal interest. Since 1st October 1867 all its ships have 
carried the same flag, — black, white, rod, with the Prussian 
eagle and the iron cross. 

From 1848 to 1868 the increase of tho navy was slow. 
In 1851 it consisted of 51 ships with 188 guns (among 
which there were, however, 36 small gunboats of 2 guns 
each), and with 1180 hands m all, In 1868 it consisted of 
89 vessels of 563 guns, among which number there were 
2 ironclads, and 43 other steamers, Since then a definite 
plan for the development of the navy has boon set on foot, 
and great activity has been displayed in fitting out ships 
and in augmenting the personnel. 


The following table shows the increase that has occurred in the 
navy budget since 1888:— 



Ordinary. 

Extra- 

ordinary. 


Ordinary, 

Extra- 

ordinary 

18(58 

1869 

1870 

1871 

1872 

1873 

£ 

851.000 

885 000 

470.000 

539.000 

688.000 
888,000 

£ 

8 94.000 

897.000 

680.000 
600,000 

685.000 

730.000 

1874 

1875 
1870 
1877 
1878-79 

£ 

09 2.000 

902.000 

1.053.000 

1.088.000 
1,205,000 

£ 

1.970.000 

454.000 

288.000 

1.428.000 

1.729.000 


Tho jicrsonnel of the navy consisted in 1878 of 965 officeis and 
9265 men. There are 2 sailors divisions (Matrosendivisionen) of 
79 officers and 6029 seamen and boys, a ship-boys department 


(Abtheilung) of 400 hands, 2 dockyaid divisions (Werftdivisionen) 
with 148 officers and 1718 men, and 1 battalion of inaunes with 
1035 men The sailois and marines aie levied by conscription from 
among the seafaring population, which is on this account exempt 
fiom service in the aimy The total sea-gomg population of Gci- 
many is estimated at 80,000, 48,000 of whom seive m the mer- 
chant manne at home, aud about 6000 m foreign seivice. Gloat 
inducements to entei the navy aie held out to able seamen The 
following table gives the state of tlie navy m August 1878 . — 


Ships 

Numbei 

Guns 

Tonnage 

IIoi sc-Povvci 

Armorii-ciad ships— 


" 


3,300 to 8,000 


7 

85 

3,400 to 5,900 

Coi vettes , 

3 

1 20 

2,400 to 5,000 

3,000 to 5,G00 

Floating battei ics 

7 

U 

7S0 to 1,200 1 

700 to 1,200 

Non-aimoui clad ships — 



3,300 

3,000 

Floating hatteiy 

1 

23 

Decked coi vettes 

11 

100 

1,700 to 2,800 

1 500 to 4,800 

Coi vettes 

7 

62 

1,000 to 1,(500 

800 to 2 400 

Despatch vessels 

5 

6 

330 to 1,500 

350 to 3,000 

Gunboats 

12 

30 

GOO to 1,200 

600 to 1,100 

Toipedo slaps 

11 


24 to 900 

80 to 2,300 

Tiansport steamei 

1 


425 

320 

Sailing vessels 

4 

28 

2,800 


Total 

70 

399 

01,500 

110,000 


Religion. 

In tlie official census it has been, usual to ieturn the 
religious creed of the inhabitants, though a few states, such 
as Piussia and Hamburg, omitted this particular in 1875, 
Official estimates indeed have been made of the religious 
profession of the people m these states for 1875 also, but 
only the census of 1867 and that of 1S71 can be accurately 
compared. The number of persons styling themselves of 
no religion, or refusing to state their religion, is very small. 
The following table gives the lesults of tho tlueo last enu- 
merations . — 


Ci cods 

1807 

Census 

1871 

Census 

1875 

Pm tly 
estimated 

Protestants 

Pom an (Jalliohos 
Dissenter 8 

24,921,000 
14 561,000 

117.000 

499.000 

J 6,000 

25,581,623 

11,867,600 

82,156 

512,160 

176 

16,980 

26,718,823 

15,371,227 

100,608 

520,575 

J 10,127 

Jews 

Other creeds 

Religion not stated. 

Total.. . 

40,107,000 

41,058,722 

42,727,360 


Almost two-thirds of the population belong to the Evan- 
gelical Church, and rather more than a third to the Church 
of Rome. Tho dissenters aro very inferior in numbers, 
amounting to only about 100,000 souls, but the Jewish cle- 
ment, represented by half a million (Ij per cent.), is more 
considerable than in any other state of West, North, or 
South Europe. Tho following table gives tho proportion 
of Protestants, Catholics, and Jews in every 1000 inhabi- 
tants : — 



Hate to 1000 Inhabitant* j 

Protestants. 

Catholics. 

Jews, 

1867 

021 

363 

12*4 

1871 

623 

362 

12*5 

1875 

026 

360 

12*2 


The Protestants have increased in numbor by 0*4 per 
cent, of the population since 1867. This increase, however, 
must not be attributed to conversions, but rather to the 
greater increase of population in the Protestant provinces of 
Germany as compared with the Catholic ones; though at the 
same time the official returns of Prussia prove that conver- 
sion to the rival communion is much, more frequent with 
Catholics than with Protestants. Three states in Germany 
have a decidedly predominant Catholic population, viz., 
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Alsace-Lorraine, Bavaria, and Baden • and in four states the 
Protestant element prevails, hut with 23 to 33 per cent, 
of Catholics, viz., Prussia, Wurtemberg, Hesse, and Olden- 
burg In Saxony and eighteen minor states the Catholics 
number only from 1 to 3 '3 per cent, of the population. 
The following table gives the respective numbers of Pro- 
testants and Catholics according to the census of 1871 : — 


Stales. 

Piotcalnnls 

Roman 

Catholics 

Rate p 
of Popi 

Plot 

31 1000 

lation 

Cntli 

Alsace- Lori ame 

Bavaria . 

Baden 

Prussia . 

Wurtemberg . .. 

Hesse . . 

Oldenburg . ... 

Saxony and minor states 

Total 

270,699 

1,312,592 

491,008 

16,041,215 

1,248,860 

585,399 

240,962 

5,360,808 

1,235,097 

3,464,364 

942,560 

8,268,309 

553,542 

238,080 

71,027 

94,621 

175 

276 

336 

650 

687 

686 

766 

978 

797 

712 

645 

335 

304 

279 

226 

17 

25,581,623 

14,867,600 

623 | 362 


Prom the above figures little can bo inferred as to the 
geographical distribution of the two confessions. On this 
point it must bo borno in mind that the population of the 
larger towns, on account of the greater mobility of the 
population since the introduction of railways and the 
abolition of restiictions upon free settlement, has become 
more mixed, — Berlin, Leipsic, Hamburg, <fec., showing pro- 
portionally more Catholics, and Cologne, Frankfort, Munich, 
&c., more Protestants than formerly. Otherwise the geo- 
graphical limits of the confossions have been but little 
altered since the Thirty Years’ War. In the mixed terri- 
tories those placos which formerly belonged to Catholic 
priuces are Catholic still, and vice versa . Hence a religious 
map of South Germany looks like an historical map of 
the 17th century. The number of localities whore tlio 
two confossions exist side by side is small. Generally 
speaking, South Q ormcuiy is predominantly Catholic. Somo 
districts along tho Danube (provinco of Bavaria, Upper 
Palatinate, Swabia), in southern Wurtemberg and Baden, 
and in Alsace-Lorraine are entirely so. These territories 
are bordered by a broad stretch of country on the north, 
where Protestantism lias maintained its hold since tho timo 
of tho Reformation, including Bairouth or oastorn Upper 
Franconia, Middle Franconia, tho northern half of Wurtem- 
borg and Baden, with I-Icsso and tho Palatinate. IToro the 
avorage proportion of Protestants to Catholics is two to one. 
The basin of the Main is again Catholic from Bamberg to 
Aschaffenburg (western Upper Franconia and Lower 
Franconia). In Prussia tho western and south-eastern 
provinces aro mostly Catholic, especially the TUiiue pro- 
vince, together with the government districts of Munster 
and Arnsberg. The territories of the forraor principality 
of Cloves and of tho countship of Mark (comprising very 
nearly the basin of the Ruhr), which wont to Branden- 
burg in 1609, must, howevor, bo excepted. North of 
Munster, Catholicism is still prevalent in the territory of 
the former bishopric of Osnabriick. In the oast, East 
Prussia (Ennland excopted) is purely Protestant. Catholi- 
cism was predominant a hundred years ago in all the frontier 
provinces acquired by Prussia in the days of Frederick 
the Great, but since then tlio German immigrants have 
widely propagated tho Protestant faith in these districts. 
A prevailingly Catholic population is still found in the 
district of Oppeln (89 per cent.) and the countship of 
Gluts, in the province of Posen (64: per cent.), in tho Polish- 
speaking “circles” of West Prussia, and in Ermland (East 
Prussia). In all the remaining territory tho Catholic creed 
is professed only in the Eichsfeld on the southern border 
of the province of Hanover, and around Hildeshoim. 


Protestant Church. — The adherents of Protestantism are 
divided by their confessions into Reformed and Lutheran. 
To unite these the “church union” has been introduced 
in several Protestant states, as for example in Prussia and 
Nassau in 1817, in the Palatinate m 1818, and in Baden in 
1822. Since 1817 the distinction has accordingly been 
ignored m Prussia, and Christians are there enumerated 
only as Evangelical or Catholic. The union, however, 
has not remained wholly unopposed, — a section of the more 
rigid Lutherans who separated themselves from the state 
church being now known as Old Lutherans. In 1866 
Prussia annexed Hanover and Schleswig-Holstein, where 
the Protestants were Lutherans, and Hesse, where tlio 
Reformed Church had the preponderance. The inhabitants 
of these countries opposed the introduction of the union, 
but could not prevent tbeir being subordinated to the 
Prussian oberkirchenrath (high church-council), the supreme 
couit of the state church. Subsequently the official returns 
have beeu thus classified 

1875 

(«) Members of the Evangelical State Chinch . , . 10, 036,990 
United . . ... .... 13,266,620 

Lutherans . 2,905,260 

Reformed .... , . 465,120 

(b) Separatist Lutherans (Old L.) 40,630 

(«) Separatist Reformed 36,080 

The separatists are thus not numbered among dissenters, 
A synodal constitution for the Evangelical Sbato Church 
was introduced in Prussia in 1875. Tho oberkiichenralli 
retains the right of supreme management. The occlesistical 
affairs of the separate provinces are directed by consistorial 
boards. Tho parishes (pfarreieti) are grouped into dioceses 
(sprengel), presided over by superintendents, who aro 
subordinate to the superintondeut-gonoral of the province. 
Prussia has sixteen snperintondents-general. Tho ecclesi- 
astical administration is similarly rcgulatoci in the other 
countrios of the Protestant creed. Rogardmg tho number 
of churches and chapels Germany has no exact statistics, 
but in 1867 it was estimated that there wore 12,959 
places of worship in Prussia, 

Roman Catholic Church . — There are six archbishoprics 
within tho Germau empire -Breslau (where tho archbishop 
has the title of prince-bishop), Gnosen-Posen, Cologne, Frei- 
burg (Baden), Munich-Freismg, and Bamborg. The eighteen 
bishoprics aro — Ermland (soo at Frauenburg, East Prussia), 
Kulm (see at Pelplin, West Prussia), Fulda, Hildesheim, 
Osnabriick, Paderborn, Munster, Limburg, Treves, Metz, 
Strasburg, Spiros, Wurzburg, Rat.isbon, Passau, Eichstitdt, 
Augsburg, Rottenburg (Wtirtemberg). An apostolic vicari- 
ate oxists in Dresden. In recent years numerous convents, 
especially in Prussia, have been suppressed. Tho order of 
tho Josuits is interdicted in Germany. 

Old Catholics, — After the infallibility of the pope had 
beeu proclaimed as a dogma by the Yatican couuciL in 1871 , 
several communities as well as individuals declared their 
secession from the Roman Church. They are called Old 
Catholics, and they have selected a bishop who has beeu 
acknowledged by most of the states. At the 1st of January 
1877 the denomination had 121 congregations with 56 
clergymen and 16,557 adult malo adherents, so that wo 
may fairly estimato the total number of Old Catholics at a 
little more than 50,000. 

The number of Greek Catholics was 2660 in 1871, 
Dissenters. — There is no uniformity in tho stato returns 
of the several denominations, and detailed statements are 
wanting for Wnrtomborg, Alsace-Lorraine, and eight of the 
lesser statos. In the sixteen remaining states there were in 
1875 21,000 Mennonites (particularly in East and West 
Prussia and tho Palatinate), 10,451 Baptists, 3000 Irving- 
j ites, 4000 Herrnhuter (Moravian brethren), and 1600 
| members of the Church of England, ’The Mennonites had 
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increased from 14,000 in 1871, Besides these there were 
about 6800 German Catholics, 3600 Freethinkers, and more 
than twenty-five sects represented by from 100 to 500 
members. 

Jews , — It is in the towns that the Jewish element is 
chiefly to be found. They belong principally to the mercan- 
tile class, and are to a very laige extent dealers m money. 
Within the last thirty years their wealth has grown to an 
extraordinary degree. They are increasingly numerous m 
Hamburg, Berlin, Frankfort, Breslau, Kotugsberg, and 
Fiirtk. Though still, in fact at least, if not also by law, 
excluded from, many public offices, especially from com- 
mands m the army, they nevertheless are very powerful in 
Germany, the press being for the most part in their hands. 
Some towns of the Marienwerder and Posen districts con- 
tain from 20 to 30 per cent, of Jews. By far the greater 
number are found among the Slavs in the east • in the west 
they appear chiefly m Hesse, Baden, and Alsace. 

Languages. 

The German-speaking nations in their various branches 
and dialects are found to extend in a compact mass 
along the shores of the Baltic and of the North Sea, from 
Memel in the east to a point between Gravelmes and 
Calais near the Straits of Dover. On this northern line 
the Germans come in contact wich the Danes who inhabit 
the northern parts of Schleswig within the limits of the 
German empire. A line from opposite Sondorburg in the 
isle of Alsen to Tondern in the west will nearly form the 
boundary between the two idioms. The German-French 
frontier traverses Belgumi from west to east, touching the 
towns of St Omer, Courtrai, and Maastricht. NearEupen, 
south of Aix-la-Ohapelle, it turns southward, and near Arlon 
south-east as far as the crest of the Vosges mountains, which 
it follows up to Belfort, traversing there the watershed of 
the Rhine and the Doubs. In the Swiss territory the 
line of demarcation passes through Biel, Freiburg, Saanen, 
Leuk, and Monte Rosa. In the south the Germans come 
into contact with Rluelo-Romans and Italians, the former 
inhabiting the valley of the Vorder-Iihoin and the Engadino, 
while the latter have settled on tho southern slopes of the 
Alps, and aro continually advancing up the valley of the 
Adige. Carinthia and Styria are inhabited by German 
people, except the valley of the Drave towards Klagenfurt 
Their ea, stern neighbours there are first tho Magyars, then tho 
northern Slavs and the Poles. The whole eastern frontier 
is very much broken, and cannot bo described in a few 
words. Besides detached German colonies in Hungary, tho 
western parts of that country aie held by Gormans. Tho 
river March is the frontier north of tho Danube from Pres- 
burg as far as Brtinn, to the north of which tho German 
regions begin near Olrniitz, — the interior of Bohemia and 
Moravia being occupied by Czechs and Moravians. In 
the Prussian provinces of Silesia and Posen the eastern 
parts are mixed territories, the German language progress- 
ing slowly among the Poles. In Bromberg and Thorn, 
in the valley of the Vistula, German is prevalent. In 
West Prussia some parts of the interior, and in East 
Prussia a small region along the Russian frontier, are 
occupied by Poles (Kassnbiaus in West Prussia, Masurians 
in East Prussia). The German tongue is also fast invad- 
ing the Lithuanian territory, and in a short time no 
people speaking that idiom will be found to the left of 
the river Memel, Tho total number of German-speaking 
people, within the boundaries wherein they constitute the 
compact mass of tho population, may be estimated, if the 
Dutch and the Flemings be included, at 56 millions. 

The geographical limits of the German language thus do 
not quite coincide with the German frontiers. The empire 


contains about 3-} millions of persons who do not make 
use of German in everyday life, not counting the 290,000 
resident foreigners The non-German languages have their 
representatives only in Prussia, Saxony, and Alsace-Lorraine. 
No census since 1861 has given the statistics of the dif- 
ferent languages spoken m the first mentioned country j and, 
in regard to Alsace-Lorraine also, the figures are based upon 
estimates only. The following table gives the results of 
semi-official estimates for 1875 : — 


Languages 

Poisons 

Pi opoition to 1000 
Poisons 

German 

39,100,000 

921 

Polish.. 

2,600,000 

) 

Wendic . . 

140,000 

[ 06 

Czech . 

50,000 


Lithuanian 

150,000 | 

4 

Danish 

150,000 

4 

French . , . . ■ 

250,000 

6 

Total— Natives 

42,440,000 


Foreigners . . 

290,000 



From tins it will be observed that the Poles form a considerable 

S ait of the population,— -about 60 1 per cent m the district of 
ppeln, 59 3 m Posen, 49 6 in Bromberg, 37 ’8 m Manemvcrder, 
27 3 in Dantzie, 21 9 m Guinbinncn, 17 ‘1 m Konij-sberg, and d*3 
m Breslau The Wends, who inhabit Lusatia, an* deci casing m 
numbei, — m the Saxon district there were 52,097 m 1871, and 
in 1875 only 50,737 The Lithuanians are likewise diminishing 
on the eastern border of East Prussia. Czechs are found only in 
Silesia on the con lines of Bohemia The Fieiioh aio lopieaented 
m Loriame and Uppei Alsace, nml on tho Belgian Jrontiei. 

Education. 

In point of intellectual culture Germany ranks high. 
Much is done by the Government for the promotion both 
of primary and of secondary education , tliore are no exact 
statistics, however, of tho educational establishments, or 
of the expenditure incurred in connexion with them. Tn 
regard to blio latter the sums which figure in the Government 
budgets aro not tho only contributions which must lie con- 
sidered j for in most of tho states tho several local com 
nmnities provide from their own resources for primary in- 
struction and for many of tho higher schools, while many 
of tho superior institutes lmvo funds of their own not 
included in the budget. Bchool instruction is obligatory 
on tho whole people, but in many districts there is still 
a scarcity of teachers and some want of efficient control. 
Tlic total number of primary schools is estimated nl 60,000, 
and that of pupils at 6,500,000, or 150 pupils io every 
1000 inhabitants. Homo provinces exhibit a larger pro 
portion; in Baxony, Thuringia, Brunswick, ‘Rhineland, and 
Westphalia Ihoreavo from 105 to 175 pupils to every 1000 
inhabitants. In Bavaria, Posen, East and West Prussia, 
Brandenburg, on tho other hand, there are only from 120 
to 130. A good critonon of tho school instruction is to ho 
found in the statistics of the annual levies of recruits. Tho 
following tablo shows tho number of recruits during tho 
yearn 1876-78 who were unable to road and write : - 



Number of levied Recruits 
able to wiite and mid. 

Number of levied Recruit* un- 
able to wilt a and lead. 


In Gorman 
Language. 

in other Lan- 
guage* tnilj . 

Number. 

Rule to 10,000 
UacrultH. 

1875 - 76 

1876 - 77 

1877 - 78 

130,17(5 

130,939 

384,189 

(5,368 

6,283 

6,292 

3,1511 

2,975 

2,470 

237 

212 

173 


It will be seen from the above that tho number of illiterate 
recruits has considerably decreased during the last three 
years. Tho figures given compare very favourably with 
those of other European countries, In 1872 the number 
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of illiterates was 4*6 per cent, in the army, and 2*3 in the 
navy, the corresponding numbers in France being 23 and 
14 per cent In England 23 per cent, of the marines 
could neither read nor write in 1865, 4 per cent, could only 
read, and 37 per cent, could write but imperfectly. In 
Austria only 28 per cent, of the recruits could write, and in 
Russia scarcely 10 per cent, had any school education. But 
the provinces of Germany differ much from one another in 
this respect Education is very inferior m the eastern Polish 
districts. During the three years from 1875-78 m the 
districts of Posen, Bromberg, and Oppeln there were in all 
10*7, 9 24, 8'02 per cent, of illiterates among the recruits, 
in the provinces of West and East Prussia 8*77, 8*66, 7*80. 
After these the rate takes a long leap to 3TS, 3 "17, 1‘94 
in Alsace-Lorraine and the Palatinate. In 1877-78 there 
was no considerable district in Germany which sent so many 
as 1 per cent of illiterates. The most satisfactory state of 
matters is to be found in Saxony, Thuringia, Baden, and 
Wurtemberg, and especially in the last two. Wiirtemberg 
had only one recruit among 6000 that was unable to read. 

The census in Prussia m 1871 proves primary school 
instruction to be much better among the Protestants than 
among the Catholics, as will be scon in the following 
table : — 


Illiterates of 10 Yeats 
and undm, 

Males 

Females 

Percentage of ooi respond j 
Ing Population. 

Males, 

Fem. 

Total. 

Protestants . 

390,117 

693,400 

4 9 

8-8 

6-7 

Catholics 

464,755 

685,535 

11-3 

16 4 

13 2 

Jews 

7,976 

15,648 

4-9 

9-4 

7 ’2 

Others 

995 

2,846 

8-7 

9-4 

5-2 

Total 

863,843 

1,396,434 

7*1 

11*1 

| 9*2 


Unremitting attention is being paid to the improvement 
of primary schools ( vollmchuleii ), although many of the 
eastern districts are still destitute of thoso in tho rural 
localities. Not long ago tlie position of teachers of primary 
schools was very unsatisfactory ; and the supply of masters 
was unequal to tho demand, In recent ycare much has been 
done iu all the states to effoct a reform on thisstato of matters. 
In 1870 there woro 170 seminaries in Germany for the 
training of schoolmasters. But this number is insufficient, 
for it may bo estimated that 5000 to 6000 now appointments 
are required annually, if one master is not to have charge of 
more than 60 children. Saxony has the greatest uumbor 
of institutions of this kind (10). Within the last fow 
years many municipalities have begun to found schools 
of a somewhat higher rank for tho lower classes of the 
town population, called middle schools. 

There are four different kinds of schools for tho highor 
branches of education. Tho gymnasia supply preparatory 
training for the universities, tho foremost place in the course 
of instruction being assigned to the classical languages; 
but French, English, and mathematics are also taught, 
and some attention is givon to natural science, history, and 
geography. Their constitution dates back to very remote 
times, and but fow and slight alterations have been made 
in tlioir schemes of study since the beginning of the present 
century. Officials, judgos, clergymen, teachers, and physi- 
cians for tho most part roceivo their early education at the 
gymnasia. In 1878 tlioro wero 360 gymnasia m Germany, 
or 1 for every GOO square milos and every 117,000 in 
habitants. Central Germany has tho largest proportion, 
1 for every 75,000 inhabitants. To these must be added 
the progymnasia, about 90 in number. The same studies 
are prosecuted in these, but the highest classes of a gym- 
nasium are wanting, Of more recent growth is the system 
of rmhclmlm , where Latin is the only ancient language 


taught, the other branches being modern languages, espe- 
cially French and English, mathematics and natural philo- 
sophy, geography, and modern history. These schools 
have long enjoyed great popularity They are classified 
as of the first and of the second order. In tho former a 
pupil remains generally for nine or ten years, as in the 
gymnasia ; and those who pass the highest examination are 
allowed to enter the universities, but only to study the 
modern languages, mathematics, and natural sciences. In 
1878 there were 129 realschulen of the first order, mainly 
in Saxony, Rhineland, Berlin, and Hanover. The real- 
schulen of the second order prepare pupils for those pro- 
fessions which do not require a university course. On the 
average a pupil leaves school in the seventeenth year of 
his age Besides these institutions, which are increasing 
every year, there is a considerable number of technical 
schools (gewerbeschulen). Their purpose is purely in- 
dustrial; drawing, mechanics, mathematics, physics, and 
chemistry aie among the subjects of instruction, languages 
being excluded. There are, moreover, schools of commerce, 
navigation, and agricultiuo m different towns. The 
military law relating to the one year’s volunteers has had 
an important influence on the attendance at all these institu- 
tions. In 1879 there wore 878 schools with the privilege 
of furnishing pass certificates to such volunteers; of these 
360 wero gymnasia, 129 were realschulen, and about 40 
were private schools. Exact and uniform statistics of the 
higher schools do not as yet exist. ’ Many of tho last-men- 
tioned institutions are maintained partly or entirely at the 
expense of tho municipalities, and by far tho greater number 
are denominational, Protestant ones prevailing. Tho follow- 
ing table shows the number of Prussian schools in 1875 
maintained severally by the Government, by tho munici- 
palities, and by other funds ; — 


Denomination. 

Number of Middle Schools in Piussla maintained hy j 

Govui nment. 

Municipalities. 

Pilvato Funds. 

Protestant .... 

100 

199 

16 

Mixed 

18 

38 


Catholic, , 

43 

31 

2 

Jewish 



2 

Total ... . 

161 

268 

20 


Universities and llii/her Technical Schools , — Germany 
owos its largo number of universities, and its widely diffused 
higher education to its former subdivision into many separ- 
ate states. Only a few of the universities date their existence 
from the prosont century ; the majority of them are very 
much older. Each of the larger provinces, except Posen, 
has at least one university, the entire number at present 
being 21. All have four faculties oxcopt Minister, which 
has no faculties of law and modicum. As regards theo- 
logy, Bonn, Breslau, and Tubingen have both a Protestant 
and a Catholic faculty; Freiburg, Munich, Minister, and 
Wurzburg are exclusively Catholic ; and all the rest are 
Protestant. The following table gives tho names of tho 21 
universities, tho dates of tlioir respective foundations, the 
number of their professors and other teachers, and of the 
students attending tlioir lectures during the Bummer session 
1878, arranged according to tho numbers in attendance : — 1 

1 The teaching staff was classified as follows : ordinary professors 
957, extraordinary professors 403, honorary professors 41, private 
teachers (privat-dooenteu) 438, language and exercise masters 89. The 
following table gives the number of the students iu the different 
faculties for 1878 : — 

1. Students of Protestant theology „ 1,788 

2. „ Roman Catholic theology C89 

5, „ law, politics, and forestry 8,168 

4. „ medicine, surgoiy, and pharmacy ......... 8,727 

6. „ philosophy, philology, history, geography, mathematics, 

and natural science 7,287 

6. Unmatvlculated students (chiefly at Berlin) 2,28S 
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Universities. 

Dates of 
Found a- 

Numbei of 
Piofessors 
and Teachers 

Number of 
Students 

1. Beiliu, Prussia . . 

1810 

215 

4,331 

2 Leipsic, Saxony. . . . 

1409 

160 

2,948 

3. Munich, Bavaua . . 

1826 

136 

1,396 

4 Bieslau, Prussia (1702) 

1811 

106 

1,250 

5. Tubingen, Wurtemberg 

1477 

88 

1,144 

6. Bonn, Piussia 

1818 

100 

1,075 

7 Gottingen, Piussia 

1737 

120 

1,009 

8. Wurzbnig, Bavaua . . 

1402 

66 

960 

9. Halle, Piussia . . 

1697 

107 

944 

10. Heidelberg, Baden 

1386 

110 

808 

11. Strasburg, Alsaee-Loirame 

1872 

90 

736 

12. Konigsberg, Prussia , 

1544 

89 

671 

13, Jena, Tlnmngian states 

1558 

78 

570 

14, Greifswald, Prussia . 

1456 

61 

534 

15 Marburg, Prussia , 

1527 

71 

458 

16 Pieibuig, Baden . 

1457 

57 

454 

17 Erlangen, Bavaua . . 

18 Giessen, Hesse 

1 1743 

64 

415 

1607 

55 

347 

19. Munster, Piussia . . . 

1780 

30 

332 

20 Kiel, Prussia 

1665 

69 

264 

21. liostock, Mecklenburg . . 

1419 

41 

157 

Total. 


1,913 

20,826 


A number of technical high schools rank along with the 
universities ; they all took their rise in the course of the 
present century, and usually bear the name of Polytechni- 
cum. To the number of these beloug the academies of 
industry (founded 1821) and of architecture (1798) hi 
Berlin, and the polytechnica at Hanover, Brunswick, Aix- 
Ia-Chapelle, Darmstadt, Carlsrulie, Stuttgart, Munich, and 
Dresden. 

Among the remaining higher technical schools may be 
mentioned the mining academies of Fieiberg m Saxony, 
of Berlin, and of Claus thal in the Ham, and the academies 
of forestry at hfeustadt-Eberswalde, Munden on the Weser, 
Tharand near Dresden, and Hohenheim near Stuttgart, and 
at Brunswick, Eisenach, Giessen, and Carlsrulie. Schools of 
agriculture have also been attached to soveral universities, 
the most important being at Berlin, Halle, Gottingen, 
Konigsberg, Jena, Poppelsdorf near Bonn, Munich, and 
Leipsic. 

Libraries — Mental culture and a general diffusion of 
knowledge are extensively promoted by means of numerous 
public libraries established in the capitals, the university 
towns, and other places. The most celebrated public 
libraries are those of Berlin (800,000 volumes), Munich 
(800,000 volumes and 22,000 manuscripts), Gottingen, 
Dresden, Stuttgart, Hamburg, Strasburg, Frankfort-on-the- 
Main, Breslau, Gotlia, and Wolfenbiittcl. 

Societies . — There are also numerous societies and unions, 
some being of an exclusively scientific character, and others 
boing designed for the popular diffusion of useful knowledge. 
The academies of science in Berlin, Munich, Gottingen, and 
Leipsic are Government institutions. Ample provision is 
made for scientific collections of all kinds in almost all 
places of any importance, either at the public expense or 
through private munificence. 

Observatories . — These havo iu recent years been consider- 
ably augmented. There are 22 observatories in the ompiro, 
viz., at Altona, Berlin, Bonn, Bothkamp in Sehloswig, 
Breslau, Dantzic, Dusseldorf, Gotha, Gbttmgen, Hamburg, 
Kiel, Konigsberg, Leipsic, Llibeck, Mannheim, Marburg, 
Munich, Potsdam, Schwerin, Spiros, Strasburg, and Wil- 
hehnshnven. 

Booh Trade . — This branch of industry, from the important 
position it has gradually acquired since the time of the 
Reformation, is to be regarded as at once a cause and a 
result of the mental culture of Germany. Leipsic is the 
centre of tlio trado. The number of booksellers in Germany 
was not less than 5196 in 1878, among whom were 1546 


publishers The following table will show the recent pro- 
gress of German literary production, and its proportion to 
that of other European states • — 



Numbei of Published Works. | 

Geimany 

Fi ance 

Gt. Biitam 

Italy 

1868 

1870 

1872 

1877 

1878 

10,563 

10,058 

11,127 

13,925 

13,912 

11,267 

8,831 

10,559 

4,439 

5,082 

4,812 

4,084 

4,318 

6,429 


Newspapers . — While m England a few important news- 
papers have an immense circulation, the newspapers of 
Germany are much more numerous, but individually com- 
mand a far more limited sale. Leaving out of account 
insignificant local papers, Germany in 1878 possessed 600 
newspapers published daily, or two to three times a 
week ; of these only 90 were published in South Germany. 
Berlin alone produces 44 newspapers. Most readers re- 
ceive their newspapers through the post-office or at their 
clubs, which may help to explain the smaller number of 
copies sold. Only 50 of the 600 daily newspapers print 
more than 10,000 copies, and only 20 more than 20,000. 

Fine Arts.-— There are many academies which have for 
their .object the promotion of a taste for painting, sculpture, 
architecture, and music, and the improvement of the tech- 
nique of art. The largest academy is now that of Berlin. 
The three schools of painting ( malerschulen ) are repre- 
sented by the academies of Berlin, Munich, and Dusseldorf. 
Other academies for painting me to bo found m Dresden, 
Oailsruhe, Weimar, and Konigsberg. The chief musical 
academy is at Leipsic. Humorous museums of art and col- 
lections of pictures exist in the country, but there is no 
concentration of those as in London or Pans. Although 
the collections in Berlin have of late years boon considerably 
enriched, they do not equal in their number of celebrated 
originals tbegallorios of Dresden, Munich, and Cassol. An 
archaeological institute is maintained by the imperial Govern- 
ment at Rome and at Athens, and recently Germany has 
done much for the advancement of aicluuology by the part 
she has taken in the excavations at Olympia. 

Bibliography. 

Mays — Tho topographical maps of Prussia and of some North 
Gorman states (scale 1:100,000) arc not yet quite completed. Tim 
South German statos havo for tho greater part finished l heir topo- 
graphical maps, scale 1:50,000. Other good special maps, though 
not quite completed, are— tlio maps of Control Europe by Kcymami 
(] '200,000) ami by Liehenow (1:800,000), and of Germany liy 
Hinder (1:700,000) and by llavenstein (1:800,000). ^ 

Physical Geography. — There is si ill -vvan Ling a sufficiently detailed 
work' on tho physical geography of Germany as a whole, although 
there aro some excellent descriptions of the separate provinces. 
For general information we may mention— Cotta, Deutschland's 
Jiotlcn 2 vols. , 3853; Daniel, Deutschland , 1878; IvuLzen, Has 
doutschc Laiuli Yon Kloden, GcaympKhch.es Handbuch, vol. ii., 
1870 ; Neumann, Das drutschc Jlcich, 2 vols., 1874; Pcschcl and 
Aiulree, Atlas dcr dcuischcn Jirichtui, 2 purls, 3870- 78. 

Statistics.— Since tho year 1871 there has been established in 
Berlin an imperial office for statistics which does excellent work. 
Most of the figures in the foregoing article have been derived from 
theso official returns. From 1871 to 3878 the same office has pub- 
lifllied 30 volumes in 4to, under the title of Statislih tics dautseken 
Reiches und Monatshc/te dcr NUdislik dcs dc.utschc.u /{defies, But 
the. returns do not give statistics under all tlui heads m which tho 
soparato statos collect them. Much valuable geographical, statis- 
tical, and topographical information is given in Neumann’s Das 
doutschc Reich, Tlio most recent summaries are to bo found year 
liy year in the Almamch do Gotha. 

Topography,— Rudolph's Volhtdndigcs Orlslancon van. Deutsch- 
land, 2 vols. 1870, is exact and very ample. Tho separate states 
have published lists of all places (towns, villages, hamlets, farms), 
according to the census of 1871. Das Rcichs- FostgcMd, issued by the 
General Post-Office, 1878, containing about 7000 places, exclusive 
of WUrtemberg and Bavaria, forms an excellent topographical 
and statistical handbook. (H, WA.) 
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PART IL— HISTORY OF GERMANY. By James Sime. 

Elite) ed according to Act of Parliament of Canada, in the year 1879, by Adam & Charles Black, Edinburgh, Scotland, in the office of the Mimsla of Agncultui e. 


Ancient Times. 

The people whom we call “the Germaus,” and who 
call themselves “die Deutschen,” are a branch of the 
Teutonic race, which, again, belongs to the great Aryan 
family. At what time the Teutons broke away from their 
Aryan kinsfolk we have no means of knowing. Ln the 
4th century bo , when they are first mentioned, they 
were settled along the shores of the Baltic Sea; but 
long before that tune the race must have scattered itself 
far aud wide over the countries now known as Scandiuavia 
and Germany, and the Scandinavians and the Germans 
were giadually marked off from each other by important 
differences in language, in customs, and in institutions. 

Tub jo At the time of Tacilus, whose Germania is our chief 

authority as to the condition of ancient Germany, central 
Europe was in the possession of a large number of German 
tribes. These tribes did not call themselves by a common 
name. The woicl “ German” is of Celtic origiu, meaning, ac- 
cording to some plnlologers, “ shontors,” according to others, 
“ neighbours ” It seems to have been applied by the Gauls 
iu the first mstance to a particular German tribe with which 
they weie in conflict, aud afterwards to the whole people 
The word “ Deutsch ” (Goth., Tlmtda, the people) does not 
occur till the 9th century, and was not used in the sonso 
now gLven to it for some time later. Although without a 
common name, the anciout Germans believed that they had 
a common origin, all of them regarding as their forefather 
Mamms, the first mail, the son of the god Tuisco. Mannus 
was supposed to have had three Bons, from whom had 
sprung the Tstmvonos, the Inguavones, aud the Herminones. 
These groups were without political significance, but they 
scorn to have marked real distinctions. The Isttcvoues 
woro the tribes with whom the Romans were brought most 
into contact, occupying, as they did, both hanks of the Rhino. 
The lauds hold by those of them on the left bank were 
divided by tho Romans into “Germania Superior” and 
“Germania Inferior,” tho chief tribe of the latter being tho 
Ubu, who had an important settlement on tho site of what 
is now Cologne. On tho right bank, from tho Lippo to tho 
Ruhr, were the Usipolos aud Tenclori, and to tho north of 
them tho Sicambri aud tho Bructori; the land now called 
I lo.sso appears to have been inhabited by the Ohatti. Ou 
the island formed by the Meuse and an arm of tho Rhino 
were' the Batavi. The second groat group, tho Ingaevonos, 
among whom wero the Frisii, the Chauci, and tho Cherusci, 
were settled along the shores of tho North Sea, aud inland 
along the banks of the Wescr and tho Ems. The 
Herminones were much more numerous than either of tho 
two other groups; they held the greater part of control aud 
custom Germany, reaching as far as the Vistula and the 
Carpathians. M ost prominent among them wero tho Suevi, 
a groat confederation of tribes which included tho Mar- 
comanni, the dwellers in what is now Bohemia, and the 
Scmnonos, who held what is now Lusatia and Brandenburg. 
Othor Herminones were the Hermunduri, in and around tho 
Thuringian forest ; the Lombards, at the mouth of tho Elbe ; 
the Vandals, at tho upper parts of the same river; tho 
I-Ieruli, to tho west of the Vistula ; and the Quadi, in what 
is now Moravia. 

Char- The ancient Gormaus were a tall and vigorous race, with 

acterot long fair hair and what Tacitus calls “ fiercely blue eyes.” 

people. rjTjjgy. wor0 xnanfclos of fur or of coarse woollen stuff, thrown 
over the shoulders and fastened by a thorn or a pin. 
Their dwellings were wooden huts of slight construction, 
the inner walls of which they roughly coloured, aud in 
which cattle were sometimes accommodated with the family. 


War aud the chase were the favourite occupations of the 
tnen; aud when engaged neither m fighting nor iu hunting 
they often lay idly by the hearth, leaving peaceful work to 
women aud to males incapable of bearing arms. They liked 
social gatherings, but after a time conversation usually gave 
place to drunkenness, quarrelling, or excessive gambling. 
Although violent and cruel in moments of excitement, they 
were rarely treacherous, aud in the ordinary intercourse of 
life they appear to have been kindly and considerate. They 
cherished the memory of illustnous ancestors, and listened 
often and with delight to songs celebrating their famous 
deeds. 

The bulk of the people were freemen, who alone exercised Social r 
political rights. They inherited their position, and the sign lations. 
of their dignity was that they always carried arms. A 
limited class of freemen were nobles, whose sole privilege 
seems to have been that they were more respected on account 
of their birth than their neighbours, and more easily acquired 
a leading place in public life. Each freeman had slaves, who 
were chiefly prisoners of war and their offspuug, and persons 
condemned to slavery for crime. They had no legal rights 
as against their owners, but in practice they wore well 
treated. The Liti, composed mostly of freodmen, stood 
between freemen and slaves. A freeman necessarily either 
possessed land or was a member of a family that did; the 
Liti could only hold land of a superior with whom they 
shared the produco. If any one killed a noble, a free- 
man, or one of the Liti, he had to pay to tho relatives a 
fine called aftemvaids the wcrgeld, and the amount was 
determined by the class to which the murdered man be- 
longed. 

Great importance was attributed to family relations. 
Instead of tho bridegroom looking for a dowry, ho was 
expected to present his bride with a valuable gift winch 
should remain her properly throughout life. The wife wns 
completely subject to her husband, and if she proved un- 
faithful, custom allowed him to cut off her hair and to whip 
her through the village in which she lived; but this punish- 
ment had seldom to be inflicted, the Gorman women being 
famous for their chastity. They were treated as friends by 
tlicir husbands, who had a high respoct for their judgment, 
aud whom they often accompanied in distant expeditions. 

The children, over whom the father had absolute control, were 
hardily trained, boys being early taught the use of weapons, 
aud girls dovotiug themselves to domestic duties. Relatives 
were held in great esteem, and, when the head of a house- 
hold died, it was considered their duty to guard the interests 
of his family. 

Many freemen lived apart from all others with their PohUoa 
families and dependants, bat the majority were grouped conatl- 
in villages. The land around a village — its “mark” — 
originally belonged to the community, and was periodically 
divided among the inhabitants. About tho beginning of 
tho Christian era, however, tho arablo land was mostly in 
tho possession of individual freemen, tho forests and waste 
places being almost the only common property. A number 
of villages made a hundred, and Lhe “ gau,” if the word 
existed so early, may have been a higher division, although 
it was more probably the name for the whole land of the 
tribe. Each village had its chief, elected by the freemen, 
but the important chiefs were tho heads of the hundreds 
and the head of the tribe, whom tho freemen also appointed. 

Some tribes had kings, but thoir power had no other source 
thau that of other chiefs, nor was it more extensive ; their 
only distinction was that they were chosen from particular 
noble families supposed to have sprung from the gods. 
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The chiefs of the hundreds and of the tribes had the 
right of gathering around them bands of followers , and 
they never failed to exercise it, vying with each other in 
the number and quality of the young men whom they 
attracted to their service. These young men were generally 
eager for active duty, and if the tribe was at peace an 
adventurous chief would often give them an opportunity of 
distinguishing themselves by taking part in the wars of 
other communities. They swore to be faithful to him, and 
he in return supplied them with horses, with armour, and 
with food. The authority of the chief was extremely 
limited, the constitution of ancient German society being 
essentially democratic. Every village, hundred, and tribe 
had its peiiodical assembly, and these assemblies were 
attended by all freemen, no one of whom had higher rights 
than his fellows. Before the meeting of the assembly of 
the tribe, the king or other supreme chief would consult 
with the chiefs of the hundreds, wbo formed his council ; 
but the final decision rested with the freemen, whom they 
could influence only by persuasion. At this assembly 
the chiefs were elected ; and m its presence freemen clad 
their sons m the armour which indicated that they had 
attained the rights of citizenship. It declared war and 
made peace, permitted the chiefs with their followers to 
undertake war-like expeditions, and settled all disputed 
cases of justice 

Aimy. The army was not a distinct institution ; it was made up 
of the whole body of freemen, all of whom were liable at 
any moment to be called to service. Each had a long 
shield and spear, the cavalry having no other armour. The 
infantry were provided also with missile weapons, of which 
they made dexterous use, and occasionally wiolded clubs aud 
battle-axes. The men of each hundred kept together in 
war, and were commanded by tlieir chief, the supremo 
command being undertaken by the head of the tribe, or 
entrusted to a “ lierzog 3 ’ appointed by the army. In tho 
event of several tribes uniting, a kerzog was chosen by tho 
chiefs of the allied communities. The Germans rushed 
upon their enemies with fury, shouting or chanting as tho y 
did so, and adding to the noise by putting their shields to 
tlieir mouths. To throw away the shield in panic was 
perhaps the worst crime of a German ; and most porsons 
guilty of it committed suicide in an agony of remorso and 
shame. 

Religion. The religion of the ancient Germans was essentially the 
same as that of their Scandinavian kinsmen, but our sources 
of information respecting it are few and imperfect. Tho 
highest placo among the gods was held by Wuo tail or 
Wodan, tho Scandinavian Odin. The Romans identified 
him with Mercury, and the medi&val German writers, in 
referring to him, follow their examplo. Ho was the god 
of the air and of the sky, and was looked upon us the giver 
of the fruits of the earth. He delighted in battle and in 
the chase, and was represented as an imposing figure m a 
large white mantle, riding upon a white horse. Along with 
him the Germans worshipped Donar, the Scandinavian 
Thor, to whom Tacitus seems to refer in speaking of 
Hercules as a German divinity. Ho was the god of 
thunder and of the weather, and was armed with a hammer 
or thunderbolt. In later times the Germans supposed him 
to be Jupiter. He presided over marriage, and controlled 
the operations of agriculture ; and to him were sacred the 
oak and the mountain ash, the bear and the ram. Another 
great divinity was Ziu or Tiu, tho Scandinavian Tyr, the 
god of war, whom Tacitus speaks of as Mars, and whose 
symbol was tho sword. Tacitus says that a powerful 
goddess called Nerbhus was worshipped on the shores of the 
Baltic j he also mentions Isis as a goddess of the Suevic 
tribes. Both names evidently refer to the same divinity, 
Qn the coasts her symbol was a ship; inland, it was a 
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waggon , in some districts she was represented with the 
plough. Like Donai, she presided over marriage ; she also 
watched over the house and the fields, was the giver and 
protector of children, and ruled the world of the dead. At 
a later time she was known to the Saxons as Fria or Frigg, 
to the Franks as Holda, to the Bavarians as Perchta, — the 
first name indicating her freedom of manner, the second her 
kindness, the third her splendour. In the Scandinavian 
mythology Frigg is the wife of Odin ; and to this day, it 
is said, the peasants m certain parts of Low Germany 
speak of Fru Fricke, the wife of the wild hunter Wocl. 
The mythology of the Germans, like that of the Scandi 
navians, included the three sisters of fate, two of whom 
were fair and good, the third dark and evil. Beneath 
the gods were giants, elves, and dwarfs After death, 
it was believed, good men were leceived into Walhslla _ 
and by good men were meant warnors who never shrank 
m battle— -above all, warnors who died fighting. The 
Germans were profoundly influenced by their religious 
faith, and both in daily life and on special occasions 
attended scrupulously to the duties and precautions it was 
supposed to involve. Each god and goddess had his ana 
her own festival, and their images were preserved 111 sacroc 
groves. Sacrifices were offered to them, and tlieir will was 
discovered by means of lots, the neighing of wild horses 
and the flight of birds. Priests, without dominating the 
whole of life, exercised considerable influence, ospeciall) 
when the freemen met m public assembly, and when the) 
were advancing against an enemy 

Roman Period. 

The Cimbri aud the Teu tones, who appear to have 
wandered from the noi thorn coasts of Germany, wore till 
first German tribes with whom tho Romans cumc into con 
tact. In rather less than half a century after tlieir film' 
defeat by Marius, Ammstus, a bold and powerful Siiovn 
chief, crossed into Gaul with his followers to aid tin 
Sequani agaiust tho JEdui. The latter ivoro defeated, and, 
iu reward for lus services, he received from the Requani u 
third of their best lands. It soon became obvious that lib 
friendship was dangerous, and in 58 lie. his toi rifled allies 
appoalod for aid to tho now proconsul, Julius Oavsar, win 
had just inflicted a crushing defeat on tho 1 lolvotii. When 
Caesar sent to him proposing a personal interview, the bar 
bariau haughtily answered that ho himself had better come 
which Cseaar quickly did. And tho issue was that ilie arm) 
of Aviovistus wais utterly beaten, and that lie escaped witl 
difficulty, severely wounded, across tho Rhino, and sooi 
afterwards died Otosar crossed tho Rhino twice, but lefi 
no permanent mark of his invasions. He thoroughly sub 
dued the Germans on the left bank, and from this time 
the whole people began to be powerfully affocted by theii 
mighty neighbours, many of them taking service in tiu 
Roman army. 

The first serious attempt to conquer Germany was made 
by Augustus, who, after he rose to supreme power, wantcc 
occupation for his legions, lie began by conquering 
Rhnetia and Noricum, Celtic countries along tho soutlierr 
borders of Germany, extending northwards through whal 
is now Gorman Austria anil Bavaria to the Danube 
Drusus, who, with Tiberius, executed this conquest in the 
summer of 15 n.o,, was then entrusted with the task of sub 
duing Germany. Deciding to reach tho interior of th< 
country by means of the sea and the northern rivers, he 
cut a canal between the Yssel and tho Rhino ; and for tin 
protection of Gaul he built no fewer than fifty forts along 
tho latter river. Many of the tribes wore at enmity witl 
one another, and in his first expedition in 12 b.c. ha wai 
able to form an alliance with the Frisii against tho Chauc 
and the Bructeri. In three different expeditions in th< 
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immediately following years lie found other native allies, 
and with their help mastered so many positions that the 
conquest of the whole country must have seemed quite 
certain. After the death of Drusus in 9 b.o., Tibenus 
conquered the Tencteri and Usipetes ; and at a later time 
he not only subdued the Sicambn, but settled 40,000 of 
them at the mouth of the Kbme, where they lived under 
Korn an rule. A good many of the Istaevonos were now 
overcome, while otheis entered into a more or less com- 
pulsory alliance with Rome ; and it is probable that, if 
great generals had represented the empire, Germany would 
soon have shared the fate of Gaul. Quinctilius "Varus, 
who, in 6 a.d., was placed at the head of the Roman troops 
in Germany, lost all the advantages gained by his prede- 
cessor. He had held office in Syria, where he had ruled 
with great harshness ; and fancying that ho might act in 
the same way towards the fierce tribes of the north, he 
roused among them a bitter hatred of the Romans. They 
ii- found in Arminius, a son of the chief of the Ohcrusci, 
minus, a leader of extraordinary bravery and resource. He had 
been a Roman soldier, and had so distinguished himsolf — 
perhaps in wars against his countrymen— that he was made 
a citizen and knight. He formed the design of freeing Ins 
people, and soon came to a secret understanding with in- 
fluential Cheruscan and other chiefs. In the year 9, in 
the month of September, Varus, who had been told that a 
northern tribe was in revolt, was led at the head of his 
legions into the Teutoburg Forest. Hero the Germans 
wero lying in wait for him ; and everything was in their 
favour, the narrow defiles having caused disorder among 
the troops, and the ground having been made muddy by 
heavy raius. The battle which ensued lasted three days, 
during which the Romans were altogether destroyed, and 
Varus, in despair, killed himself by falling upon his sword. 

The despairiug cry of Augustus — “Varus, Varus, give 
mo back my legions !” — testifies to the consternation which 
this defeat caused at Rome, where it was expected that 
the barbarians would take a terrible revenge for the 
wrongs tlioy supposed thomsolvcs to have suffered. The 
Germans, however, wore too much occupiod with internal 
disputos to think of auy enterprise beyond thoir own 
country ; and in the yoar 14, after Tiberius had become 
emperor, Rome again assumed the offensive. Germanicus, 
the son of Drusus, crossed the Rhine, and defeated the 
Marsi. He returned in the year 10, whon lie was joined 
by the Chauci and other tribes, who fought for him as 
zealously as his own soldiers. Thusnolda, the wife of 
Arminius,. fell into the hands of Germanicus, and was sent 
as a prisoner to Rome. This intensified the hostility of 
the young chief, who now exerted to the ntmoBt his vast 
influence to stir up against the invaders his tribe and its 
allies. The Teutoburg For os b was again selected as the 
scene of an attack ; and although Arminius was not vic- 
torious, he so far injurod his enemy that Germanicus was 
forced to retreat. The struggle was resumed in the year 
1G, whon Germanicus gained two victories, He gained 
them, however, at so great a cost that he and his army had 
to take refuge in their ships, the greator numbor of which 
wore lost in a storm. 

Ho sooner had the Romans been driven off than Arminius 
had to protect his people against an internal danger, 
fern- Maroboduus, the chief of the Marconmnni, a man of great 
5°thuis. ambition, had by treachery or by open fighting made him- 
self master of several neighbouring tribes. Arminius began 
to fear his designs, and aftor the defeat of Varus warned 
him of his peril by sending him the Roman general’B head. 
When Germanicus finally left the country, Arminius de- 
clared war against Maroboduus, broke up his kingdom, and 
drove him from Germany. It is possible that Arminius 
himself may afterwards have wished to found a great state. 


At any rate, a number of chiefs combined against him, and 
in the year 21, at the age of thirty-seven, he was killed. 

Although the Romans did not again attempt on a large 
scale the conquest of Germany, they acquired great influ- 
ence throughout the country, and they gradually obtained 
considerable possessions to the east of the Rhine and to the 
south of the Mam. Among the tribes whom tlioy forced 
to become their allies wore the Frisians and the Batavians ; 
and in the year 69 a formidable conspiracy against them 
was headed by a Batavian chief, Claudius Civilis, who, like Claudius 
Arminius, had been a Roman soldier. Having been om- Cmhs. 
bitfcered by ill-usage from the emperor Hero, he stirred up 
his countrymen, and he found a large number of allies on 
both banks of the Rhine. He struggled valiantly for a 
time, supported by the mysterious utterances of Velleda, 
a prophetess who lived m a tower in the land of the 
Bructeri, and excited popular enthusiasm on behalf of the 
enemy of Rome. At last he was overcome by the Roman 
general Cerealis, and the Batavians were thenceforth com- 
pelled to send recruits to the Roman army. 

About a hundred years after this time tlie relations of the 
Romans and the Germans began to be reversed, the latter 
being tho aggressors. In the Marcomanuic war Marcus 
Aurelius opposed for tliirtoen years a vast host of Gormans 
who sought to push southward into Roman territory, Meau- 
whilo the Romans had profoundly influenced largo parts 
of the country. They built many fortresses along their 
frontier, and some of these were connected by a great wall, 
of which there are still remnants in southern Germany, 

Around tho fortresses grew up towns, which became the p l0mau 
centres of civilization over pretty wide districts. In towns m 
Rhaetia, which reached from the Lake of Constance along Gor * 
the Dauube as for as tho Inn, there wero important settle- nimiy ' 
ments at Augsburg and Regensburg (Ratisbcm); Horicum, 
which stretched far to tho east of IUnrtia, possessed, 
among other towns, Vienna, Salzburg, and Weis. Germania 
Superior and Germania Inforior, oil the left bank of the 
Rhine, included Strasburg, Mainz (Mayonco), Worms, 

Cologne, and Bonn. In the province of Belgium, which 
was at least partly Gorman, was the groat city of Troves, 
ono of tho most splendid m the Roman empire, and often 
the residence of the omporors. 

Confederations qf Tribes. 

The experience of the Germans in contending with tho 
Romans taught them the necessity of some measure of 
union ; and from the third century wo hear no longer of the 
individual tribes which had beforo been famous, but of 
groups or confederations, each forming, for purposes of 
attack and defence, a single state. Tho Goths wero one of 
tho most important of these groups, They included mauy 
of the tribes in the eastern and north-eastern paits of 
Germany, such as tho Vandals, tho Burgundians, aud tho 
Horuli. Next to them, in tlic order in which they appear 
in history, were the Alemanni, a confederation nitulo up of 
several Suevic tribos. Thoy held tho Rhino country in tho 
neighbourhood of tho Miiu, and wore continually pushing 
southwards and eastwards m the hope of securing Roman 
lands and towns. To the north of them, on both banks of 
the Rhine as far as tho sea, wero tho Franks ; and to the 
east of tho Franks, the Frisians and Saxons. Tho Thur- 
ingians, descendants of the lleranmduri, inhabited tho 
Thuringian Forest and tlio surrounding country. 

The Goths worn the first of thoso confederations to found Mignt- 
a great kingdom ; in tho 4th century their lands stretched hons. 
from tho Baltic to the Black Sea. This vast state was 
broken up by tho Huns, who poured in immense hordes 
from tlio Asiatic steppes into Europe. Urged forward by 
so tremendous a force, the Burgundians, the Vandals, and 
many of the Suevi wandered westwards early in the 5th 
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century in search of new homes ; and the Burgundians soon 
conquered from the Romans the whole of the valley of the 
Rhone, in which they thenceforth settled. The Vandals 
and the Suevi went on to Spain, the latter remaining there, 
but the former crossing over to Africa, where they main- 
tained an independent kingdom for upwards of a century. 
Meanwhile, in a portion of Rngetia a new confederation 
had been forming itself, the Bavarians, who were probably 
in part descendants of the Marcomanni and also included 
some of the bands which had been driven westwards by the 
Huns When the latter had settled themselves m the 
Gothic lands, the East Goths continued subject to them ; 
but the West Goths crossed the Danube into Roman terri- 
tory, and afterwards, under their bold chief Alarm, pene- 
trated into Italy and seized Rome itself. In the 5 th century 
they conquered the southern part of Gaul, and nearly the 
whole of Spain, shutting up the Suevi, who had preceded 
them, iu the small part of the peninsula which now forms 
Portugal. Iu the great battle with Attila, 111 which the 
destinies of civilization were decided, they fought by the 
side of the Romans ; and it was chiefly owing to their 
valour that he was forced to retreat. After Ms fall and 
the consequent disruption of his kingdom, Odoacer, the 
chief of the Heruli, became lord of Italy, andliis authority 
was recognized beyoud the Alps as far as Bavaria. Theo- 
clone, the East Goth, displaced him ; and to Theodoric, too, 
the Bavarians yielded some kind of submission, Hone of 
the German kings who planted themselves on Roman soil 
displayed higher statesmanship than this great sovereign , 
but his kingdom was built on too narrow foundations, and 
after his death soon gave way. The Lombards, who sue* 
ceeded the East Goths in Italy, were not so brilliantly 
successful, but their power was more enduring. 

Changes While these migrations were going on, great changes took 
in Gei- place in the mother country. The Slavs, the last of the 
many. Aryan family to enter Europe, and at that lime a listless 
and indolent race, having been stirred up by the terrific 
onslaughts of the Huns, had followed the general impulse 
towards the west, Finding many German lands vacant, 
they took possession of them ; and so numerous were their 
meursions that in the 5th century the Elbe and the Saale 
became the eastern boundaries of Germany. Witliiu 
Germany itsolf the confederations had greatly extended 
their lands. The Alemanui held both banks of the Rhino 
at the points where it is joined by the Moselle and the 
Main, and reached far into what is now Switzerland. The 
Thuringians had pushed down as far as the Danube, and 
penetrated northwards and westwards along the Elbe and 
towards the Weser, The basms of the Elbe and the Wesor 
were in the hands of the Saxons, and the Bavarians steadily 
advanced in and around the valley of the Inn. 

Franks. More important than any of these groups were the 
Franks, whose destiny it was to found the Gorman and the 
French kingdoms. They were remarkable for the compara- 
tively friendly terms on which they lived with the Romans, 
in whose armies many of them served, and by whoso sido 
they fought the Alematmi, the West Goths, and the Bur- 
gundians. This alliance did not, however, prevent them 
from enriching themselves, whenever they had an oppor- 
tunity, at the expense of the Romans, who were repeatedly 
compelled to turn against them and drive them back. The 
Franks who lived to the east and the west of the Rhine 
were called Ripuarians ; those at the mouth of the Rhine 
and along the western shores of the North Sea were known 
as Salians, — both of them names whose origin is still uncer- 
tain. One consequence of the relation of the Franks to the 
Romaus was that the kingly authority soon beoamo higher 
Bnlic among thorn than among other Gormans. The Salic code, 
code, which probably belongs to the middlo of the 5th century, 
shows us the Salian kina as in all rcsDocts the centre of 


his state. He was not then elected, but inherited his rights ; 
and the only nobility which existed was that belonging to 
his officers and followers. The state was divided into 
“gaus,” presided over by grafs or counts, whose duty was to 
administer the lavra emanating fiom him, and to execute 
the sentences of his tubunal There weie stall, however, 
popular assemblies, without whose sanction the king could 
not undertake auy national enterprise. 

Early Mediceval Period. 

The first Salian king of whom we know anything is Daily 
Chlodio, who reigned about the middle of the oth century, Fiauki, 
and whose kingdom leached to the Somme His successor, klllgl3 ' 
Merwig, or Merovaeus, who gave his name to the first great 
Frankish dynasty, fought beside the Romans and the West 
Goths against Attxla. Ohilderic I., the son of Merovaeus, 
offended his people, and appears to have fled fiom them and 
taken refuge for a time among the Thuringians. During 
his absence the Salians placed themselves under the Roman 
commander-in-chief, riEgidius, not as the representative of 
Rome, hut as a personal ruler m whom they had confidence. 

His representative governed so badly that they wete glad 
to welcome Clulderic back. In a great battle Ohilderic 
overcame iEgidius, and made himself master of Cologne 
and Treves; but afterwards he was reconciled to the 
Romans, and before his death he ruled iu their name 
in Paris. When he died an 481, his son and successor, 
Chlodwig (Clovis) was a boy of fifteen, but a boy of high Clilod- 
spmt, darmg and aggressive. From him, in 486, came, m wig 
the battle of Soissons, the blow which made an end of 
Roman rule in Gaul. In a few years he couquorod the 
greater part of the country, and many of his warriors 
scattered themselves over it, seizing much of its most fruit- 
ful laud. He turned also against men of his own race. 

The Alomanni having made war on the Ripuarinn Franks, 
the latter appealod for help to Chlodwig, who gladly re- 
sponded to their summons, and defeated the iuvaders in the 
battle of Zulpich. It was in this baltlo that he vowed, 
according to tradition, to become a member of the 
CatholLc Church if the God of the Christians gave him tho 
victory. Whether or not tho talc bo true, it is certain that 
to his baptism he owed the greater part of his amazing 
success; for the West Goths and the Burgundians were 
Anans, and tho Gallic clergy, who exorcised unlimited 
power over the popular mind, welcomed into thoir country 
an orthodox believer. As for the Alomanni, lie would have 
annexed their whole territory, but Theodoric, tho East Goth, 
who was interested in them, and whom lie did not dare 
offend, warned him that ho must not treat them with 
I undue severity. Ho must, however, have taken tho pait 
of thoir territory in tho neighbourhood of the Main and 
the Ncckar, for it was henceforth known as Franconia. At 
a somewhat later date the whole of Alcmatinia was added 
to Iris kingdom. Being as unscrupulous as he was ambi- 
tious, ho put to death all who had any claim to independent 
authority among the Franks ; so that ho became their sole 
king, and they quickly acquired tho prowl fooling of being 
tho centre of a vast and growing state. ' 

Chlodwig diocl in Paris, his capital, in 511, leaving four Division 
sons. They did not destroy tho unity of tho kingdom, of 
which in its relation to the outor world continued to bo 
regarded as a single power. But each, as a king of the 0 1 ’ 
Franks, received a separate territory. Tho East or Rhenish 
Franks, with the Alomanni subject to them, wore placed 
under Theodoric, tho eldest. He was as valiant as his 
father, and not less deceitful and cruel The groat 
Thuringian kingdom was in Ms time ruled by three brothers, 
Hermanfriod, Berthar, and Baderich. The former of these 
was marriod to a niece of Theodoric tho East Goth, Amala- 

bftrirfl a Irinrl rtf Tlnirincnnn T.nrlv Mnol-ifikli firm nil marl bv 
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a vehement ambition, slie persuaded her husband to murder confederation was its own herzog or duke. These rulers 
Berthar , and she would have caused the death of Baderich were at first appointed by the Frankish kings, or received 
also, but that he knew her design aud rose against the their sanction ; but in course of tune the office became 
guilty pair. Hermanfried sent to Theodoric, the East hereditary in particular families This was the case, longer 
Frankish lung, and offered to reward him if he would foim than anywhere else, m Bavaria, where the ancient Agilolfing 
an alliance against Badeucli, The offer was gladly accepted, family held the ducal dignity from the earliest clays of 
and in a battle which followed Baderich was slain. No Frankish anthonty down to the time of Charles the Great, 
reward, however, was given, and Theodoric, indignant at The dukes were far from being absolute sovereigns, for in 
being thus treated, vowed to be avenged. He allied lam- Geimany the freemen had retained many of their primeval 
self with the northern neighbours of the Thunngians — the lights. The assemblies of the hundred and of the con- 
Saxons ; and with their united forces they completely sub- federation still exercised great authority. As among the 
dued the country. Theodoric himself murdered Herman- Austrasian Franks, however, although in a less degree, the 
fried by pushing him off the wall of Zulpich, where they leading landowners constantly encroached upon the powers 
were carrying on an apparently friendly conversation, the both of the poorer freemen and of the head of the state. 
Thuringian king having received an assurance that he would In the time of the great dukes of the Franks, who arose Frituki 
be treated with honour. Thereupon the murdeier divided to infuse new life into the decaying monarchy, there was (lllkes - 
between himself and the Saxons the territory of the another profound change m the position of the Germans 
Tliuringians, annexing the southern half to the Fianlush After the battle of Testri, in GST, in which Pippin of 
kingdom. His son, Thendebert, not only maintained this Heristal decided that the Frankish kingdom should not 
conquest but added to it, after the downfall of the Gothic then fall to pieces, and that, in the reunited state, the Aus- 
lungdom in Italy, that of Bavaria. The Alcmanni were tvasian Franks should have the supremacy, the German 
also made altogether subject to his rule. Thus the Saxons dukes began to find that they were likely again to have a 
and the Frisians alone retained their independence. master. He made war on them, and forced them to some 

lluro- The rights of the Frauks in Germany wore at first vigor- extent to leturn to tho allegiance which they had all hut 
vmcfian ously asserted; but a change soon came. Tho Merovingian forgotten. His successor, Charles Martel, asserted his 
lungs kings carried on so many fierce wars with each other that rights with not less vigour, and added East Fiiosland for 
they had little time to look after their subjects m the tho first time to the monarchy. Tho high importance of 
remote east ; moreover, the rise of a groat now aristocracy tho offorts of these two illustrious rulers was seen in tho 
steadily undermined the royal power. This aristocracy struggle of Charles Martel with the Arabs. Had tho 
was made up of the class directly associated with the king Frankish kingdom been dissolved, they would have had 
by military or court duties. They wore rewarded by im- little difficulty in overrunning Europe; but having under 
mense grants of land, which they held in tho first instance lum a state more or less organized, Charles was able to 
subject to the condition of rendering faithful service, but rally around him powerful warriors from all the districts 
the possession of which, in most cases, bccamo m llie end he governed, Germany among the rest. And so, at the 
absolute and hereditary. Nowhere was the new aristocracy memorable battle of Poitiers, he saved Christendom. Other 
so powerful as in Austrasia, tho eastern division of the favourable results of the policy of Charles and his father 
Frankish monarchy. In Neustria, the western division, were that new and vigorous life streamed towards the 
where tho sovereign had to deal for the most part with a Gallic part of tho kingdom from Geimany, while tho 
race which for five continues had been accustomed to tho Germans were brought into closer contact than before with 
despotic government of Home, ho had little difficulty in tho higher and moro refined civilization of the Gauls, 
maintaining his supremacy, for the Franks settled in Pippin tho Short, tho first king of the Carolingian line, 
different districts could not but bo moro or less influenced although his chief fame was won in liis wars with Aqui- 
by tho feeling of the uativo population. Besides, tlioy tania and with Lombardy, did not neglect Germany, in 
lived at great distancos from ono another, so that it was which ho strove to assert an authority more thorough aud 
difficult to hold popular assemblies of any land, and tho extensive than had been exercised even by tho early 
powers which belonged to thorn wore naturally transferred Merovingian sovereigns. — ■ 

to the head of the state. Heuco, even when the Mero- After all, however, even these powerful Frankish con- 
vingian kings of Neustria wero driven into tho back- querors had but imperfect succoss in Germany. When they 
ground, and the mayors of tho palace governed, the were present with their formidable armies, they could coin- 
latter had high authority, and exercised it, as a rule, in mand obedienco ; when engaged, as they often were, in 
the interests of the crown. In Austrasia the conditions distant parts of the vast Frankish territory, they could not 
were wholly different, There tho Franks were the pre- trust to the fulfilment of the fair promises they had exacted, 
dominant element ; aud the distances wero not so great One of tho chief causes of their ill-success was tho continued 
but that an assembly could bo rapidly summoned on every independence of the Saxons. Ever since they had acquired Saxoua. 
occasion of real need. Thus the important landowners of tho northern half of Thuringia, this warlike race had been 
Austrasia wore able to hold together, and to limit tho extending its power, They wero still heathens, and main- 
powers of tho sovortfign on the one hand and of the ordinary tained all the old customs and institutions of primitive Qor- 
freomcn oh the other. Aud the mayor of the palace, who many. As in ancient times, they appointed a horzog only 
was their nominoe, and could at any moment be dismissed when an officer of this class was needed, in time of war; at 
if he displeased them, usually' acted as tlieir representative ordinary timos the chiefs elected by tho freemen ruled in asso- 
and leader. ciation with the popular assemblies. They cherished bitter 

Kings under tho authority of an aristocracy of this kind hatred towards tho Frauks, whom they justly regarded as 
are not likely to he troublesome to unruly subjects ; the enemies both of their liberties and of their religion ; and 
especially kings of such feeble personal character as those their hatred found expression, not only in expeditions into 
who, from the first half of the 7th century, nominally Frankish territory, but in help willingly rendered to every 
held the sceptre of the mighty Ohlodwig. The German Gorman confederation which wished to throw off the 
confederations which he and his immediate descend- Frankish yoko. No rebellion against the dukes of the 
ants had conquered soon bccamo virtually free, Tlioy Franks, or against King Pippin, took place in Germany 
continued to acknowledge Frankish supremacy; but tho without the Saxons coming forward to aid the rebels. This 
acknowledgment was only formal. At the head of each was perfectly understood by the Frankish rulers, who tried 



478 

717-772 again, and again to put an end to the evil by subduing the 
Saxons. They could not, however, attain their object. An 
occasional victory was gained, and some border tribes were 
from time to time compelled to pay tribute , but the mass 
of the Saxons remained uiiconquered. This was partly due 
to the fact that the Saxons had not, like the other German 
confederations, a duke who, when beaten, could be held 
responsible for the engagements forced upon him as the re- 
presentative of his subjects A Saxon chief who made 
peace with the Franks could undertake nothing for the 
whole people As a conquering lace, they were firmly 
compact ; conquered, they were m the hands of the victor 
a rope of sand. 

Introduc- Although, at the time of King Pippin’s death in 768, the 
tion of Germans were still imperfectly subdued, they had received 
liie germs of new life j for, with the exception of the 
iamy Saxons, they were then nominally Christians. The first 
missionaries to Germany were Irish monies In the 7th 
century a number of these laboured with considerable suc- 
cess in different parts of the country, especially among the 
Alemanui and tlie Bavarians ; and when the influence of 
the Franks became dominant, Frankish missionaries also 
began to do for the church what the warriors did for the 
state. The honour of converting Germany as a whole, how- 
St Bom- ever, belongs mainly to St Boniface, an Englishman, who m 
face. 717 began the task of bis life as an assistant to another 
English missionary, Willibrord, m Friesland. Soon after- 
wards, during a visit to Rome, lie received from Pope 
Gregory II. a commission as apostle of the Germans, and 
worked incessantly among the Thurmgians and the Frisians. 
He proved himself one of the most skilful of missionaries, 
adapting the conceptions of Christianity to the ideas of those 
whom he taught. The peculiar powers of Wodan, for 
instance, were transferred to the archangel Michael, those 
of Donar to St Peter ; and the chief Christian festival, 
Easter, received its name from the goddess Ostara. His 
zeal and talent, although largely rewarded, effected less 
than he had hoped, so that in 723 he went once more to 
Rome to obtain, if possible, increased powers. Hithorto 
the mission in Germany had possessed an essentially 
independent character; Boniface now undertook to work 
m all things under the direction and for the benefit of 
the papacy. In return for this engagement he was not 
only made bishop of all Germans who had been or should 
be converted, but received from the pope a letter commend- 
ing him to Charles, the mighty duke of the Franks. The 
Frankish bishops, who had no wish to become subordinate 
to the papacy, received Boniface coldly, and threw every 
kind of obstacle iii his way. Charles, however, believing 
that the conversion of Germany would be the most effectual 
means of establishing Frankish authority, took Boniface 
under his protection, and sent him forth with orders that 
he should be everywhere respected. Thus strengthened, 
he entered upon a wholly new stage of his career. Ho was 
looked upon as to some extont armed with tho authority of 
the^groat warrior and ruler, and he and his fellow workors 
rapidly brought vast districts within tliepnlo of the church. 
Possessing a high talent for organization, ho would willingly 
have established an orderly ecclesiastical syslom as he pro- 
ceeded ; but the Alemanni and the Bavarians, among whom 
Christianity had made some progress before his time, would 
not allow him free scope for his activity ; and Charles, who, 
by u resuming ” church lauds and granting them to faithful 
followers, had done much to weaken ecclesiastical authority 
in Gaul, did not wish to see it assume threatening propor- 
tions in Germany. In 738 Boniface again visited Rome, 
from which he returned in the following year as papal legate 
to the Frankish state. Armed with this new authority, he 
was able to some extent to give effect to bis ideas. The 
duke of Bavaria permitted him to divide the whole of 
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Bavaria into the episcopal sees of Salzburg, Freisingen, 
Ratisbon, and Passau, and to appoint the bishops; and 
a little later, with the sanction of Charles, he formed also 
the sees of Wurzburg, Erfurt, Buraburg, and Eichstadt. 

Before Pippin the Short was made king, he ruled for 
some years in association with his brother Carlman, to 
whom the eastern part of the kingdom was confided. 
Carlman was a man of strongly religious temperament, and 
warmly supported Boniface. He set up by his advice 
bishoprics and monasteries, among the latter being the great 
abbey of Fulda, which, thioughout the Middle Ages, was 
one of the chief centres of intellectual light in Germany. 

In 742 was held the first German council, summoned by 
Carlman, and presided over by Boniface. It did much for 
the organization of the church, and was the beginning of an 
important movement for the reform of ecclesiastical abuses 
among the Franks. Boniface wished to become archbishop 
of Cologne, that he might the more readily influence the 
Frisians ; but the suggestion met with opposition, and he 
ultimately accepted the see of Mainz. As archbishop of 
Mainz and primate of Germany, he was able to foster and 
control the institutions he had established. Tho last years 
of his life he spent in missionaty labours among the 
Frisians, and in 755 lie died a martyr’s death. By that 
time all Qeimau tribes, with the exception of the Saxons, 
professed Christianity ; and the church was not only highly 
organized, but possessed great wealth. The old pagan faith 
had struck its roots too deeply into the German nature to 
he at once or soon completely destroyed. Traces of its 
influence may even yet he detected m popular beliefs and 
customs; and for many centuries some of its conceptions, 
in altered forms, had hardly loss vitality than those of the 
Catholic creed, Christianity was, however, the dominant 
power, and soon became a great civilizing agency. It was 
a fact of high importance that its triumph was clno mainly 
to the influence of the papacy. Tho Gorman Church thus 
stood from the beginning in close rolation to the pope, — 
a circumstance which added largely to lus power, and which 
was followed by results of tho utmost consequence in the 
later history of tho nation. 

Under Charles the Groat (Charlemagne) a momentous 
era dawned in tho history of the Germans. From tho cimrlc- 
outset of his roign he had vast plans, which, howovor, lnugne. 
wero not so groat as those ultimately realized. Ho saw 
at once that he could not hope to execute his schemes 
if on the north-eastern boundary of his kingdom there 
was a powerful and hostile people, ready at all times to 
plot against him, and to take advantage of any misforlmio 
which might temporarily befall him. Accordingly, when 
tho death of his brother Carlman mado him, in 771, Hole 
king, one of his first resolutions was to advance against 
the Saxons, and thoroughly to subdue them. It is 
not necessary to suppose that lie went to war without an Conquesi 
adequate special reason ; for, as the Frankish and the Haxon <>/ 
frontiers touched each other along the whole western and Rftxon 7' 
southern boundary of Saxony, and as the Saxons wore con- 
tinually robbing thoir neighbours, pretexts for war wore 
always overabundant. In his first campaign in 772 ho 
overran tho country, took the fortress of Eresburg, previ- 
ously supposed to bo impregnable, and cast down tho 
Trminml, a mysterious column to which tho Saxons 
attached profound religions significance. Awod by tho 
lordly hearing of the great Frank, by tho numbers and dis- 
cipline of his army, and by these proofs of his power, tho 
Saxons appeared to submit at once, and Charles was under 
the impression that he had conquered them. Never was 
there a more profound mistake ; in reality, ho was at the 
beginning of a struggle which lasted upwards of thirty 
years. Time after time, when apparently they were utterly 
beaten, they rose against the invaders, and tried with des- 
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perate energy to drive them from the country. Tlie execu- 
tion of 4500 prisoners by Charles — an act which, even then 
was looked upon as barbarous — only deepened their resolve 
never to yield to his authority. At last, however, their 
strength was exhausted, and they had no alternative but 
to- submit. Charles introduced among them the political 
institutions which were established throughout the kingdom; 
and they weie compelled to exchange their heathenism for 
the Christian faith. Thus one of the greatest dangers 
which threatened the stability of the Frankish kingdom 
was overcome, and all Germany was for the first time 
brought under a single ruler. 

Bavann. The part of Germany which, next to Saxony, had retained 
most independence was Bavaria. Its duke, Thassilo, had 
been on ill terms WLth Pippin, and, had ho allied himself 
with the Saxons during their great conflict, he might have 
baffled even Charles. But he did not become troublesome 
until they were too weak to be of service to huu Ropeated 
acts of treachery gave Charles a pretext for depriving him 
of his office, and after him no duke was placed over the 
country, As the dukes of the Alemumn and the Thuriugians 
had also been displaced, Germany became, more directly 
than it had ovor before been, subject to the Frankish sove- 
reign. Not content with completing the conquest of the 
German people, he made war on the tribes which harassed 
their eastern frontier. The Avars, who held the greater 
part of what is now Hungary, were thoroughly boalen ; 
and the Slavs, including the Czechs of Bohemia and 
Moravia, and the Slavonic tribes to the north of them, as 
far as the Baltic, were also more or less effectually forced 
into submission. 

Tho The great step taken by Charles on Christmas Day 800, 

imperial when at St Peter’s in Rome he was crowned Roman emperor, 

™ 0, intensified tho allegiance of his German as of his other 
subjects ; hut it could not produce so powerful an impres- 
sion m Germany as in Gaul Ultimately, however, it was in 
Germany that the significance of tho step was fully rovcalod, 
for, in bocoming emperor, Charles creatod so splondid a 
prize, that later Gorman kings could not resist tho tempta- 
tion to grasp at it, and its possession proved their ruiu. 

All tho advantages which attended the rule of Charles 
throughout his vast empire were shared by the Gormans. 
The border countries he formed into “marches,” over which 
he appointed margraves, whoso duty was to administer 
justice in his name, to collect tribute, and to extend his 
conquests. Gormany itself was placed under counts, who 
did not moroly, like the counts of an earlier time, exocute 
tho sentences of tho royal tribunals, hut themselves de- 
cided questious of justice in accordance with local laws raid 
tho capitularies of Charles. Four times a your the whole 
country was visited by his Missi Dominici, who reported 
as to the state of their districts, investigated grievances, 
and proclaimed tho imperial docroes. Although lio could 
not write, Charles was a man of true culturo, and en- 
couraged education by causing schools to bo established in 
connexion with cathedrals and monasteries. These schools 
wore modelled on the famous school of tho palace over 
which Alcuin presided, and in which the emperor himself 
passed some of his happiest hours, By his magnificent 
basilica m Aachen (Aix-la-Chapelle), his favourite capital, 
and by tho palaces he built there and in Ingolhoim and 
Nimeguen, he fostered a love of art among the more ad- 
vanced of his Gorman subjects. 

The In Germany, as in Gaul, Charles treated the clergy in the 

clergy, spirit in which ho treated tho papacy ; lie set up and put 
down archbishops, bishops, and abbots, as if ha were the 
suprome lord of the church, — which indeed, in theory as 
well as in practice, he claimed to be. But the church never 
had a truer friend, As emperor, he believed that his chief 
duty was to protect and to encourage it, and ho was stimu- 
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luted to the performance of his supposed duly by the con- 800-8 
viction that a strong spiritual power would be one of the 
soundest pillars of his secular authority. Hence he not 
only founded bishoprics and monasteries in Germany, and 
enriched them with magnificent gifts ot land, but invested 
the pielates with some of the functions which properly 
belonged to the counts. Criminal cases they did not yet 
decide; but they were allowed to settle all civil disputes 
between the inhabitants of their territories. This policy 
may have been beneficial at the time, but it caused much 
disaster to his German successors , for the church became 
one of the most vigorous and obstinate powers with which 
they had to contend in maintaining their lawful functions. 

Although m many lespects one of the greatest of states- Tho 
men, Charles was of thoroughly despotic temper; more than people 
any previous Frankish kiug he set himself against popular 
liberties. Hitherto all Germans had had the right of at- 
tending national assemblies or diets ; the common freemen 
wore now excluded, and only the great nobles, spiritual and 
secular, wore summoned. Even they had but slight influ- 
ence They had the right of advising, but Charles himself 
originated and decided; and he would not brook opposition, 
although, indeed, so commanding was his presence, and so 
high the moral authority conferred by his great deeds, very 
little opposition was ever offered. Popular assemblies 
of all kinds he discouraged, transferring their functions 
to tho counts. Not only were tho rights of freemen 
limited, but severe hardships wore imposed upon them by 
Charles’s incessant warlike expeditions. At any rnomont 
they were liable to b8 dragged from their homes to some 
distant corner of the empire ; and while they wbi’o away, 
their fields lay neglected, and their families suffered grind- 
ing poverty. What made this evil most galling was the 
fact that its pressure was very unequally felt, Well-off 
freemen knew how to purchase exemption from the counts, 
part of whoso business was to see that the ranks of the 
army should ho properly filled. It is true that Charles 
treated severely offences of this kind ; hut in such ail 
empire as his, it was impossible even for liis Mlssi Dominici 
to find out every case of injustice. Thus the burden of his 
many wars fell to the largest extent on tho poorer class of 
freemen, who had but a sorry recompense in tho glory 
their sacrifices rebooted on their lord. 

Not content with the general allegiance clue to him as Feudti 
kiug and emperor, Charles compelled many great land- ism. 
owners to take tho oath of vassals ; he imposed a like con- 
dition on his prelates and counts, A man might be his 
vassal without possessing land ; but no land was granted 
by Charles except to those who were willing to assume this 
intimate personal relation. As his conquests put vast 
quantities of land at his disposal, especially in Saxony and 
on the frontiers, many freemen gladly swore to be his “men” 
in the hope that bo would reward them for their services with 
extensive beneficeB, On the other hand, large numbers of 
poor freemen became the vassals of their stronger neigh- 
bours, as there was a chance that tho military demands 
made upon them would thus be made rather less exorbitant. 

By these changes, due either directly or indirectly to him, 
Charles helped to build up that system of feudal tenures, 
the foundations of which had been laid by the first Mero- 
vingian kings. As in giving great temporal power to tho 
church, bo in establishing feudalism, he imagined that ho 
was providing for the monarchy a steady support ; but in 
tho latter case, even more than in the former, he prepared 
weakness and humiliation for those who came after him. 

After the death of Charles Germany remained for some 
time, in common with the other countries which composed 
tho Frankish empire, under the direct rule of Ms son, Louis 
(Hludwig or Ludwig) the Pious. On the division of 
the monarchy, effected by (he emperor in 817, in order 
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317-870. to secure the succession, Bavaria was given to liis second 
Louis son Louis ; the other parts of Germany fell to Ins eldest 
tlie sou Lothair (Hlotkar), who received also the lest of 

Pious, the empire, except Aquitania, which was the portion oE 

Pippin, the youngest. This arrangement lasted until 
tlie emperor fell completely under the power of his 
second wife, Judith, a Bavanan piincess, who intrigued 
incessantly to obtain for her son Chailes — afterwards 
“Charles the Bald” — a position similar to that of his 
half hi others. The emperor at last, at the expense of 
his soil Lothair, marked off aa important territory for this 
inconvenient child. In the warn which followed, Louis the 
Bavarian firmly maintained his rights ; bathe disapproved 
the cruel harshness with winch his father was treated by 
Lothair. In Germany the emperor was highly esteemed,— 
especially in Saxony, where he softened the rigorous system 
introduced by Charles, by sanctioning as far as possible a 
return to ancient popular institutions. The result was 
that when he was virtually deposed by Lotbair, and after- 
wards not only deposed but humiliated almost beyond 
endurance, the Germans warmly supported Louis the 
Bavarian iu insisting that the emperor should be restored to 
imperial rights. For lus services on these occasions Louis 
received extensive additions of territory, and had he con- 
tinued to be fairly treated, he would have been the most 
effectual support of his father’s power. But the spirit of 
tlie gentle-hearted emperor was broken by misfortune, and 
when Pippin of Aquitania died, he was easily persuaded 
by Judith, who had come to an understanding with Lothair, 
to sanction a division of the empire by which his son in 
Germany would have been confined strictly to his original 
possession of Bavaria. Louis instantly revolted; and it 
was m marching against him that the emperor fell sick 
and died, in 810, on a small island on the Rhine opposite 
Ingelheim The last words of the dying sovereign were a 
message of forgiveness to his rebellious son. 

Lothair at once assumed the imperial dignity, and showed 
that he intended to demand the complete submission of his 
brothers, Louis and Charles, They combined against him, 
audio iho battle of Fontenay, in 811, after fearful slaughter, 
defeated him, The armies of the allied brothers soon after- 
wards met iu Strasburg, where they Bwore to bo truo to each 
other, Louis taking the oath, so as to be understood by 
the army of Charles, in a language in which we find tho 
beginnings of modem French, Charles in a German dialect. 
Tieatyof In 843 the treaty of Verdun was signed. By this treaty 
Verdun. Lothair retained the title of emperor, and received, in addi- 
tion to tho Italian territory of tho Franks, a long narrow 
kingdom, stretching from the Mediterranean up through tho 
valleys of the Rhone and the Rhine to the North Sea. This 
kingdom was called Lotharingia, a name afterwards confined 
to the northern part of it along the loft hank of tho Rhino. 
To the west of Lotharingia was the kingdom of Charles, 
which included tho greater part of what is now France. 
Louis received most of the German lands to tho oast of 
the Rhine, with the towns and sees of Mainz, Worms, and 
Spires, on the western bank. 

legiu- Nothing was further from the intention of tho brothers 
‘ U1 .T °f than fi rally to break up the Prankish state by this division, 
uwdom r0 ^ a ^ on outor world the empire was still considered 

sc 1 a single power, as the kingdom had been after tho death of 
Chlodwig, more than three centuries before. And, after a 
time, it was for a brief period reunited imdor one hoad. 
Still it is not an arbitrary impulse that has led historians 
to fix upon 843 as the date of the real beginning of tho 
German as well as of the French kingdom. Although it 
can hardly be said that a truo national life had yet revealed 
itself m Germany, at least the foundations of national life 
had. been laid. For the first time Germany was ruled by 
a king who reigned nowhere elso, and it could not but bo 
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that the people should slowly acquire a sense of common 
inteiests. 

Middle Mediaeval Period. 

Keen animosity soon revealed itselE between Louis and Louis 
Charles the Bald, and on one occasion when the former, tlie 
accepting the invitation of certain 'West-Fiankish nobles, <jCvma 
rashly invaded his brother’s territory, he was made prisoner. 

He escaped without dishonour only by the intercession of 
Lothair II., the emperor Lothair’s second son, who, after lus 
father’s death, had received the greater paib, and ultimately 
the whole, of Lothair’s kingdom to the north of Italy. When 
Lothair II. died m 869, Charles the Bald pounced upon lus 
territory ; but Louis the German had naturally something 
to say to this seizure of tlie whole prize, and m 870 the 
rival bothers signed the treaty of Mersen, by winch Louis 
became possessed of most of Lotharingia or Lorraine. 
Germany at this time assumed veiy nearly the proportions New 
which it maintained during tho Middle Ages, On tho east l>nun<l- 
its boundaries were the Elbe and the Saale, to tho west' 1111 " 1, 
it reached to and included the valleys of the Meuse and the 
Moselle, taking m, among others, the unpoitant towns and 
dioceses of Utrecht, Aix-la-Chapelle, Metz, Strasburg, and 
Basel. Franconia, which reached eastward from the Rhine 
through the valleys of the Neckar and the Main to the 
Saale, and extended also a little to the west of the Rhine, 
occupied the central position, and, as tho home of tho 
Franks, was the most important division of the kingdom. 

To the hoi th aud north-east of it weie Saxony and Thur- 
ingia ; to the south, Alemauma, or, as it now began to be 
called, Swabia , and to tho cast of Swabia, in tho valley 
of the Inn, Bavaria. There woro five archbishoprics, those 
of Main z, Treves, Cologne, Salzbiug, aud Bremen. 

Louis, who was on tho whole tlie worthiest of the 
grandsons of Charles the Great, ruled his kingdom vigor- 
ously aud efficiently. During his reign the Prankish 
empire was vexed throughout nearly its whole extent by 
the Northmen, whom the fame of Charles tho Great had 
held iu awe, but who now swept the coasts of northern, 
southern, and western Eui ope with persistent fury. The 
East-Prankish kingdom was, however, much less troubled 
at this tune than tho kingdom of the West Franks; 
tho main evil with which Louis had to contend was the 
arrogance of his Slavonic neighbours, Exactly to the east Slavs, 
of Franconia, from tho Saule to tho Oder, woro the Sorabi, 
and to the north of thorn, between tho Elbo and the Oder, 
the Wiltzi and Abotrites; while along tho Baltic coast, 
as far as the Vistula, in what is now Pomerania, wore 
tho Wends. To tho south of tho Sorabi, behind tho 
Bohemian Foiest, wore the Czechs of Bohemia and 
Moravia, All these Slavonic tribes Charles the Great had 
cither thoroughly subdued or made tributary ; and of 
course Louis the German claimed supremacy over them. 

But it was hard to make Ins claims good, While ho was 
a very young ruler, a vigorous dulce — Moimir — acquired a 
position of great power among the Moravians. Soon after 
tho signing of tho treaty of Verdun, Louis, becoming 
alarmed at tho growing influence of this chief, advanced 
against him, and pul in his place a chief namod Raslialaus, 
on whoso allegiance ho thought lie could roly. But on his 
way back ho wus defeated by tho Bohemians, who woro 
on good terms with the Moravians. From this time tho 
Moravians were a source of incessant anxiety to him. 
Rastislaus oxtendod his kingdom far to the east, and 
formed alliances with tho Bulgarians and oven with the 
Byzantine emperor; at tho same time he stirred up 
the Bohemians and tho Sorabi against Louis, and built 
Btrong fortresses on liis western frontier. This gallant 
chief, after much fighting, at last fell into the hands of his 
enemies, who put out his eyes, and caused him to end his 
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days in a monastery. But liis successor, Suatopluk, was 
not less energetic, and Louis was never able to overmaster 
him. 

The emperor Lothair’s successor in the empire was his 
eldest son Louis II, who leceived as his kingdom the 
f latikish possessions in Italy. After his death Charles the 
Bald adroitly managed to secure the imperial crown. This 
happened m 875, almost immediately before the death of 
Louis the German. Having succeeded so easily in legard 
to the supreme title, Charles fancied he might be able to 
unite the whole empire under his rule. But Louis had 
divided Germany between his three sons, Carlman, Louis, 
and Charles ; and the second of these met Charles the Bald on 
the held of Andernach, and by a decided victory convinced 
the West Franks that it was useless to hope for dominion 
east of the Ehiue. The same son of Louis the German 
forced diaries the Bald to give up such portions of Lorraine 
as had been ceded to him by the treaty of Morsen, so that 
the light of possessing the whole of this important terri- 
tory, which included the best part of what had been 
Austrasia, was vindicated for the Germans. Tko two oldest 
sons of Louis soon died, and the kingdom passed into the 
Charles hands of the youngest, Charles the Fat, a prince of indolout 
the Fat. habits and feeble mind. He crossed the Alps, however, 
and was crowned emperor ; and, as the Northmen woro at 
this time tormenting the West-Frankish kingdom, and no 
descendant of Charles the Bald was fit to cope with thorn, 
Charles tko Fat was invitod to become king of tho West 
Franks. Tie thus ruled, with the exception of Burgundy, 
which at this time became an independent stato, the whole 
empire of Charles the Groat ; but the mighty fabric could 
not exist without the genius which had built it up. In 
North- Germany also the Northmen had made themselves more and 
non * more troublesome. Time after time their skiffs had pene- 
trated far up the Rhine ; they had plundered Cologne and 
Trevos, and fed their horses over tho grave of tho great 
Charles himself, in his own beautiful basilica. His dogQn- 
oralo great-grandson adopted the policy of buying them off, 
and when ho reached Pans, to tho disgust of Ins subjects, 
ho pursued tho same course. It happened that Ms brothor 
hrntilf Carlman lmd loft an illegitimate son, Arnulf, whom ho had 
made ruler of Carinlbia, a country lying to the east of 
Bavaria. _ This young noble, who inherited tho undaunted 
spirit of his forefathers, was indignant at tho cowardice of his 
uncle ; and when tho latter, in 887, summoned an assembly 
in Tribur, Arnulf, instead of obeying tho summons, marched 
at tho head of a powerful army against tho emperor. 
Deserted even by his ministers, and unable to offer tho 
smallest resistance, Charles was dethroned, and in a week 
or two afterwards died ; and Arnulf, notwithstanding his 
illegitimacy, became king. For some time after this, Ger- 
many was still called East Francia, and the western kingdom 
West Francia, but they novor again had a common ruler ; 
they woro now in all respects separate, independent states. 
Tho empire of Charles tho Great had fallen to pieces. 

Arnulf, following the example of Charles Lhe Fat, wont 
to Romo and was made emperor. He could exerciso but 
little authority in Italy, however, and soon returned. In 
890 the Northmen desolated tho valleys of the Meuse and 
tho Moselle, and Arnulf, instead of buying them off, sent 
against them a powerful army. As it was defeated, he 
himsolf took the command in tho following year. Tho 
Northmen occupied a strongly entrenched camp near 
Louvain ; and Arnulfs force, consisting mainly of cavalry, 
seemed to ho quilo powerless. Leaping from his horse, 
ho induced his men to fight beside him on foot; and they 
were so stimulated by bis valour that for tho first time tho 
dreaded enemy fled, leaving thousands of bodies on tho 
field. > They nevor returned in such numbers as to be again 
a national peril The emperor had also to wage war with 


481 

the Moravians, but his efforts here were not crowned with 875-911 
like success. By this time the fierce and warlike Magyars 
bad become a terror to eastern Europe, and it occurred to 
Arnulf to ask for their alliance. They gladly assented ; and 
with their help he overcame one of the three reigning sons 
of Suatopluk, and contrived to detach from Moravia the 
Bohemians, the Sorabi, and other Slavs whom Suatopluk 
had joined to his kingdom. But at the time of his death, 
in 899, he had not succeeded in breaking up the state estab- 
lished by this powerful warrior and his predecessor. 

During the nominal reign of Louis the Child— the last of Louw 
thoCarohngian dynasty in Germany (S99-91 1) — the Germ an the 
people passed through one of the darkest periods of their 
history; for when the Magyars heard that Arnulf had Magyars 
been succeeded by a child, they swept into Germany in vast 
numbers, and fearful was the havoc they caused in every 
part of Idle kingdom. At such a time as this it happened 
that tkeie was no leader around whom the nation could 
rally ; it was virtually defenceless, and year [after year 
savage hordes returned, bearing away with them as much 
plunder as they could carry, and driving before them as 
many prisoners as they could control. Where tho North- 
men had whipped with cords, these barbarians lashed with 
scorpions. 

During the wars with the Magyars, the Northmen, and Growth 
the Slavs, feudalism mado rapid advances in Germany. offewM 
Even in the days of Louis the German and Arnulf it was lsn1, 
impossible for the sovereign to protect at all times every 
part of the kingdom. The people themselves were obliged 
to rise against their enemies, and, as in old times, they 
appointed herzogs or dukes for special warlike expeditions. 

Thoso leaders, being chosen from the ancient ducal families, 
naturally began to think of restoring the power of which 
their fathers had been deprived ; and, as tliero never was 
more urgent need of strong local rulers, they found no great 
difficulty in gratifying their ambition. Tho first reigning 
duke of whom wo hear is Otto of Saxony, a country 
not only liable, like the rest of Germany, to tho attacks 
of llio Magyars, but specially exposed to the Scandinavian 
sea-robbers and the northern Slavs, This duke ruled 
over both Saxony and Thuringia. Soon afterwards wo 
hear also of dukes iu Bavaria, in Swabia, in Lorraine, and 
last of all, in Franconia. Having unusual opportunities 
of acquiring now lands, tho dukes incroased tlioir power by 
granting them as fiefs to vassals on whom they could 
depend ; and many independent landowners were glad to 
obtain tlioir protection by offering them homage. Multi- 
tudes of tho humbler class of freemen either wore forced 
to change the tenuro of their possessions into a feudal 
tenure, or did so in order to escape from still greater evils. 

Thus, when Louis tho Child died, tho feudal tenure oE 
land was tho prevailing system in nearly all parts of the 
country. Even thoso who held their offices and lands im- 
mediately of tho monarch, like tho dukes themselves, might 
still, in theory, be deprived of both ; but m reality they 
asserted almost complete independence, rendering only such 
sorvico to their lord as ho could force from them, or as suited 
their convonienco. Tlio royal authority, nominally great, 
had become but a shadow of the authority exorcised by tho 
early Carolingian kings. 

Had Germany had no powerful external enemy, it is 
probable that it would now have lost the slight measure of 
unity to which it had attained. While Louis lived, the dukes 
were virtually kings in their duchies; and their natural tend- 
ency would liavo boon to make themselves absolute rulers. 

But, threatened as they were by the Magyars, with the Slavs 
and Northmen always ready to take advantage of their weak- 
ness, they could not afford to do without a central govern- 
ment. Accordingly the nobles assembled at Forchheim, 
and by the advice of Otto, tho aged duke of Saxony, Conrad 
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911-936. of Franconia was raised to tlie throne (911-918). He had 

Gomel I. some excellent qualities, and in quieter times would have 
done good service to Germany ; hut he was rash and im- 
pulsive, and far too ready to submit to priestly influence. 
The dukes of Bavaria, Swabia, and Lorraine were not 
present at his election] and the choice displeased them, pro- 
bably because he was likely to prove considerably more 
powerful than they wished. Bather than acknowledge him, 
the duke of Lotharingia or Lorraine transferred his allegi- 
ance to Charles the Simple of France] and it was in vain 
that Conrad protested and despatched armies into Lorraine. 
With the help of the French king the duke maintained his 
ground, and, for the time, his country was lost to Germany. 
Bavaria and Swabia yielded, but, mainly through the fault 
of the king himself, their submission was of brief duration. 
The rise of the dukes had been watched with extreme 
jealousy by the leading prelates. They saw that the inde- 
pendence they had hitherto enjoyed would be much more 
imperilled by powerful local governors than by a sovereign 
who necessarily regarded it as part of his duty to protect 
the church. Hence they had done everything they could 
to prevent the dukes from extending their authority, and 
as the government was earned on during the reign of 
Louis the Child mainly by Hatto, archbishop of Mainz, 
they had been able to throw considerable obstacles in the 
way of their rivals. They now induced Conrad to force a 
quarrel both upon Swabia and upon Bavaria, and the result 
was a series of wars in which he had only partial success. 
What was incomparably worse, his clerical advisers involved 
him m a struggle with Hemy, cluke of Saxony, son of the 
duke to wliotn he chiefly owed his crown. Henry was a 
man of great personal charm, a just ruler, strong, and brave. 
The Saxon people were devoted to him ; and his influence 
over them was intensified by the virtues of his beautiful 
wife, to whom he was known to bo passionately attached. 
Conrad committed a profound mistake in making an enemy 
of a man like this ; and he lived to repent his error. On his 
death-bed he recommended the Franconian nobles to offer 
the crown to Henry, whom, with fine generosity, ho recog- 
nized as the only man m the kingdom who could cope with 
the anarchy by which ho had himsolf been baffled. — 
Saxon The nobles of Franconia acted upon the advice of their 
dynasty chief and king, and the Saxons were very willing that tho 
duke they loved so well should rise to still higher honours. 
I-Iemy I Henry I. (918-936) was one of the best kings Germany 
ever had, a born statesman and warrior. His ambition was 
of the noblest order, for ho sank his personal interests in tho 
cause of his country ; and ho know exactly when to attain 
his objects by force, and when by calmness and moderation. 
By wise concessions ho almost immediately ovorcamo the 
opposition of the dukes of Swabia and Bavaria ; and somo 
time later, taking advantage of tho troubled stafco of Franco, 
he accepted the homage of tho duke of Lorraine, which for 
many centuries afterwards remained a part of tho German 
kingdom. 

Having established internal order, Henry was able to 
turn to matters of even more pressing moment. In tho 
very first year of his reign the torrihlo Magyars, who 
had continued to scourgo Germany during tho reign of 
Conrad, broke into Saxony and plundered the land almost 
without hindrance. In 92 & they returned, and this time, 
by good fortune, ono of their greatest princes fell into tho 
1 tands of the Germans. Henry restored him to his country-* 
men on condition that they should agree to a truce of 
nine years ] and he had tho courage to undertake lj> pay, 
during this period, yearly tribute. The heedless barbarians 
accepted his terms, and faithfully kept their word in regard 
to the immediate lands of Henry, although Bavaria, Swabia, 
and Franconia they occasionally invaded as before. He 
made admirable uso of tho opportunity ho had secured, 


confining his efforts to Saxony and Thuringia, the only parts 
of Germany over which he had strong control, In the 
southern and western German lands, towns and fortified Fortilica 
places had long existed ] but m tbe noitli, where Homan hon of 
influence had but feebly extended, and where even the townt ” 
Franks had not exercised much authority until the tune of 
Charles the Great, the people still lived as in ancient times 
either on solitary farms or in exposed villages. Such 
fortresses as Charles had built had been for tbe most part 
destroyed in the wars after his time, and almost the only 
attempts at fortification were to be found around the 
towers or castles of the great nobles, and the dwellings of 
the leading churchmen, Henry saw that, while this state 
of things lasted, the population could never bo safe, and 
began in earnest the construction of fortresses and walled 
towns. Of every group of nine men ono was compelled to 
devote himself to this woik, while the remaining eight 
cultivated his fields, and allowed a third of their produce to 
be stored against times of troublo, The necessities of 
military discipline were next attended to. Hitherto the 
Germans had fought mainly on foot, and, as tho Magyars 
came on horseback, the nation was placed at an immense 
disadvantage. A powerful force of cavalry was now raised, 
while at the same time the infantry were drilled in new and 
more effective modes of fighting. Although these prepara- 
tions were carried on directly under Henry’s supervision 
only in Saxony and Thuringia, the neighbouring dukes 
knew what he was doing, and were stimulated to follow his 
example. When ho concluded that he was almost ready, 
he made uso of liis now troops, before turning thorn against 
their chief enemy, the Magyars, to punish refractory 
Slavonic tribes j and at this timo ho brought under tem- 
porary subjection nearly all tho Slavs botwcontho Elbo and 
tho Odor. He proceeded also against tho Bohemians, whoso 
duke was compelled to do homage, 

At tho expiry of tho truce tho Magyar messengers came Defalt of 
as usual for their tribute. They wore sent away empty Magyars, 
handed, whereupon a vast body of invaders crossed as in 
former years the frontier of Thuringia. Henry prudently 
waited until dearth of provisions forced the enemy to 
divide into two bands. He thou swept down upon the 
weaker force, annihilated it, and rapidly advanced against 
tho remaining portion of the army. Tho second battle was 
more severe than tho first, but not less decisive. The 
Magyars, unable to eopo with a disciplined army, woro cut 
down in great numbers, and those who survived rode in 
wild torror from tho field. Tho exact scenes of those con* 
diets are not known, but few more important battles liavo 
ever boon fought. Tho power of tho Magyars was not 
indeed destroyed, but it was brokon, and tho way was 
prepared for the cffoclivo liberation of Germany from an 
intolerable plaguo, While tho Magyars had been troubling 
Germany on tho east and south, the Danes had been irritat- 
ing her on tho north. Charles tho Great bud established a 
inarch between the Eider and tho fiohloi ] but in course of 
timo tho Danes had not only seized this territory, but had 
driven tho German population beyond tho Elbo. The 
iSaxons had boon slowly reconquering tho lost ground, and 
now Ilenry, advancing with his victorious army into Jutland, 
forced Gorm, tho Danish king, to become his vassal. Tho 
Gorman lands were given back, and it is probable that tho 
march of Schleswig was at this timo instituted. 

When this great king died, every land inhabitod by a Import* 
German population formed part of tho kingdom, and none H 106 °f 
of tho duchies were at war either with him or among 9 
themselves. Along the northern and eastern frontier woro 
tributary races, and tho country was for the time rid of an 
enemy which, for nearly a generation, had kept it in per- 
petual fear. Vast as were these results, perhaps Henry did 
even greater service in beginning tho growth of towns 
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throughout north Germany. He was not content with than Otto’s doings m Franco were his wars with his northern &3G-952 
merely making them places of defence, he decreed that they and eastern neighbours. The duke of Bohemia, after a long 
should be centres for the admins tration of justice, and that struggle, was brought to submission. Among the Slavs Slava, 
in them should be held all public festivities and ceremonies ; between the Elbe and the Oder the king was represented by 
he also instituted town markets, and encouraged traders Margrave Gero, one of his most important vassals, a warrior 
to take advantage of the opportunities provided for them, well fitted for the rough work he had to do, loyal to his 
A strong check was thus imposed upon the tendency of sovereign, but capable of any treachery towards his enemies, 
freemen to become the vassals of groat lords. This move- and sometimes guilty of outrageous harshness. This 
mont was made so powerful by the troubles of the epoch remarkable man conquered most of the country north of 
that, had no other current of influence set in, the entire Bohemia between the Oder and the Upper aud Middle Elbe, 
class of freemen must soon have disappeared. As they Margrave Billung, who looked after the Abotrites at the 
now knew that they could in the last resort find protection Lower Elbe, was less fortunate, mainly because of the 
without looking to a superior, they had less temptation to neighbourhood of the Danes, who, after the death of King Danes, 
give up tlieir independence, and mauy of them settled Henry, often attacked the liatcd Germans. At last they 
in the towns, where they could be safe and frea Besides made Bilking prisoner, and Otto himself had to proceed 
maintaining a manly spirit in the population, the towns against them. Their king did him homage, and he re- 
rapidly added to their importance by the stimulus they established the march of Schleswig, after which the mar- 
gave to all kinds of industry and trade. grave made rapid way among the Abotrites and Wends, 

Before his death, Henry obtained the promise of the Otto, having profound faith m the power of the church to 
nobles at a national assembly or diet in Erfurt to recognize reconcile conquered peoples to liis rule, provided for the 
Otto ] his son Otto as his successor, and the promiso was kept, benefit of the Danes the bishoprics of Schleswig, Bupen, and 
Otto I. (93G-973) began his reign under tho most favour- Aarhuus; and among those which ho established for tho 
able circumstances. Ho was twenty-four years of age, and Slavs was the important bishopric of Brandenburg. In his 
to so high a pitch of honour had Henry raised tho crown later years lie set up the archbishopric of Magdeburg, which 
that, at tho coronation festival, which was of unprecedented took m tho secs of Meissen, Zeilz, and Merseburg, 
splendour, the dukes performed for tlio first time the Having secured peace m Germany, and begun the real Expert i- 
noininnlly menial offices known as the arch offices of the conquest of the border races, Otto was by far the greatest tion into 
Gorman kingdom. These peaceful relations soon came to sovereign in Europe; and, had he and his successors refused 
an end. It was Henry’s aim to establish the dukes in to go beyond the limits within which lie had hitherto acted, 
their rights, maintaining tho royal authority rather by moral it is almost certain they would have established a united 
itillnanco than by force. Otto, who was of haughty temper, monarchy. But a decision to which Otto soon came 
despotic, and ambitious, seems early to liavo resolved that deprived posterity of the results which might have sprung 
the dukes should act in tho strictest sense as liis vassals, or from tho policy of his earlier years. About this time 
lose tlieir dignities, At the time of his coronation Germany Adolaido, tbo young and beautiful widow of Lothair, son of 
was virtually a federal state; he wished to transform it into King Ilugli of rrovcnce, having refused to marry the sou 
a firm aud compact monarchy. This policy speedily led to of Berengar, king of Lombardy, was cast into prison and 
a formidable rebellion, headed by Thankmar, the lciug’s cruelly treated. Rlio appealed to the mighty German, 
half-brother, a fierce warrior, who fancied that he had a sovereign, aud the appeal not only touched Iris sympathies, 
prior claim to tiro crown, and who had managed to secure but awoke an overmastering ambition, since tho way was 
a number of followers in Saxony. Jlo was joined by the thus opened for a partial restoration of tho GaroUngian em- 
dukos of Franconia aud Bavaria ; and it was only by tho piro. At tho head of a great force, accompanied by his son 
aid of tho duke of Swabia, whom tho duko of Franconia Ludolf and many of his chief nobles, ho crossed the Alps in 
had offended, that tho rising was put down A second 951, and descended into Lombardy. He displaced Berengar, 
rebellion, led by Otto’s brother Ilonry, was supported, and was so fascinated by Quoon Adelaide that within a 
among other nobles, by the dukos of Franconia and few weeks he married hor, Ludolf, who had received 
Lorraine. Otto again triumphed, and derived immense a promiso of the German crown, saw his rights threatened 
advantages from his success. The duchy of Franconia he by this marriage, and returned sullenly to Germany, He 
kept in his own hands, and he granted Lorraine to Conrad, went to an old enemy of his father, the archbishop 
an energetic and honourable count, whom lie still furthor of Mainz, and the two plotted together against the king, 
attached by promising him his daughter to wife. Bavaria, who, hearing of their proceedings, hastily departed, leaving 
on tho death of its duke, was placed under Ilonry, who, Duko Conrad of Lorraine to attend to Italy. Olio had 
having been pardoned, had become a loyal subject and friend already taken the title of king of Italy, and Duko ITcnry, 
of his brother. The duchy of Swabia was also brought who hoped to obtain a large addition to his duchy, joined 
into Otto’s family by the marriage of his son Ludolf with Queen Adelaido in urging him to assort the claims of tho 

the duke's daughter, By these means he made himself old Frankish sovereigns. Conrad, however, soon appeared 

master of the kingdom, as none of his immediate predocos- with the intelligence that ho had restored the Italian king* 

sors had been. For tho time, feudalism iu truth meant that dom to Borengar, although as a fief of the German crown, 

lands and offices wore hold on condition of service ; the king This nows being roughly received, Conrad tonic offence, 

was the genuine ruler, not only of freemen but of the and entered into the conspiracy of Ludolf and the arch* 

highest vassals in tho nation. bishop. Otto, who did not suspect how deep were their 

Trouble In tho midst of his troubles at home Otto had brought designs, paid a visit to Mainz, and there was compelled 

witli fresh perplexities upon himself by intriguing iu tlio West- to take certain solemn pledges which, after his escape, he 

France, p m nkislt kingdom against “ Louis d’Outrcmcr,” Louis repudiated. War then broke out, and the struggle was the civil 

responded with unexpected vigour, giving the signal for tho most serious in which lie had been engaged, In Lorraine, war, 

socond rising against Otto by invading Alsace. TTo also of which Otto made Mb brother Bruno, archbishop of 

assorted a claim to Lorraine- When peace had been restored Cologne, administrator, his cause was triumphant; but 

in Germany, Otto penetrated far into France, and received the everywhere else dark clouds gathered over Ms Bead, 

homage of “Hugh tho Great," Ms son in-law; but he soon re* Ilonry of Bavaria was deserted by his vassals; iu Swabia, 

turned, and afterwards usod his great influence in favour of in Franconia, and even in Saxony, the native land of tho 

Louis against his rebellious nobles. Much more important king, his own duchy, the majority sided with the rebels* 
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955-973 It is extremely remarkable that the movement acquired so 
quickly this force aud volume. The explanation, according 
to some historians, is that the people looked forward 
with alarm to the union of Germany with Italy and 
the empire. There were still traditions of the hardships 
inflicted upon the common folk by the vast expeditions 
of Charles the Great, and it is supposed that they anti- 
cipated like evils in the event of his empire being once 
more set up. Whether or not this be the true explanation, 
the power of Otto was shaken to its foundations. At 
last he was saved by the presence of an immense external 
peril. The Magyais were as usual stimulated to action by 
the disunion of their enemies ; and Conrad and Ludolf 
were guilty of the fatal crime aud blunder of inviting their 
co-operation. This baseness disgusted the Germans, many 
of whom fell away from the enterprise, and lallied to the 
head and protector of the nation. In a very short time 
Conrad and the archbishop of Mainz submitted ; and al- 
though Ludolf held out a little longer, lie too broke down 
and entreated to be pardoned. The archbishop was ordcied 
to he closely confined in a monastery, and soon afterwards 
died. Lorraine was given to Bruno ; but Conrad, its former 
duke, although thus punished, was not disgraced, for Otto 
had urgent need of his services in the war w ith the Magyars 
Defeat of The great battle against them was fought in 955 at the 
Magyars. Lechfeld, near Augsburg. They had never before appeared 
in such numbers, and there was a strong feeling on both 
sides that it was to be finally settled whether the wotk of 
King Henry should be completed or wholly overthrown. 
After a fierce and obstinate fight, in which Conrad with 
many other nobles fell, the question was decided m favour 
of Germany ancl of Europe , the Magyars wore even more 
thoroughly scomged than in the battles in which Otto’s 
father had given them their first real check. The deliver- 
ance of Germany was complete, and from this timo, notwith- 
standing certain wild raids towards tho east, the Magyars 
began to settle in the land they still occupy, and to adapt 
themselves to the conditions of civilized life. 

Otto Entreated by Pope John XII., who needed a helper 
crowned against KingBerengar, Otto went a second time to Italy, in 
empeior. ggj . an( j on this occasion he received from the pope the 
imperial crown. He did not return to Germany for more 
than two years ; and in 96G he was again in Italy, whore 
lie remained six years, exercising to tho full his imperial 
rights in regard to the papacy, but occupied mainly in an 
attempt to make himself master of tho southern as woll as 

of tho northern half of the peninsula, 

Oonnet- By far the most important act of Otto’s eventful lifo was 
ion of his assumption of the Lombard and the imperial crowns. 
witHiJ successors 80 sfcea( % followed his example that the 
empire, sovereign crowned at Aix-la-Cliapello claimed as liis right to 
be afterwards crowned in Milan and in Romo. Thus grew 
up the Holy Roman empire, that strange state which, 
directly descending, through the empire of Charles the 
Great, from the empire of the Cmrs, contained so many 
dements foreign to ancient life. We are hero concerned 
with it only in so far as it affected Germany. Germany 
itself never until our own day became an empire. It 
is true that at last the Holy Roman empire was as a 
matter of fact confined to Germany; but in theory it was 
something quite different. Like Prance, Germany was a 
kingdom, but it differed from France in this, that its 
king was also king in Italy and Roman emperor, As 
the latter title made him nominally the secular lord of 
the world, it might have been expected to excite the pride 
of his German subjects ; and doubtless, after a timo, they 
did learn to think highly of themselves as the imperial race. 
But the evidenco tends to show that at first they lad no 
wish for this honour, and woukl lave much preferred lad 
their ruler limited himself strictly to lis own people. 


There are signs that duiing Otto’s reign they began to lave 
a distinct consciousness of national life, their use of the 
word <c deutsch ” to indicate the whole people being one of 
these symptoms. Their common sufferings, struggles, and 
triumphs, however, account far more readily for this feeling 
than the supposition that they were elated by their king 
undertaking obligations which took him for years together 
from his native land. So solemn were the associations 
with the imperial title that, after acquiring it, Otto pro- 
bably looked for more intimate obedience from his subjects. 

They were willing enough to admit its abstract claims ; but 
m the world of feudalism there was a multitude of estab- 
lished customs and rights which mdely conflicted with them, 
and in action, remote and abstract considerations gave way 
before concrete and present realities. Instead of sti engthen- 
mg the allegiance of the Germans towards their sovereign, 
the imperial title was the means of steadily undeimining it 
To the connexion of their kingdom with the empire they 
owe the fact that for centuries they were the most divided 
of European nations, and that they have only now begun 
to create a genuinely united state. Prance was made up 
of a number of loosely connected lands, each with its own 
lord, when Germany, under Otto, was to a large extent 
moved by a single will, well organized, ancl strong, But 
the attention of tho French kings was concentrated on their 
immediate interests, and in course of time they brought 
their unruly vassals to order. The German kings, as 
emperors, had duties which often took them away for long 
periods fiom Germany This alono would liavo shaken 
their authority, for, during them absence, the groat vassals 
seized lights which it was afterwards difficult to recover. 

But the emperors were not merely absent, they had to engage 
m struggles in which they exhausted the energies necessary 
to enforce obedience at home; and, border to obtain help, 
tlioy were sometimes glad to concede advantages to winch, 
under other conditions, they would liavo tenaciously clung, 

Moreover, tho greatest of all their struggles was with the 
papacy; so that a power outside thoirkbgiloin, but exercising 
immense influence within it, was in the end always prepared 
to weaken them by exciting dissousiou among their people. 

Thin tho imperial crown was the most fatal gift that could 
have boon offorocl to the German kings; apparently giving 
them all things, it deprived thorn of nearly everything, 

And in doing this, it inflicted on many gcnoi aliens incalcul- 
able and noedless suffering. m 

By the policy of his later years Olio did much to prepare Incimo 
tho way for tho process of disintegration which he rendered ° r lloU(,a - 
inevilablo by restoring tho empire, With tho kingdom 
divided into iivo great duchies, tho sovereign could always 
have maintained at least so much unity as King Ifonry 
secured; aud, as tho experience of Otto himself showed, 
thorowould have boon chances of much greater centralization. 

Yob ho threw away this advantage. Lorraine was divided 
into two duchies, Upper Lorraine and Lower Lorraine. In 
oach duchy of tho kingdom ho appointed a palsgrave, whoso 
duty was to maintain royal rights ; and after Margrave Gore 
died, his territory was divided into several marches, and 
placed under six margraves, each with tho same powers as 
Gero, and having extensive lands. Otto gave up the 
practice of retaining tho duchies either in his own hands or 
m thoso of relatives, Even Saxony, his native duchy, and 
tho chief sourco of his strength, was given to Margrave 
Bilking, whoso family long afterwards kept it, As a set-off The 
to the power of tho princes— for tho reigning immediate ollwl1, 
vassals of the crown ranked as princes— Otto, especially 
after he became omporor and looked upon himself as tho 
protector of the church, immensely increased the importance 
of the prelates. They received groat gifts of land, were 
endowed with jurisdiction in criminal os well as civil cases, 
and obtained several other valuable sovereign rights. The 
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emperor’s idea was that, as church lands and offices could 
not be hereditary, their holders would necessarily favour 
the crown. But he forgot that the church had a head 
beyond Germany, and that the passion for the rights of an 
order may be not less intense than that for the rights of a 
family Whilo the empire was at peace with the popes, 
the prelates did strongly uphold it, and their influence 
was unquestionably, on the whole, higher than that of rude 
secular nobles But with the empiro and the papacy in 
conflict, they could not but abide, as a rule, by the autho- 
rity which had the most sacrod claims to their loyalty. 
From all these circumstances it curiously happened that the 
sovereign who did more than almost any other to raise the 
royal power, was also the sovereign who, more than any other, 
wrought its decay. 

Otto II. Otto II. (973-983) had been crowned king and co- 
imperator m his father’s lifetime. His troubles began 
within a year in Bavaria, which was now a very great 
duchy, not only including the valley of the Inn, but 
reaching up along the westorn frontier of Bohemia and the 
eastern frontiers of Swabia and Franconia as far as the 
Bohemian Forest. I-Ionry, the brother of Otto I, had died 
soon after the battle of the Lechfcld, and had been suc- 
ceeded by a young son, who, as he grew up, showed himself 
of so contentious a disposition that ho was known as Henry 
the Wrangler. This young duko’s sister had married the 
aged duke of Swabia, over whom she had absolute control, 
so that the younger branch of the houso of Saxony had 
acquired an importance which the emperor could not affect 

Civil to ignore. Taking offonco at some action of Otto’s, Henry 

wai'H, the Wrangler conspired against him and rebelled. This 
first rebellion was easily put dowu, but Henry soon escaped 
from tlio imprisonment to which ho was condemned, and 
then Bavaria was the scone of a war which gave occasion 
to groat bloodshed. Whou at last Ilonry was overcome, his 
duchy was taken from him and granted to one of tlio 
omporor’s cousins, a son of Ludolf, who had caused so 
much anxiety to Otto 1. As this princo had already 
rocoivod Swabia, Otto was able, without scorning to be harsh, 
to deprivo Bavaria of some of its importance. The southern 
part, Carinthia, which had hitherto boon a march, was 
separated from it and made a duchy; and tho eastern 
march, Austria, was also taken away, and formally mado 
over to Liutpold, of tho Babonborg family, who had already 
ruled it for some time, and had proved himself a faithful 
vassal. Another mombor of tho same houso was invested 
with tho Nordgau, a part of Bavaria to tho north of tho 
Danube, which formod a sort of wedge between Bohemia on 
, the ono hand and Franconia and Swabia on tho other. 
Having arrived at this settlement, Otto went to chastise the 
unruly Bohemians ; but while ho was away war was begun 
behind him by the now duko of Carinthia, who, forgetful 
of the benefits he had just received, rose to avenge tho 
wrongs of his fnond Duko Henry The emperor hastily 
concluded peace with Bohemia, tho duke of which did him 
homage; and tho rising was quickly put down. Henry 
was made over to the keeping of tho bishop of Utrocht, and 
Carinthia rocoivod another duko. 

In his anxiety to obtain southern Italy, Otto I. had 
secured, as wife for his successor, Thoophano, daughter of 
tho Byzantine emperor, to whom southern Italy belonged. 
Otto II, having all his father’s ambition with much of his 
strength and haughtiness, and being in the full flush of 
youth, longed to got away from Gormatiy and to claim these 
remote possessions, But he was detained for some time 
by a sudden and unscrupulous invasion of Lower Lorraine 
in 978 by Lothair, king of France. So stoaltliily did tho 
invader advance that the emperor and ompross, who hap- 
pened at the time to be at Atx-la-Chapelle, had just time 
to escape before the town was seized. As quickly as pos- 


sible Otto placed himself at the head of a great army, and 973-: 
marched to Pans. The approach of winter compelled him invasu 
to return without taking the city, which was well fortified; 
bub soon afterwards Lothair gavo up all claim to Lorraine, Fmnc( ’ 
and peace was restored. At this time Lower Lorraine, winch 
Otto I. had added to the crown lands, was held as a fief of 
the German sovereign by King Lotkair’s brother Charles, 
the last of the Carohngs, whoso claims to the French throne 
were afterwards put aside m favour of Hugh the Great. 

At last Otto was able to fulfil the wish of his heart, and 
he did not again see Germany. His claims to southern 
Italy were vehemently opposed; and in 982 he suffered a 
disastrous defeat at the hands of the Greek emperor’s sub- Dofoat 
jects and their allies, the Saracens of Sicily, — saving his life Otto u 
by a romantic adventure. The tidings of tins crushing blow 
cast gloom over Germany, aud in the north and east the 
Danes and Slavs, as if tho spell by which the first Otto had 
held them was broken, attacked the Germans with an 
audacity and a determination they had never before dis- 
played. With tlio Danes the Saxons were able to cope; 
but the Slavs, who vehemently detested the German yoke, 
fought with such dosporato courage that much of tho work 
effected by Margraves Billnug and Gcio was altogothcr 
undone. They had seemed to bo decisively conquered, but 
two centuries passed before they wore beaten back to tho 
position to which they had been reduced m tho previous 
reign. Such wore tho first fruits of tho assumption of the 
imporial title. 

About a year boforo his sudden death in Homo, Otto hold Otto I 
a diet in Verona which was attended by the Gorman princes. 

They would not kolp him in his Italian enterprise, which 
was extremely unpopular ; but they consented to recognize 
his infant son Otto as his successor. This child thoy took 
back with them to Germany, and after the emperor’s death 
he was crowned in Aix-la-Cliapello. Henry tho W rangier, as 
liis near relative, was released from confinement and made his 
guardian ; but as this restless princo soon showed an inclina- 
tion to secure tho crown for himself, tho infant king was 
taken from him aud placed under the charge of his mother 
Tlioopkauo. Afterwards, when she died, ho lived with his 
grandmother, the empress Adelaide. Whilo those two 
ladies acted, ono after tho other, as regent, the chief func- 
tions of government wero discharged by Willigis, archbishop 
of Mainz, a vigorous prelate who had risen from a humble 
rank to tlio highest position in the Gorman Church. Ho 
was aided by tho princes of the state, each of whom claimod 
to kavo a voice in tho supremo administration, Under 
those conditions vigorous rule was impossible; so that during 
the minority of Otto the royal authority was greatly weak- 
ened. In Bavaria, after the death of Henry the Wrangler, 
tho higher vassals, without waiting for the appointment of 
a duke, returned to the ancient German custom, and elected 
Henry’s son. A similar election took place iu Thuringia, 
the head of which, although not a duko, raulcod with tho 
chief aristocracy. And along tho coasts of Friesland was 
formed a virtually free state, which was at a later time tho 
scene of a long-continued contest between the Frieslandors 
and the powerful counts of Holland. At the ago of fiftoon 
Otto III. (983-1002) was declared to Imvo reached his 
raaj onty. Ho had been so carefully trained in all the learn- 
ing of tho age that ho was called “ tho wonder of tho world,” 
and a certain fascination still attaches to his imaginative, 
although somewhat fantastic, nature. His mother having 
imbued him with tho extravagant conceptions of the 
Byzantine emperors, he introduced into his court an amount 
of splendour and ceremonial that had hitherto been unknown 
in woslorn Europe, Most of his time ha spent in Borne, Sclwm 
and hero he cherished a vast schema by which he was to do 
much more than recall the empire of Charles the Great in 11 ‘ 
its whole extent. As the heir of the Western emperors, and 
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1000-24. blio grandson oE an Eastern emperor, lie fancied that lie 
might unite the entire known world under his rule. Home 
was to he its centre, and Germany but a province. In this 
vague design ho was warmly encouraged by Gerbert, the 
greatest scholar of the day, whom, as Silvester II., he raised 
to the papal see. Silvester saw that in such an empne, 
with such an emperor, it would not be difficult for the 
papacy to become the real source of influence. Meanwhile 
Germany suffered severely from internal disorder and from 
the inroads of her rude neighbours; and when, in the year 
1000— a year which Otto, with many others, feared might 
see the end of the world— he visited his northern kingdom, 
there were eager hopes that he would smite the national 
enemies with something of the vigour of his predecessors. 
But the impeiial dreamer found it more interesting to go to 
Aix-la-Chapelle, and to descend into the tomb of the mighty 
Charles, beside whose gorgeously arrayed body, as it sat 
on its marble throne, he gave free scope to his fancy, — ap- 
parently under the strange impression that his was a spnit 
akin to that of the worldly and resolute conqueror. One 
The practical step he did take, but it was in a direction contrary 
Poles, to that d esired by his sub j ects. The Poles, of wh om we hear 
first during the reigti of Otto I , and who inhabited the 
country immediately to the east of the Oder, had since his 
time owed a vague allegiance to the Germans. They were 
now ruled by Boleslaus, a chief of an aggressive and deter- 
mined spirit, who by ostentatious loyalty gamed the good- 
will of Otto III. The latter commissioned him to conquer 
the Pomeranians, a duty which he gladly and effectually 
discharged, adding to the Pomeranians the Prussians and 
some of the Bohemians. The large state thus formed the 
emperor made independent of Germany, probably in the 
hope that it might form the centro for a pioviuce of his 
future empire. Its Christian missions wore severed from 
the church of Germany and formed into a now Polish 
church; and the emperor himself founded tho head see at 
Gnesen, where his friend Adalbert had met a martyr’s 
death. This was done with the sanction of Pope Silvester, 
who at the same time established an independent national 
church in Hungary, and encouraged Stephen to become the 
first Magyar king, by sending him from Homo a golden 
crown. 

Otto’s magnificent plans received a fatal shock from 
the insubordination of the Eooians, for whoso city ho 
designed so much honour. When lie died, perhaps by 
poison, there was no representative of tho elder branch of 
the Saxon family, and several candidates came forward for 
Henry II. the throno. Henry II. (1002-1024), son and successor of 
Henry the Wrangler, and therefore tho great-grandson of 
King Henry I. by a younger line, managed to reach Aix-la- 
Chapelle before his chief rival, tho duke of Swabia, and was 
there crowned, As ho had not boon oloctcd, ho was obliged 
to humble himself by going about among tho princes and 
entreating their allegiance. His shattered health, querulous 
temper, and abject submission to priestly influence unfitlod 
him for the great position to which ho had raised himself, 
and his reign was an unfortunate one for Germany. For 
ten years civil war raged in Lorraine; in Saxony, too, torrents 
of blood were shod in petty quarrels, Hitherto it had been 
the right of the crown, when a duke or other prince died, 
to appoint his successor ; and obviously no royal right was 
of greater importance. In Henry’s time the principle of 
inheritance was virtually established in favour of tho im- 
mediate vassals of tho sovereign. He the more willingly 
made this concession because of. his extravagant generosity 
to tho church, in which, like Otto I., he looked for his 
main support, He had Ms reward in the attachment of 
the papacy, by which ho was ultimately canonized; but he 
succeeded, no bettor than his predecessors ineounterbalancing 
the secular by tho spiritual princes. In his foreign wars ho 


was as little prosperous as in his government at home. 
Boleslaus, who was now a powerful sovereign, had con- 
quered Bohemia and Lusaka; and so anxious was Hemy 
to wm back these lands that, notwithstanding his Chnstian 
zeal, he obtained the alliance of certain Slavonic tribes by 
undertaking that their religion should not be interfered 
with. Bohemia and Lusaka wore for a time detached 
from the Polish kingdom, but they were reconquered, and 
after a war of fourteen years tho Pole was a greater ruler 
than ever. Henry went three times to Italy, and was 
crowned Lombard king and emperor. Before he became 
emperor, in order to assert his right of sovereignty over 
Home, he called himself king of the Homans , and this was 
the designation borne by his successors until they received 
the higher title from the pope. Up to this time a sovereign 
crowned m Aix-la-Chapelle was simply “ king of the East 
Franks ” or “ king of the Fianks and Saxons ” 

The great nobles now met at Oppenheim, and elected to Fran- • 
the throne Conrad, a count of Franconia. The dukes of oornan 
Upper and Lower Lorraine, with a number of prelates, op- llyM V- 
posed this choice ; but their objections wore overborne, and ^™ riul 
Conrad II. (1024-39) seemed to have no reason to dread ' 
internal enemies. "Very soon, however, he hud to battle 
with a formidable conspiracy, and during nearly Ins whole 
reign ho was exposed to dangers of this kind ; for lie was a 
masterful king, looked with extreme jealousy on tho rights 
the princes had acquired, and wished Ms crown to bo tho 
symbol of a genuine central authority. Ho was remarkably 
successful m contending with rebellion, and tho chief oaiibo 
of his success was that lie allied lumself with a powerful 
force, the significance of which luid not boon dotoctod by 
previous sovereigns. Hitherto tho vassals of groat lords — Mediate 
the mediate nobles — had been vei y much at the mercy of nolilob. 
their superiors. Comad, scoiiig that ho and they had 
a common daugor, mado them more independent. It was 
not until nearly tho end of Ins reign that ho issued his 
famous edict in Italy, decreeing that no lief -hold or should 
bo deprived of Ins lief without judgment of his peers ; but 
ho carried out this policy from tho beginning in Germany, 
and oven from tho judgment of a Jiof-hohlor’s poors there 
was a right of appeal to the royal tribunals. The result 
of this policy was that the inferior fief -holders were unwill- 
ing to follow their lords against the king. Th us when Duke 
Ernest of Swabia, his stepson, rose against him, and appealed 
to bis men, as in old times, to make his cause fchoir own, 
they refused, urging that the sovereign was the supremo 
protector of tlioir liberties, Conrad soon revealed that 
his object was tho same us that which Olto 1. long pur- 
sued, — not to do away with tho duchies, but to gut thorn, 
if possible, under his immediate control. Tho principle 
of inheritance ho extended to tho throne ; and in his case 
it was recognized, his son Henry being crowned as his 
successor soon after he himself became king. To young 
King Henry ho granted Bavaria in lief, when tho reign- 
ing duko, by rising against him, forfeited his title ; and 
afterwards, despito the bitter opposition of tho nobles, 
ho invested tho same prince with Swabia, tho ducal family 
of which died out. Carinthia, being vacant, was given to 
Conrad’s nephew. As Franconia over since tire time of Otto 
had remained in tho hands of tho sovereign, Saxony, Thur- 
ingia, and tho two Lorraines wore the only duchies of which 
Cotrnid was not more or loss master. 

When Conrad mounted tho throne, tho safety of Germany Neigh- 
was endangered from three different points, On tho north 
Denmark was ruled by Canute, the groat English sovereign ; p<mr8 ' 
on the oust was tho wide Polish state, whoso sovereign 
Boleslaus crowned himself king, and still had possession of 
Bohemia and Lusatia; to the south-east was Hungary, 
which, under Stephen I,, was rapidly becoming an organized 
and formidable power, Conrad was prudent enough to ask 
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in marriage for Ms son Henry Canute’s daughter, and in 
return lie ceded to Denmark the march of Schleswig. The 
Danes thus became the fnonds of the Germans, and were 
of service to them in keeping down the Wends. With 
Hungary, Conrad wagod war, but not successfully, for, 
although a statesman, ho appears to have been no groat 
general. He was more fortunate in Poland; Boleslans 
having died, the Poles plunged into a furious civil war, 
and he was able to turn their disunion to his own advan- 
tage. Moreover, a youthful hero, Broteslaus, an illegiti- 
mate son of the duke of Bohemia, having earriod away 
from a convent a young German lady, a poweiful noble’s 
daughter, whom he passionately loved, and who had un- 
bounded influenco over him, was induced to place his 
sword at the disposal of Conrad, ancl by a single raid ho 
drove the Poles from Lnsatia. Lusatia and Bohemia were 
thus restored to Germany, and the Polish ruler, who now 
claimed no higher title than duke, did homage to Conrad 
for his lands. 

In Italy Conrad was ill received, for although as emporor 
and Lombard king ho was its lawful sovereign, the Gormans 
were still looked upon as intruders, and by force alone they 
could maintain their rights. The event which at the time 
threw most lustio on his reign was his acquisition of tho 
kingdom of Burgundy or Arles. It was bequeathed to him 
by Rudolf III., whoso mooo Gisola was Conrad’s wife. In 
1032 ho was crowned, and was at onco recognized by tho 
Germ an-spealdug population. The' others resisted, but 
in two yoars all opposition had boon ovorcome, ancl he re- 
ceived in Geneva tho homage of tho loading southern nobles. 
This beautiful kingdom was full of prosperous cities, and 
its possession scorned to add incalculably to tho power of 
the Gorman kings ; but in tho end it proved an occasion of 
humiliation rather than of strength. 

Henry III. (1030-06), who had boon crowned, while his 
father was alive, king of Burgundy as well as of Germany, 
had none of tho rudeness and reckless impulsiveness which 
marred Conrad’s great qualities ; but ho had tho same 
decisivo judgment, far-reaching ambition, and irresistible 
will. In tho labor yoars of Conrad, BreLoslaus, tho young 
Bohemian prineo who had served him so well in Lusatia, 
having succeeded his father as duke of Bohomia, waged wav 
in his own interest against tho disunited Poles, and easily 
brought thoir wliolo state into subjection. As he showed 
signs of wishing to become an independent sovoroign, Iloury 
invaded his territory, and so completely ovorcamo him that 
he appeared before tho king in Ttatisbon, barefooted and 
in a penitent’s garb. Henry treated him generously, and 
was rewarded by receiving to tho end of his reign the ser- 
vice of a loyal vassal ; and tho young king also gained the 
good-will of the Poles by placing over them their lawful 
prince, Cosimir, who willingly did homage for his land. 
The king of Denmark, too, acknowledged Henry as his 
feudal lord. Moreover, by several campaigns in Hungary, 
forced upon him by the violence of its king, Samuel, son- 
iu-law of Stephen I, Henry brought that country for the 
first time, but only temporarily, into the position of a fief 
of the Gorman crown. In Germany itself he acquired, 
during tho first ten years of his reign, an authority wMch 
had been unknown since tho days of Otto I. His bitter 
enemy, Duke Gottfried of Upper Lorraine, who conspired 
against him time after time, and found powerful allies in 
certain Burgundian nobles and in tho counts of Flanders 
and of Holland, was beaten down ; and he was abls to dis- 
pense against tho most powerful princes tho laws of the 
kingdom, and to force them to maintain tho public peace. 
Under this severe and beneficent rule Germany enjoyed a 
period of internal quiet such as she had probably novor 
before experienced. But even Plenry could n ot permanently 
divert from its course the central political tendency of tho 


age. The princes, convinced that his aim was to bring the 1024-53. 
duchies under his direct authority, and thus to create a 
monarchy which should have but ono head, sullenly 
awaited their opportunity; and it came when, in 1052, 
after a ten months’ siege of Presburg, ho was obliged to 
retreat precipitately from Hungary. Tho influence of his 
great fame was shaken, and from this time lie had to 
contend against warlike nobles. On one occasion he found 
out, only through the death-bed repentance of a rebel, that 
he was the object of a widespread conspiracy, which, had 
he remained in ignorance, would inevitably have succeeded. 

Even the mediate noblos, who had stood loyally by Conrad, 
were not his friends ; for his wars made serious demands 
upon them, and his administration of justice was often 
stricter in rogard to their class than they quite approved. 
Although at tho time of his doath he was still one of the 
most powerful sovereigns who ever reigned in Germany, he 
was obliged to adopt a conciliatory policy, — even Duke 
Gottfried, after all his ofiencos, being established in his 
duchy. 

At the beginning of Henry’s reign the church all over Tho 
Europe was in a deplorable condition. Simony in its basest papacy, 
forms was almost universally practised, and morality among 
tho clergy was at its lowest ebb. Tlio papacy, too, had 
sunk into a degraded state, its authority boiug annihilated, 
not only by tho character of successive popes, but by the 
fact that there were at tho samo time threo claimants of 
tho Roman soo. These evils wore regarded with sorrow 
by Henry, who was a man of sincere and rigorous piety. 
Associating himself with the reforming movement which 
proceeded from Cluny, ho not only commanded and pleaded 
with his prelates to put an end to abuses, but resolvod to 
strike the evil at its root by stern exorcise of his imperial 
rights. In 1046 ho entered Romo at tho head of an army 
which had secured for him in northom Italy such respect 
as had been given to noGoraian ruler since Charles tho Great, 
and summarily deposed tho three popes whose contentions 
had caused scandal throughout Christonclom. Ho then raised 
to the papal soo tho bishop of Bamberg as Clement II., who 
crowned him emperor; and after Clement, when death 
mado fresh appointments necessary, threo other German 
popes, Damasus II., Leo IX., and Victor II, Under these 
popes a now era began for tho church and for tho papacy. 

Behind the two latter was tho stern, unfaltering, high- 
minded Hildebrand, who, as thoir adviser, silently prepared 
tho way for his own momorable term of rule. In thus 
reforming tho papacy, Henry III. fulfilled what was regarded 
as tho noblest duty of his imperial office; but ho also 
sharpened a woapon whoso keen edge was first triod against 
his son. 

The last years of Henry III. form a turning-point in 
German history. Groat kings and emperors came after 
him; but none of them possessed tho direct, absolute 
authority which he freely wielded j even in the case of the 
strongest, tho forms of feudalism more and more interposed 
themselves between tho monarch and tho nation, and at 
last royal authority virtually altogether disappeared. The 
process was hastened by the unforfcunato fact that Henry 
III. was;saccooded by a child. Tho infant king, Henry IV. Horny 
(1066-1106), was at first in charge of Ids mother, tho • ,V ‘ 
empress Agnes, a lady of excellent qualities, but too gentle 
for a position wMch demanded tho exercise of stem 
virtues. Her rulo was jealously watchod by Anno, arch- 
bishop of Cologne, a rigid churchman of imposing per- 
sonality, cold to tho ordinary interests of tho world, but 
passionately dovoted to his order. Discontented by* the 
predominant influence of the bislop of Augsburg at court, 
ho managed, by a clever trick, to get possession^ of the 
king and the insignia of royalty. Agnes, knowing his 
power, and deserted by her friends, retireil from the regency ; 
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1056-77 and Anno began forthwith to rule the state. By and by 
he was compelled by the diet to share his duties with 
Adalbert, archbishop of Bremen, who was not less ambitious 
than Anno, but was as gay, sociable, and worldly as his rival 
was proud and morose. In the end Adalbert made himself 
complete master of Henry, who thus grew up under the 
most diverse influences. The young king was generous, and 
endowed with considerable intellectual gifts ; but, passing 
as he did from the gloomy palace m Cologne, where he 
lived a monks life under terrible censors, to the palace in 
Bremen, where he was petted and flattered, he became 
wayward and self-willed. He assumed the duties of govern- 
ment at the age of fifteen, and soon made enemies of neaily 

Saxony, all the chief princes In Saxony, where, like Ms father, 
he held his court, he excited by a series of injudicious pro- 
ceedings intense hostility. While the Ottos were in pur- 
suit of the imperial phantom, a number of the crown lands 
in this duchy had been seized by nobles whose descend- 
ants now held them. Henry insisted on restoring these ; 
and, as Henry I. had taken possession of the domains of 
his Carolingian predecessors, so Henry IV. claimed the 
domains of his Saxon predecessors. As if this were not 
enough, he built a number of fortresses which the free 
peasantry imagined were intended for prisons ; he kept in 
confinement the heir to the duchy, and he persistently 
spoke of the Saxons in a tone of supreme contempt. All 
classes were thus combined against him; audm 1073 the 
universal discontent found expression m a vast popular 
assembly, attended alike by freemen and by nobles, and m 
which — such was the gratitude of the chuich for royal 
favours— a leading place was taken by the archbishop of 
Magdeburg and by the bishop of Halberfcstadt, tho former 
the brother, the latter the nephew, of Archbishop Anno. 
Henry was surprised by a band of rebels m his fortress of 
Harzburg, near Gosiar Attended by a few followers he 
escaped, and appealed to tho princes for support ; but he 
could nob compel their aid, and of free will they would 
grant him nothing. After tedious and degrading negotia- 
tions, in which he was accused of every kind of crime, lie 
was at last obliged to yield the demands of Ms enemies. 
As these demands did not include the destruction of tho 
fortresses, the peasants, fancying they were betrayed, refused 
to lay clown their arms, and stormed through the duchy, 
not only battering down the detested buildings, but oven 
destroying the chapel of tho Harzburg fortress and com- 
mitting acts of desecration with ruthless fury. This so 
alarmed the princes, both spiritual and secular, that Henry 
was able to advance with a large army into Saxony, where 
in 1075 he gained a decisive victory, and re-established tho 
authority of the crown. 

Gregory While Germany was in this confused state, Hildebrand 
bad become pope, as Gregory VII., and in 1075 ho issued 
his famous decree against the marriage of tho clergy and 
against their investiture by laymon,— for boldness and 
vastness the most magnificent policy over devised, since, 
had it been effected, the pope must liavo becomo tho 
secular as well as the spiritual lord of Christondom. So 
quickly had tho reforming zeal of Henry III, made tho 
papacy a power which threatened to ovorahadow tho 
world. To tho decree as to investituro it was impossible 
for any sovereign to submit, and in Germany tlioro were 
stronger reasons than elsewhere for resistance. Half the 
land of the country was held by the clergy, and most of it 
had been granted to them becauso, in virtue of their feudal 
relation to the sovereign, it was supposed that they would 
bo his most efficient helpers. Had the feudal tie been 
broken, the crown would soon have vanished, and tho con- 
stitution of modiawal society must have undergone a 
radical clitmgo. Henry, who had hitherto treated the new 
pope with excessive respect, and was behoved at the Vatican 
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to have no strength of character, now announced his inten- 
tion of going to Borne and assuming the imperial title. 

The pope, to whom the Saxons had been encouraged to 
make complaint, responded by sending back ceitam mes- 
sengers of Henry’s, with the command that he should do 
penance for the crones of which his subjects accused him. 
Enraged by this unlooked-for arrogance, Henry summoned 
a synod of German bishops, who declared Hildebrand 
deposed. The answer was a bull excommunicating tho 
German king, dethroning Mm, and liberating his subjects 
from their oath of allegiance. 

Never had a pope ventured to take so bold a step It Effect of 
was within the memory of even young men that a German Henry’s 
king had dismissed three popes, and raised, one after 
another, four of Ms own prelates to the Homan see. And j_ lon _ 
now a pope attempted to drag from his throne the successor 
of this very sovereign. The effect of the bull was tremen- 
dous, no other was ever followed by equally important 
results. The princes had long been chafing under royal 
power; they had shaken even so stern an autocrat as Henry 
III., and the authority of Henry IV was already visibly 
lowered. At this important stage in their contest with the 
crown a mighty ally suddenly offered himself, and, with 
indecent eagerness, they hastened to associate themselves 
with him Their vassals and subjects, appalled by tho 
invisible powers wielded by the head of the church, sup- 
ported them in their rebelliousness. Henry had looked for 
no such result as this ; he had not comprehended the influ- 
ences which lay bonoath the surface, and was horrified by 
Ms unexpected isolation At a diet in Opponhoim he in vam 
humbled himself before the princes They turned from him 
coldly, and decided that the pope should be asked to como 
to Germany to investigate, along with tliemsolvcs, the accusa- 
tions brought against Mm ; that if, within a year, the sen- 
tence of excommunication wore not removed, tho king should 
lose his crown ; and that in the moantimo ho should livo in 
retirement. 

Now came the strango scouo at Oanossa which burned Scene at 
itself into tho momory of Europo. For three days, in tho CnuoHsa. 
depth of winter, tho representative of the Ctosars, clad in a 
penitent’s shirt, shivered in tho outer court of tho Countess 
Mathilda’s castle, entreating to bo admitted into tho pope’s 
prosonco. No other mode of escape than complete subjec- 
tion to Gregory had suggested itself, or was perhaps pos- 
sible ; but it did not save him. Although tho pope in a 
manner forgave him, tho Gorman princes, being resolved 
not to miss tho chance which fortune had given them, mot 
in his absouco and deposed him, electing Buclolf, duke of 
Swabia, as Ms successor. But I lonry’s bitter humiliations 
transformed his character ; they brought out all libs latent 
capacities of manliness. From being a wilful, thoughtless 
lad, ho bocamo a resolute man, with many evil traces 
indeed of his irregular training, but with a deep conscious- 
ness of Ms rights, and a fixed determination to maintain 
them. 

The war that followed— the war of investitures— was the War of 
opening of that tremondous struggle betweon tho empire inv0Sli * 
and tho papacy, which is the central fact of mediaeval history, tur6s ' 
and which, after two centuries of conflict, ended in the 
exhaustion of both powers. Its details belong more to 
tho hislory of Italy than to that of Germany, but in 
Gormany its offocls wore most dooply felt. It was now 
that tho nation plucked tho bittor fruits of tho seed planted 
by Otto I in assuming tho imperial crown, and both by 
Otto and his predecessors and successors in lavishing 
worldly power upon tho church. In the ambition of tho 
spiritual and the secular princes the popes had an immense 
engine of offonce against the emperors; and they unscrup- 
ulously turned it to the utmost advantage, Tho most loyal 
friends of the emperors wore tho citieB, They had boon 
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steadily growing up, especially in the Rhine country and in 
southern Germany, and could not hut see that they had far 
more to fear from the princes than from the crown. Hence, 
when Henry returnod to Germany, Worms, Spires, and 
many other towns opened their gates to him, and freely 
contributed of their wealth ; and towards his successors they 
pursued a like policy. 

After several indecisive battles the rival king, Rudolf, was, 
in 1080, defeated and slain. Henry then carried the war 
into Italy, where he was crowned emperor by his own anti- 
pope, and in 1085 Hildebrand died au exile from. Rome, 
although with unbroken spirit. In Germany two other 
rival kings were set up, Hermann, count of Luxembourg, 
and Elcbert, margrave of Meissen; but they were only 
partially successful, and after the death of the latter in 1080, 
had Germany followed her own impulses, there would have 
been peace. In the papacy, however, Henry had an impla- 
cable foe ; aud again and agaiu, when ho seemed to he ou 
the point of complete triumph, it kindled anew the smould- 
ering embers. His son Conrad was stined up against bim 
in Italy ; and in Germany, whon ho was .near the end of 
his clays, his second son Homy was induced to head a 
First dangerous rebellion. During his roign fclio first crusade | 
omsade. fc 0 ok place, and ho suffered sovoroly from tho pious zeal 
which it expressed and intensified. Tho movement was 
not m the cud favourable to papal supremacy, but tho 
early crusaders, and those who sympathized with thorn, 
regarded the enemies of the pope as tho enemies of re- 
ligion. 

HomyT, Pope Paschal II. did not doubt, after tho death of 
Henry IV., that ho would immediately triumph, but he was 
mistaken. Henry V. (1100-25), who had promised, with 
uncunscious irony, to treat him as a father, wont on, like lus 
predecessors, investing prelates with ring and staff, and, 
whon expostulated with, replied that he could not be ex- 
pected to give up a right which had bclongod to all pre- 
vious kings, War broke out anew, and, as in tho time of 
Henry IV., the pope found enthusiastic supporters among 
the princes. Ono of tho most ardout of those was Lothair, 
whom Homy V. himself had made duko of Saxony, after tho 
extinction of the Billung lino, by which for a century and a 
half tho duchy had boon ruled, Homy’s chief friends worn 
tho two Hohenstaufcu princos, Fieilorick and Conrad, to tho 
former of whom Henry IV. gave tho duchy of Swabia whon 
Rudolf became his rival king, while the latter was croatod 
by Henry V. duko of Franconia, a country which had been 
attached to tho crown lands since tho time of Otto I 
Theso two brothora were enthusiastic imperialists, and up- 
hold with persistent courage tho cause of thoirsovereign on 
tho repeated occasions on which ho wont to Italy to chastise 
the pope, At last, in 1 1 22, peaco was restored by the con- 
Concov- cordat of Worms. By this compromise, which was forced 
dal of by exhaustion upon both parties, the right of electing the 
Worms, prelates was granted to the clergy, and the omperor rosigned 
the right of investing thorn with ring and staff. On tho 
other hand, it was arranged that the elections should take 
place in the prosonce either of the emperor or of Ms repre- 
sentative, and that ho should invest the prelates with tho 
sceptre. Tho papacy was thus very far from realizing the 
great schemes of Hildebrand ; still, even in regard to the 
particular question in dispute, it gained solid advantages, 
and its general authority was incomparably more important 
than it had been half a century before. For it hacl waged 
war on the emporor himself; instead of acknowledging 
its inferiority as in old times, it had claimed to be the 
highest power ; it had oven attempted to dispose of the im- 
perial crown as if the empire were a fief which it granted 
of its good will ; and it had found out that it could at 
any time hamper, perhaps paralyse, imperial authority, by 
exciting strifo in Germany 


The Franconian dynasty died out with Henry V., and 1080- 
Lothair, duke of Saxony, was elected to succeed him. Lothair 1152 
(1125-37) excited the enmity of the Hohenstaufen princes Lotluur 
by demanding that they should give up certain crown lands oa 
which had been incorporated with their duckies. Unable 
to defend himself agaiust them without help, he secured a 
powerful ally by granting his daughter m marriage to Henry Hemy 
the Proud, grandson of Welf, a prince whom Henry IV. the 
had made duke of Bavaria. As this vehement noble soon l>rou< *' 
succeoded to Bavaria, and was also invested with Saxony, 
he became by far the greatest subject in Germany. Never- 
theless, the duke of Franconia and the cluke of Swabia 
withstood him, and not until within throe years of the 
emperor's death were they forced to crave for pence, A 
considerable portion of Lothair’s reign was spent in Italy ; 
and Innocent II. claimed that when he received the im- 
perial crown he did so as a vassal of tho pope, 

Nothing could indicate more dearly than this fact Decay of 
how much of their olcl power tho German kings hacl lost. < 

It was not past kopo that even yet some of their former iwel '‘ 
splendour might bo restored ; aucl for a brief period mon- 
archy did again stand high. Still, its foundations wore 
sapped. Iucessant war, both at homo and in Italy, had 
deprived it of its force; it had lost moral influence by 
humiliations of which the scene at Canossa was an extreme 
type. Stoadily, with unwearied energy, lotting no oppor- 
tunity escape, the princes had advanced towards independ- 
ence, aud they might well look forward to such a bearing 
in regard to the kings as the kings had formerly adopted in 
regard to thorn. 

Later Mediaeval Period. 

Homy tho Proud was confident that lie would succeed Holion- 
i Lothair; but, by a hasty and irregular election, Conrad, duko atauWn 
of Franconia, was chosen king. Conrad III. (1137-52), an 
impulsive and not very wise ruler, found himself at once in ji 
serious perploxitios. Henry the Proud, knowing that evil 
was designed against him, rebelled, whereupon ho was 
declared to have forfeited his duchies ; and Saxony was 
grouted to Albert tho Boar, a strong and truly groat Saxon 
noble, while Bavaria foil to Leopold, margrave of Austria. 

Thus again the country was ravaged by war, for Henry tho 
Proud, although ho was unpopular in Bavaria-— the duchy 
ho lmcl inherited— was powerfully uphold in Saxony, which, 
over since Henry IV. hacl alienated it, had always been 
ready to join in an attack on the monarchy. Henry 
suddenly died, but tho struggle was continued by his brother 
Duke Welf ; and, but for the opportune death of some of 
the chief combatants, among them Leopold of Bavaria, it 
seemed probable that it would go hard with the king. W elf, 
hoping to be made Leopold’s successor, agreed to a com- 
promise, by which Saxony, with the assent of Albert tho 
Bear, was granted to Henry — afterwards Henry the Lion — 
tho young sou of Henry the Proud. Bavaria, however, Was 
in the end given to Henry Jasomirgott (so called from Ms 
habit of saying “Ja so mir Gott kolfo!”), margrave of 
Austria, a rough noble, who was afterwards found to have a 
decidedly inconvenient temper. Welf again took to arms, 
aud for years contended with his rival. Notwithstanding 
this and many other sources of confusion, Conrad was Second 
persuaded by the passionate eloquence of St Bernard to crusade, 
take part in tho second crusade. He catno back broken, 
dispirited, aud near his end, to find Henry the Lion at the 
hoad of a great army, daimingBavaria in addition to Saxony, 

— a claim which Conrad in vain attempted to dispute. 

Germany now passed under one of the greatest of her Frederick 
sovereigns, Frederick Barbaroasa (1152-90), nephew of rc “ fl a ' 
King Conrad, and sou of the Frederick, duke of Swabia, 
who had fought along with Conrad against Henry the Proud. 

I He was a man of large and noble nature, capable, indeed, 

X. — 6a 
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1152-90. if resisted, of great harshness, but a passionate lover of 
justice, with far-reaching ideals, ready to battle with 
gigantic difficulties, yet knowing how to recognize and 
submit to the inevitable. Allied to the Wolfs thiough 
his mother, and having a personal regard for Henry the 
Lion, he was anxious to bring to an end the strife of the 
Welfic and the Hohenstaufen families, and began his reign 
by promising to secure for Henry the duchy of Bavaria. 
Tor his adventurous and imaginative spirit the splendour 
of the impeiial name had an irresistible charm; and two 
years after he ascended the throne, in 1154, he went to 
Borne to be crowned emperor. After this the best years 
of his life were spent in Italy, where, in his obstinate 
struggle with the Lombard cities and with Pope Alexander 
III., he chiefly acquired his fame. Although it was con- 
ducted on his side mainly with German troops, it properly 
comes under Italian history, m which the record of his reign 
forms a bloody page, while his name is associated with one 
of the most peaceful and prosperous periods in the internal 
history of Germany. 

Hemy The promise th at Bavaria should be granted to Henry the 
ti' 6 Lion was not easily fulfilled, for Henry Jasomirgott doggedly 
10n ' refused to give it up. At last, however, Frederick, after 
his return from his first expedition to Italy, m 1156, recon- 
ciled the surly prince by detaching Austria, his native 
march, from Bavaria, and making it a duchy with certain 
special privileges, — an important step in the process by 
which Austria gradually became the centre of a powerful 
state. Henry the Lion then becamo duke both of Bavaria 
and of Saxony. This prince often gave offonco by a 
haughty and aggressive disposition, but few German dukes 
won so true a title to the good-will of posterity. Since the 
time of Otto II. and Otto III the Slavonic countries to the 
east of Saxony had been very imperfectly held in subjection. 
Henry devoted himself to the conquest of the territory 
along the shores of the Baltic, and he succeeded as no ono 
before him had ever done. But he was not a mere con- 
queror ; he built towns and encouraged those which already 
existed, founded bishoprics in tho nowly-won lands, and 
planted in them bodies of industrious colonists. Whilo ho 
was thus at work, a similar task was fulfilled a little to tho 
south of him by Albert the Bear, tho first margrave of 
Brandenburg, who, by just and onergetic rule, worthily pro- 
pared the land for its great, although far-off, destinies. 

IVecle- Early m his reign, by settling a dispute between two 
ru j k ’ s brothers who claimed tlie crown of Denmark, Frederick 
toothe? brou gk fc the king of that country once moro into the 
countries, position of a vassal of Germany. Ho broke into Poland 
also, and compelled its ruler to do homage, and, in return 
for great services rendered m his Polish campaign, raised tho 
duke of Bohemia to royal rank,— a change which in no way 
affected his duties to the German crown, but which gavo 
him a certain precedence ovor all other subject princos. 
The king of Hungary, although no attempt was nmdo to 
subdue him, became a useful ally of Frederick. Thus tho 
ancient fame of Germany, which was lost during tho con- 
fusion that came after Henry III, was to a largo extent 
restored in the neighbouring countries. Frederick re- 
asserted tho royal authority in Burgundy, and addod to 
the kingdom, by right of marriage, Upper Burgundy, or, as 
Internal it was afterwards called, Franche Oomtd Internal quiet 
wntV 116 esfcabliailod by strictly applying such laws as oxistod 
1 J against those who should break the peace ; and tho robber 
nobles never found a more implacable enemy. The 
cities flourished during his reign, and ho attached them to 
himself by granting to many of them the very liberties 
which, by a too literal interpretation of his imporial rights, 
ho withhold from the cities oE Lombardy. Yet, with all 
this, the nobles ajipoar to have boon enthusiastically devoted 
to him. They followed him time after time into Italy, 


gomg through incredible sufferings that lie might assert 
claims which were of no advantage to them, and which had 
been a curse to their nation. On one occasion, when a too 
confident legate read before the diet a papal letter, which 
seemed to imply that the empire was a fief of the papacy, 
indignant murmurs broke from the assembly, and the life 
of the offender was saved only by the intervention of 
Frederick himself. The secret of this great popularity was 
partly the national pride excited by Ins foreign achieve- 
ments, partly the ascendency which his genius gave him 
over other minds, partly the conviction that, while ho would 
abate nothing of his rights, he would ask no more than the 
laws of the empire sanctioned. 

In the later years of Fredericks reign, Henry the Lion Pall of 
had the misfortune to incur his deep displeasure. The Henry- 
duke, rendered arrogant by success, positively refused, 
because his conditions were not admitted, to attend the 
emperor in the Italian campaign which resulted in the fatal 
battle of Legnano. Ascribing this defeat wholly to Henry, 
Frederick returned to Germany resolved to work his rum. 
Summoned on three different occasions to attend tho diet, 

Henry held aloof ; whereupon, by judgment of his peers, 
he was condemned to the loss of both his duchies. After 
some resistance he submitted; but the utmost favour ho 
could secure was permission to retain Brunswick and 
Luneburg, while his term of banishment to England was 
reduced from seven years to throe. Bavaria was granted to 
Otto of Wittelsbaeh, but it lost much of its importance, for, 
among other changes, Styria was taken from it and mado 
a separate duchy. Saxony was finally broken up. Tho 
duchy was confined to a comparatively small territory to tho 
cast of Brunswick and Luneburg, and conferred upon Ber- 
nard, son of Alborl tho Boar, wlulo most of the western half 
of the country was attached, as tho duchy of Westphalia, to 
tho archbishopric of Cologne. The chief prelates of Saxony, 
and many of the most important vassals of tho duko, such 
as the counts of Oldenburg, of Holstein, and of Schwerin, 
woro mado virtually independent of all control savo that of 
tho crown. Frederick's objoct in thus disintegrating tho 
two greatest duchies in the kingdom was, by playing off 
tho nobles against each other, to secure imperial authority. 

But, in reality, ho mado it doubly certain that tho princes 
would one day shako off imperial power altogether; for 
it was incomparably moro difficult for the sovereign to con- 
tend with scores of potty nobles than with two or throe 
groat lends. 

Towards tho close of Broderick's career fortune appeared Last 
to smile upon him. Germany was at poiiro ; oven in Italy, pm* of 
since the force of events had persuaded him that tho time ]! ' l ' utlericl( 
was past for too severe a straining of his lawful claims, ho 
had been well received by tho cities which had wrought 
him so much disaster; pope and emperor were temporarily 
reconciled ; and, by tho marriage of his son Henry with tho 
princoss Cunstantia, ho had reason to hope that the empire 
would soon iuchide Naples and Mieily. Bosolving that tho 
simsut of his lifo should bo oven more splendid than its 
dawn, ho undertook tho third crusade, and started with a 
great army for tho Holy Laud. When the news reached 
Germany that ho had boon drowned, men felt that evil days 
must como, since the elements of strife could no longer be 
controlled by his strong hand. 

Evil days did not, however, come iu the time of Henry floniy, 
YI. (1190-97), who, although without hia father’s greatness Yl. 
of soul, had his determination and energy. Partly by 
means of the immense ransom obtained from his prisoner 
Itichard of England, ho was able to beat down resist- 
ance in the south Italian kingdom to which his marriage 
entitled Mm ; and the papacy was more completely subject 
to him than it had over been to Frederick. In Germany 
he was so powerful thaL he not only secured tho election of 
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his infant son Frederick as king of the Homans (as a kin tr 
elected during the lifetimo of an emperor was now and 
henceforth called), but he made proposals that the crown 
should be declared hei editary. To secure this impoitant 
end, he offered so many concessions that, but for his sudden 
death, it would probably have been achieved. 

Great as was Heniy’s authority, there had been a danger- 
ous conspnacy against even him, and after his death the 
princes who had taken part m it lefused to recognize his 
son. There was now a double eloction, those who weie 
Philip favourable to the Hohenstaufen dynasty choosing Philip, 
and Otto Henry’s brother, their enemies appointing Otto, son of 
Henry the Lion. Had Geimany had no relation to Ilia 
papacy, or had the papacy continued as weak as in the days 
of Henry VI, there could have been no doubt how the 
strife would end, A large majority of the princes wore on 
Philip’s side, and Ins personal character commanded univer- 
sal respect, while Otto was a man without principle, harsh 
and violent. But, to Germany’s nnsfortuno, the papal see 
was at this time held by Innocent III., a pope in whom 
were revived tho ambition, statesmanship, and force of 
Hildebrand. After a little delay ho decided for Otto, and 
theuceforwaid for some yems tho country was desolated by 
civil war. Even with tho help of tho popo, Otto by and by 
lost ground, and Philip, had ho not been murdered, m 1208, 
would soon have boon universally acknowledged. After 
his death, however, thoro was no longer any oxcuso for war, 
and Otto IV, was crowuod emporor. While lus position 
was undooidod ho remained a humble suppliaut of the pope, 
but after his coronation he cast aside his pledges, and began 
to act as an independent sovereign. Up to tins time 
Frederick, tho son of Ilenry VI,, had lived m his southern 
kingdom, nominally under tho guardianship of Innocent, 
but in reality loft to be trained by the severe discipline of 
practical life. Although tho popo did not altogether like 
him, he now resolved to punish Otto by bringing forward this 
young prince as a candidate for tho German throne. A party 
among tho princes was easily inducod to elect lum, and iu 
1214 lie started, full of youthful hope, on his journey across 
tho Alps, In the poriod which followed, ho displayed an un- 
surpassed power of managing mon ; while Otto, thinking to 
injure him by indirectly striking a heavy blow at his patron 
the popo, was short-sighlod enough to leave Germany and 
to support John of England against the French king, 
Philip Augustus, Iu tho battle of Bouvines, memorablo 
alike in tho history of England, Fiance, aud Germany, his 
fate was scaled. After so crushing a defeat nothing 
remained for him but to mako way foi lu» uvul by with- 
drawing from public lifo, 

ireicriok Frederick II. (1212-00), xf not tho strongest, was por- 
V sonally tho most brilliant, of the Gorman kings. With the 
mediaeval paasiou for advonture he combined the intellectual 
freedom and culture of a modern gentleman, A lover of 
poetry, of science, and of art, ho was also a great statesman; 
with a power oE will which the most adverse circumstances 
could not bieak, ho knew how to adapt his policy bo 
changing circumstances, and how to move men by appealing 
at ouo iimo to their selfishness and weakness, at another to 
the m ost ideal qualities of human nature. And for outward 
splendour his position never was surpassed, since, when he 
died, he possessed no fowor than six crowns,— the imperial 
crown, and tho crowns of Germany, Burgundy, Lom- 
bardy, Sicily, and Jerusalem. But Germany, his proper 
kingdom, profited not at all by his magnificent gifts. In 
1220 he left it for a space of 15 years, to accomplish his 
famous crusade, to carry on his bitter contest with tho 
Lombard cities anrl Pope Gregory IX,, and to rule Sicily, 
with an insight into its needs that made it the most pros- 
perous land in Christendom. Iu his absence he was repre- 
sented in Germany by his young son Henry, who was 
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crowned king of the Homans, and in whose name the n 90- 
country was governed by two successive regents. Through- 1250, 
out the kingdom the princes did very much what seemed 
good in their own eyes ; and in the north a confused warfare 
was carried on between the Germans and the Danes. As 
there was now no powerful Saxon duke to uphold tho 
northern interests of the kingdom, and as the coutral Govern 
meat did not choose, or was unable, to act with energy, the 
Danes had decidedly the best of this struggle, and extended 
their power along tho Baltic coast. At the same time 
Prussia was conquered for Christianity and for civilization Con- 
by the knights of tho Teutonic Order, who here slowly built quest; of 
up tho state which ultimately, m association with Branden- ^ U8sia * 
burg, was to influence so profoundly the course of history. 
Crusading knights from all lands came to their help against 
tho Prussian heathen, and their stieugth was permanently 
increased by their union with the Knights of the Sword, 
who, before their appearance in Prussia, had been subduing 
Livonia and Courland. In all these countries Christian 
institutions woro introduced, aud German settlers bioughb 
with them tho peaceful arts. 

As young King Henry grow up, he displayed none of tho 
good characteristics of lus house, and m 1235 ho openly 
rebelled. So confident was Frederick of his own position 
that ho entered Germany with only a few personal attend- 
ants, and liis presence had the effect he anticipated. At 
Mainz, amid circumstances of unprecedented pomp, ho 
hold a diet which was attended by nearly all the princes, 
and Henry was solemnly deposed. Yet Frederick was in 
reality watched witli sullen suspicion. The princes did not 
know what might bo implied m his extraordinary display 
of imperial power; they resented his evident dislike of 
their country, as loyal sons oE the church, they could not 
bub hold somewhat aloof from one who was believed to be 
at heart a Mahometan. It was significant of the limits of 
his influence that, m declaring private war to bo unlawful, 
ho had to except cases in which justice could not be ob- 
tained ; aud that, although desirous of sotting up courts of 
juslico which should mako private war unnecessary, he 
could only establish a tribunal from whose jurisdiction 
princes of tho empire were oxcludeil. 

Somo years after this, tho gulf between Frederick and Tim 
the nation was further widened by hia indifference to a Mongols, 
fearful danger by which Germany was threatened. Hordes 
of Mongols appeared on tho eastern frontiers, yet Frederick 
had neither counsel nor help for his subjects ; tho peril was 
warded off independently of him by the brave margrave, 

Henry of Liognitz. At that time he was once more absorbed 
by his Italian wars. In Innocent IV. he found an enemy 
quite as persistent &8 Gregory IX. Innocent grasped at 
the old anrl well-tried weapon, the ambition of tho princes ; 
and he succeeded so far as to induce a number of them, 
mostly prelates, to accept his sentence of deposition, and to 
appoint a rival king. The king of their choice was Homy Henry 
Rasps, landgrave of Thuringia, a rurlo noble, who had ex Ita I !0 - 
tended his territories at the expense of those of his dead 
brother, husband of the famous St Elizabeth of Hungary. 
Frederick’s younger son, Conrad, who had some time before 
been elected king of the Homans, resisted tho parsons’ king, 
as Henry Raspe was popularly callod ; and tho rebellion did 
not at any time assume dangerous proportions. After 
Henry Raspo’s doatli, tho papal party elected William, count William 
of Holland, a prince who had. no quality to rocommend him, ? n f 
excopt that he was young and weak, and therefore likely to • aoLiaac1, 
be a willing tool m tho hands of his friends. Had Frederick 
chosen to leave tho Lombard cities, he might still have found 
sources of strength in Germany ; but he preferred to remain 
at what he considered the centre of his empire, and King 
Conrad had not influence enough to restore harmony. At 
the time of the emperor’s death, when he was almost ready 
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1250 - 54 . to make a new spring at Ills enemies, but when to the world 
he seemed to have lost everything, the prospects of his sup- 
ConracL porters were dark indeed. They acknowledged Conrad IV. 
IV - as their lawful sovereign, but he, too, fought m Italy rather 
than at home, and the country continued till his death, 
in 1254, to be torn by the two contending factions. 

With King Conrad IV. the Hohenstaufen line came to 
an end in Germany, and William of Holland received a 
nominal allegiance. In two years he followed his predeces- 
sors, and then there was a double election, that of Alphonso, 
king of Castile, and Richard, earl of Cornwall, brother of 
Henry III. of England. Ei chard was crowned, but he 
went to Germany only three times, and the majority of his 
subjects probably hardly knew his name. Alphonso never 
even visited the country of which he also claimed to be the 
sovereign. 

Period of The ago of the Hohenstaufen emperors is, in many 
Hohen- respects, the most interesting in the mediaeval history of 
staufen Everywhere there were dramatic contrasts of 

cy ‘ " character : m the .innumerable struggles of the time we are 
struck, uow by heroic devotion, again by almost incredible 
selfishness , a gay enjoyment of the world as it is existed 
side by si de with almost superhuman spirituality. Chivalry 
was in full bloom, with much m its nature that was fan- 
tastic and insincere, but keeping alive a beautiful ideal of 
manliness, courtesy, and generosity. Women never held a 
higher place, nor, on the whole, did they ever respond more 
nobly to the honours freely lavished upon them. The 
excitement of the crusades, contact with the life of Italy 
(m that agB presenting so many elements fitted to awaken 
even dull minds), and study of tho Provencal poets revealed 
worlds that had been hitherto unknown ; while tho national 
genius for the first time flowered in the romances and lyrics 
of the Minnesangor. In the cities, maguificont churches in 
the Gothic style gave expression to high aspiration, and 
gratified a cultivated feeling for art. And the problems 
of government wero seen in new lights, partly from the 
study of Roman law which passed from Italy to Germany, 
partly from the summaries of native custom in the “ Sacli- 
senspiegel” and “Schwabenspiegel.” Altogether, Germany 
has seen no more fascinating epoch, none more full of life, 
movement, and colour. 

Political Yet it was in this age that the German nation utterly 
character lost its political strength, Even after Lothair tho Saxon, 
Germany a ^ ne sovere ig ns rigidly confining themselves to their 
settled. ^ own kingdom might have mastered the mauy influences 
which were making for disunion. But the Ilohon- 
staufon family, like their Saxon and Eranconian pre- 
decessors, would be content with nothing short of world- 
dominion ; and thus the crown which had once been signifi- 
cant of power and splendour gradually sank into contempt. 
Under the strong rule of Frederick Barbarossa and his son 
the process was temporarily stopped, hut only to advance 
the more rapidly when they wero gone. During tho con- 
fusion of the civil war carried on by Otto IV. and Philip, 
the princes, being subject to hardly any check, seized crown 
lands and crown rights ; and the mischief was too extensive 
to be undone by Frederick II. In 1220, in order to secure 
the adhesion of the church to his son Henry, lie formally 
confirmed the spiritual princes in their usurpations, agreeing 
not to introduce into their territories, without thoir consent) 
new coinage, or customs, or tolls. Fifteen years later the 
rebel king, Henry, was isolated by similar advantages being 
granted to the secular princes. The two pragmatic sanc- 
tions in which Frederick made these concessions formed 
the lawful basis of the independence of the princely class. 
Such authority as he reserved ho could ill exercise from a 
distant land in winch his energies were otherwise occupied, 
His immediate successors can hardly be said to have exer- 
cisod any authority whatevor ; and they lost hold of the 
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border countries which had hitherto been dependent upon 
or connected with Germany, Denmark and Poland 
rendered no homage thenceforth to the German crown, and 
Burgundy was gradually absoibed by France. 

The country was not now divided into a few duchies Classes 
which, with skilful management, might still on difficult 0± ' tlie 
emergencies have been made to act together. The age of P°P" la 
the great duchies was past. As we have seen, Bavaiia was 
shorn of extensive lands, over which new dukes were placed, 
and the duchy of Saxony was altogether broken up. 
Swabia and Franconia also ceased to have dukes, and 
Lorraine gave place to the duchy of Brabant and other small 
immediate states. Thus there were prelates, dukes, pals- 
graves, margraves, landgraves, counts — forming together 
a large body — each of whom claimed to have no superior 
save the emperor, whose authority they and thoir predeces- 
sors had slowly destroyed. All immediate nobles were not 
princes ; but even petty knights or barons, who possessed 
little more than the rude towers from which they descended 
upon passing travellers, if their only lord was the emperor, 
recoguized no law save their own will. Another independ- 
ent element of the state was composed of the imperial cities. 

So long as the emperor really reigned, they enjoyed only 
such liberties as they could wring from him, or as ho voluu- 
taiily conferred. But when the sovereign’s power decayed, 
the imporial cities were really free republics, governing 
themselves according to their own ideas of law and justice. 
Besides the imperial cities, and the princes and other im- 
mediate nobles, there were the mediato nobles, the men who 
held laud in fief of tho highest classos of tho aristocracy, and 
who, in vH'tuo of this foudal relation, thought them solves 
entitled to look down upon allodial proprietors or freemon, 
and upon simple burghers. There wore also mediato towns, 
acknowledging tho supremacy of some lord other than the 
sovereign. Beneath all these, forming the mass of tho 
agricultural population, wore the peasantry and tho serfs, 
tho latter attached to the laud, tho former ground down by 
heavy taxes. 

The period which followed the death of Conrad IV., called Groat 
the Great Interregnum, was made good use of by the princes mtoug 
for the extension of thoir territories and the confirmation lim 
of thoir authority. On several occasions the crown had Tho 
seemed to be on tho verge of becoming hereditary ; but tho eloelm\ 
jealousy of tho papacy, and the growing influence of tho 
aristocracy, had succeeded in keeping it elective. Although 
each election needed tho sanction of the whole class of 
immediate nobles, ilio right of appointing the Icing had long 
been virtually in tho hands of the loading princes. During 
the interregnum, mainly through tho influence of Pope 
Urban JV., it was definitely transferred to the archbishops 
of Mainz, Cologne, and Troves, tho houses of Wittolsbaeh 
and Saxony, tho margrave of Brandenburg, and tho king of 
Bohemia. After this the electors became a distinct eloment 
in tho state. Thoir importance consisted in this, that they 
could maintain tho existing disunion by imposing rigid con- 
ditions on candidates for tho crown, and by taking caro that 
it should be conferred on no prince likely to bo dangerous 
to tho aristocracy. 

Up to the time of tho interregnum tho territories of a Division 
prince wero never divided among his descendants, tho reason ofpriuci- 
boing that, although tho private fiefs of tho princes wore l )alities ‘ 
hereditary, their offices as rulers wero in theory at tho dis- 
posal of the crown. This principle was now sot aside, 

Otto, duke of Bavaria, of the house of Wittolsbaeh, had 
become by marriago lord also of tho Rhenish palatinate, 

After his death those extensive lands wore ruled in common 
by his two sons ; but a formal division Boon took place, 
by which tho powerful family of Wifctelsbach was separated 
into two branches, tho Palatine and the Bavarian, The 
small duchy of Saxony was also divided into two duchies, 
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that of Wittenberg and that of Lauenburg, the former to the 
south, the latter to the north, of the gi eat march of Branden- 
burg. About the same time there were like divisions in 
Nassau, Brunswick, Meissen, and Holstein. It was thus 
practically settled that the offices and territories, as well as the 
private fiefs, of the princes were hereditary, to be disposed 
of by them at their pleasure. This being thoroughly esta- 
blished, it would have been haul, perhaps impossible, even 
for a sovereign of the highest genius, to reassert in anything 
like its full extent the royal authoiity. The piocess of 
division and subdivision which steadily went on broke up 
Germany into a bewildering multitude of principalities ; but 
as a rule the members of each princely house held together 
against common enemies. Ultimately they learned to ar- 
range by private treaties that no territory should pass from 
the family while a single representative of it survived. 
Irapoifc- This consolidation of the power of tho princes was cou- 
uiee of temporary with the lise of the cities into new importance, 
tho cities destruction of impeiial authority compelled them to 
organize their resources, so as to bo at all times prepared 
agai ust ambi tious neighbours. They began to form leagues 
v. liich the greatest princes, and combinations of princes, 
could not afford to despise. Of lliosc leaguos the chief at 
this tmiB was tho Rhenish Confederation, which was founded 
by Mainz and Worms, aud which, within a year of its 
formation — so pressing was the need of union — included 
about 70 cities,— among them Cologne, Strasbiu-g, Basel, 
and towns far to tho oast and north, such as Nuremberg, 
Erfurt, aud Bromcn. Great importance was also acquired 
by tho Hanseatic Loaguo, which had originated some timo 
bofoie the interregnum in a treaty of alliance between 
Luboclc and Hamburg. It ultimately includod more than 
80 citios, and became one of the greatest commercial powers 
m Europe. 

A political system which allowed the princes to do as they 
pleased was oxactly to their likmg; and had they been able 
to follow their own impulses, it is improbable that they 
would havo placed over tho country oven a nominal king. 
But the papacy intervened. It found from its troubles at 
homo and from its diminished northern revenues that it 
would still bo convouiout to havo in Germany a sovereign 
who would, like his predecessors, bo tho protector of tho 
church. Pope Guogory X. therefore, after tho death of 
Itichard, let the doctors know that if thoy did not choose 
a king ho himself would appoint one. This threat was 
effective. The doctors mot, and raised to tho throne 
Rudolf I. Itudolf, count of Ilapsburg, a petty Swabian noble who was 
supposed to be too unimportant to do much harm. Rudolf 
(1273-91), liowovor, proved himself to have much moro 
energy than tho electors supposed, For a long time tho 
most powerful prince in Germany had been Ottocar, king 
of Bohemia. Ho had by marriage and conquest obtained 
a groat territory beyond his native state, including the 
Austrian possessions of the house of Babenborg, of which 
the male lino had died out. As he had himsolf expected 
to rocoivo the German crown, ho refused to do homage to 
the now sovereign, who could not for a time compel his 
allogianco, At last, in a great battle at tho Marchfeld, 
Ottocar was dofoaled and slain. Rudolf has often been 
called tho restorer of tho Gorman kingdom, but he has no 
roal claim to this honourable titlo. In the later years of 
lus life he mado some attempts to maintain the public peace, 
and he distinguished himself by the vigour with which he 
punished robber barons; ho also won back somo of the 
crown lands and dues which had been stolon during the 
interregnum. But he mado no ossontial change in the con- 
dition of Germany. There was but one way in which a 
king could hope still to overcome the arrogance of the 
princes, and that was to encourage the cities and to form 
with them a close and enduring alliance. This was the 


493 

policy pursued by the French lungs, and it was pursued with 1254- 
splendid effect. But Rudolf invariably favoured the princes 1308 - 
rather than the cities. The latter had a peculiar class of 
citizens called “pfahlburger,” who dwelt m the open country 
beyond the city palisades, and could claim the protection 
of the city authorities. As freemen weie able, by becom- 
ing pfahlburger, to escape from the tyranny of local 
despots, the princes vehemently opposed the right of the 
towns to receive them. Rudolf not only took the side 
of despotism in this impoitant struggle, but harassed 
and weakened the cities by subjecting them to severe 
imposts He had all the sympathies and prejudices of 
a noble; and the supreme object of his life was not to 
increase the authority of the state, but to add to the 
greatness of his own family. In this he was brilliantly 
successful. Some years after the fall of Ottocar he obtained 
tho assent of the princes, notwithstanding their dislike of 
the scheme, to the granting of Austria, Styria, and Carniola 
m iief to his son Albert. Oarmthia was given to Mein- 
harcl, count of Tyrol, on condition that on the dying but of 
his male lmo it should fall to Rudolfs descendants. Thus 
Rudolf made himself memorable as the founder of the house 
of Hapsbiug, which from lus time formed one of the most 
influential forces in tho national life of Germany. 

In vaiu Rudolf sought to obtain the crown for his son ; 
the electors would not take a stop that might endanger 
their special rights. Guided mainly by tho archbishop of 
Cologne, thoy chose Adolf, count of Nassau (1291-98), a Adolf oi 
noble of even less importance than Rudolf had been. He Nassau, 
had, however, a considerable reputation for valour and 
ability. Edward I. of England persuaded him to form an 
alliance against France. Instead of applying the large sum 
sent from Eugland to promote the objects of the alliance, 

Adolf was unprincipled enough to expend it in tho purchase 
of Thuringia from the worthless landgrave, Albert tho 
Degenerate. As tho transfor was resisted by Albert’s sons, 
it led to a war m which Adolf was opposed by several 
princes. In his general policy he was much more enlight- 
ened than in those wretched proceedings, for ho detected 
what had escaped lus predecessor, the value of tho citios as 
tho true support of the monarchy. Ho relieved them of 
somo of their burdens, and upheld them in tho controversy 
respecting tho pfahlburger. Taking alarm, the electors 
mob, and by an irregular vote proclaimed him dethroned. 

Adolf resisted, but lost his life in a battle near Worms. 

Now that there could be no pretext for asserting that the Albort X, 
crown had been obtained by inheritance, Duke Albort of 
Austria, Rudolf's son, was chosen to be Adolf’s successor. 

Albort I. (1298-1308), like his father, made it his principal 
object to extend tho power of his house, and he came very 
near to securing Bohemia and Thuringia ; but his schemes 
wore cut short by a violent death Although a hard, stern 
man, he had a keen sense of justice when his selfish interests 
were not involved, aud fow of tho German kings possessed 
so strongly practical an intelligence. ITo encouraged the 
cities even more effectually than his predecessor, and was 
not content with issuing proclamations against private war, 
but formed alliances with the princes in order to enforce his 
decrees. The serfs, whose wrongs seldom attracted notice 
in an age indifferent to human dignity, found a friend in 
this severe monarch, and ho protected oven tho despised and 
persecuted Jews. 

Albert’s successor was Henry, count of Luxembourg. Homy 
Henry YII. (1308-13) was fortunate enough to obtain for vir - 
his son J ohm the crown of Bohemia, but the aggrandisement 
of his family was not the main object of this remarkable 
sovereign, the last of the German kings of the old, grandly 
ambitious type. It was the memory of the empire which 
stirred his blood ; and from the beginning of his reign he 
looked forward to the assumption of the Lombard and 
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1308 - 47 , imperial crowns. His purpose of crossing the Alps at the 
head of a mighty force was hailed with delight m Italy by 
the Grliibellme faction, whose aspirations found noble utter- 
ance in Dante’s prose ; but the emperor lived too short a 
time to fulfil the hopes of his friends. The effect of the 
connexion of Germany with the empire was in his time, as 
in former ages, altogether mischievous; for before starting 
for Rome he tried to conciliate the princes by adding to 
their already enormous privileges and by repressing the 
energies of the cities. 

Frederick The electors, with their usual dread of the crown becom- 
III and 1Q g hereditary, would not appoint Henry’s son, John, the 
0U1S ' young king of Bohemia. But they were unable to agree 
on any one else, and the result of their disputes was a 
double election — one party choosing Frederick the Fair, 
cluke of Austria, son of Albert I. ; another, Louis, duke of 
Bavaria. War at once broke out and lasted for about nine 
years. In 1322 the rival claims were set at rest by the 
battle of Muhlberg, in which Frederick’s army was deci- 
sively routed. Louis had no personal ill-will to his op- 
ponent, who was the friend of his youth; and iu 1325 he 
agreed that they should rule m common, Frederick III., 
however, being without strength of character, sank into 
insignificance, and in 1330 he died. 

The success of Louis IV. (1314-47) in the war with 
Frederick was to a large extent due to the imperial cities, 
which clung to him from the first. They not only willingly 
paid high taxes, but made splendid voluntary contributions; 
and they often stimulated anew the king of their choice, 
when he himself would have preferred to give up a struggle 
in which the sympathies of most of the princes and nobles 
were with his enemy. He was even more indebted to 
the memorable conflict between the house of Hapsburg 
Swiss and the League composed of Sehwyz, Un, and Unite rwaldan. 
League. The inhabitants of those districts claimed to have never owed 
allegiance to any sovereign save the emperor. Although 
this claim had been confirmed by Ring Adolf and Henry 
VII,, the dukes of Austria would not recognize it, and 
when Frederick was chosen king by his party among tlio 
electors, he sent bailiffs into the country to bring it under 
the rule of his family. Probably the tyranny of these 
officers, although it occurred at a later time than that to 
which the Tell legend refers, afterwards gave riso to the ] 
romantic tales which gathered around the name of the | 
mythical champion of Swiss independence. At any rate 
it brought on a conflict between Austria and the confed- 
erates, which strained the resources of Frederick at tlio very 
time when lie needed them in defence of his royal claims. 

It was not only Louis who profited by this struggle, for 
the splendid battle of Morgarfcon Pass laid the foundation 
of the structure which wo now see in free Switzerland. 

Bela- Had Louis been a wise prince it would have boen easy 

Louis v him t0 WSS t0 a smt P° aibion aftor t!l ° battIe of Miihl- 
to the ^rg I but he was wayward, treacherous, and selfish. IIo 
papacy, mortally offended King John of Bohemia, who had boon of 
great service to him, but who now became his hitter and 
unrelenting enemy. Pope John XXII., stirred up by 
Charles IV. of France, who had some hope of obtaining the 
empire for himself, took advantage of the strife of the two 
princes, and arrogantly claimed that the Gorman crown 
could not be worn but with papal sanction. When Louis 
gave the answer that was to be expected, the pope responded 
by excommunicating him and by placing under the interdict 
aJl places by .'which he should be supported. Thus it 
seemed that the ancient struggle between the papacy and 
the ompiro was to be revived ; but the pope and his French 
master had altogether misread tho signs of the times. The 
princes had no longer, as in former ages, reason to dread 
an ambitious ruler; the kingdom was their own, and there- 
fore they could not tolerate that its destinies should bo 


decided by a foreign power. Even the spiritual princes for 
the most part took this view. The electors had of course 
the strongest of all motives for resisting the papal claim, 
since, had it been conceded, they would have been depuved 
of their importance. As for the cities, they had stood 
beside the empire in the most difficult crises of its contest 
with Rome, and they were not likely to desert it now. 
Encouraged, or rather driven forward, by the national 
sentiment, Louis continued to maintain the independence 
of his crown, and even made a descent upon Italy, where 
he was crowned emperor by his own anti-pope. This 
enterprise ended disastrously, but it made no difference in 
the conditions of the controversy. Louis was personally 
very much frightened by the possible consequences of ex- 
communication, and intrigued incessantly with Pope John 
and his successor Benedict XII. to be taken back into tho 
church. In order to win papal favour he basely betrayed 
Edward III. of England, with whom he had formed an 
alliance against the French king, Philip VI. The nation, 
however, stood fast, and in 1338 tho electors, with the 
exception of King John of Bohemia, met at Reuse, near 
Cobleutz, and formally declared that the German king and 
emperor, if appointed by a majority of the electors, 
received his authority from God alone, and needed not 
papal sanction in the exercise of his rights. This declara- 
tion was accepted as the fundamental law of the empire 
by a diet which Louis summoned m Frankfort, and which 
was largely attended by princes, nobles, and citizens 
Louis did not maintain the popularity forced upon him ITiipop 
by this conflict. His greod of territory for Ins family made hirity o 
him so unscrupulous, and excited so many jealousies, that jy Uls 
the Bohemian king succeeded in forming a party against 1 ‘ 
him; and in 134G a number of tho electors voted Ins de- 
position, and appointed in his place Charles, margrave of 
Moravia, King John’s son. The cities persisted m their 
loyalty, and few of tho princes woro willing to iuvolve 
themselves in another great war ; so Hull for a lime the 
sentence of deposition had no effect. Jlut after King John 
had mot his death, fighting heroically despite his blindness 
as the French king’s ally, on tho field of Clrecy, Chari oa, 
who succeeded him on the Bohemian throne, began to make 
vigorous preparations; and probably tho mulden death of 
Louis prevented Germany from being once more rent by 
civil strife. 

Notwithstanding the defects of Louis’s personal character 
Ms reign was one of the most important m Geiniim history. 

Tho claim of the papacy to political supremacy received m 
Ms timo its deathblow, and the popes themselves sowed tlio 
seeds of the spiritual alienation from Rome which was 
effected at the Reformation. In regard to tho public peace, 

Louis persistently followed tho lines laid down by Albert]. 

He encouraged the princes to form alliances for its mainten- 
ance, and at the time of his death such alliances existed in 
all parts oE the country, To tho cities ho usually showed Louis IV 
himself a faithful friend. In many of thorn there had been and the 
I for more than a century a struggle between the old patrician cito ‘ 
families and the guilds composed of workmen and trades- 
people. Louis could not always follow Ms own impulses; 
but whonovcrlio could, he associated himself with the latter 
party. Thus in his day the government of the imperial 
cities became more democratic, and industry and trade 
flourished as they had never before done. The steady dis- 
like of the princes was tho best proof of the importance of 
tho cities. They contained elements capable of enormous 
development; and had a great king arisen lie might even yefe, 
by their means, have secured for Germany a truly national 
life. 

The friends of Louis elected Gilnthar, count of Schwarz* bww 
burg, but Charles IV, (1347-78), by a liberal us® of bribes, 
bought over his enemies ; and Giinthor himself resigned 
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Charles Iiis claim, and soon afterwards died. Charles was an aceom- 
IV. plislied diplomatist, of a keen and penetrating intellect, but 
capable of almost aiiy trickery m order to gam liis ends. 
Apparently the most pliant of men, lie had in reality great 
persistence of character, and if foiled m one set of plans 
readily turned round and reached his goal by a wholly dif- 
ferent path. The result of his endless intrigues was that, 
when he died, ho wore the crowns of Bohemia, of Germany, 
of Burgundy, of Lombardy, and of the empire; and he 
succeeded m adding to his native kingdom Lusatia, Silesia, 
and Brandenburg. As a Bohemian king he ranked high 
among the rulers of his day He so carefully organized the 
administration, and practised such strict economy m govern- 
ment, that no German country was so lightly taxed as 
Bohemia , and it became, under his rule, a home of learning 
and of the arts. Towards Germany he was cynically indif- 
ferent, caring for it only in so far as it could add to his 
personal welfare, It never stood in more urgeut need of a 
stiong and beneficent ruler than m the early years of his 
reign, for the Black Death swept over the land, and the 
lialf-mad population rose in fury against the Jews, who were 
supposed to have in some way caused the evil. In dealing 
with this monstrous outburst of fanaticism, many of the 
princes, both spiritual and secular, displayed vigour and 
humanity; but Charles saw in the Buffering of the down- 
trodden race, which was peculiarly under hie protection, 
only an excuse for robbing it of its wealth. 

Golden His most famous achievement is the Golden Bull. 
Bull. Although the principle of election to the crown had long 
been settled, lbpvas surrounded by many practical difficul- 
ties It had never, for instance, been decided whether all 
the princes of each electoral house were entitled to vote ; 
nor was it certain, when a choice was made among several 
branches of a family, by what law the choice ought to be 
regulated. The Golden Bull, which was granted as the 
result of many tedious negotiations in 1356, was primarily 
intended to set at rest such doubts as these ; but it did 
very much more. It decided that the number of doc- 
tors should bo strictly limited to sovon, that the spiritual 
electorates should belong as before to the archbishops of 
Mainz, of Cologne, and of Troves, aud tho secular elect- 
orates to the kiug of Bohemia, the Monish palsgrave, tho 
duke of Saxony (Sachson-Wittcnhorg), and tho margrave of 
Brandenburg. That there might bo no possibility of dis- 
pute between the princes of a single house, these countries 
wero doclarod to be indivisible, and to bo heritable only on 
the principle of primogeniture. Tho electors were invested 
with full sovereign rights within their territories, and their 
subjects wore allowed to appeal to tho royal or imperial 
tribunals only if tho administration, of justice should bo 
refused. The king of Bohemia received prccodonco among 
the socular electors, but it is difficult to believe that this 
alone was his aim in making these vast concessions, What- 
ever may have been his motives, tho effect of the Golden 
Bull was to perpetuate the disunion of the state. With 
such powers tho electors collectively were of more import- 
ance than the sovereign; and their greatness stimulated 
the other princes to seize every chance of acquiring like 
privileges. •***, 

If we except the Golden Bull, the true interest of 
Charles’s reign is not in his unimportant labours for 
Germany, but in tho movements beyond the range of his 
Falun* influence. It is significant that at this time tho Fehmge* 
geviokto. richte, for wIiosb origin we must go baekto the 12th century, 
vastly extended tho sphere of their activity, and that in the 
utter absence of central authority they were respected as 
a rough check upon tho lawlessness oven of high princes. 
The The eifcios, notwithstanding every kind of discouragement, 
cities, formed new associations for mutual defence, or strengthened 

those which already existed. The Hanseatic League carried 


on war with tho Danish king and forced him to come to 1347 - 
terms, and its commerce was extended to nearly every part 1487. 
of the known world. A powerful league was formed by 
the Swabian towns, but it was defeated in the battle of 
Altheim by a confederation of princes who regarded its 
growth with fear and jealousy. 

Wenceslaus (1378-1400), son of Charles IV., and also \Yences- 
king of Bohemia, had some good natural qualities ; but lails 
he had been badly trained, and when he became Ins own 
master was indolent and capricious. His bloodhounds 
had stronger attractions for him than the duties of govern- 
ment, aud even more than his father he left Germany to 
look after itself. The tendency to association became the 
deepest of the time ; princes allied themselves against cities, 
cities against princes, and nobles against both. For a brief 
period the prospects of the cities seemed to be splendid, 
for tho Swabian League recovered from the effects of its 
reverse, extended its relations far and wide, and formed an 
alliance with the Swiss confederates. The latter won the 
brilhaufc victories of Sempack and 1ST af els, and had the 
Swabian League taken advantage of the opportunity, it 
might have definitely gamed predominance. But it gave 
tho princes time to reorganize their scattered forces, and in 
1388, in the battle of Doffmgen, it suffered complete defeat,. 

So crushing was this blow that the Swabian cities wore 
never again so strong, and all over Germany it encouraged 
the princes to fresh aggression. 

The confusion caused by the king’s neglect of his most 
elementary duties gave rise to a conspiracy against him, in 
which Rupert, the elector of the palatinate, took a leading Rupert, 
part. Wenceslaus was deposed, and after much intrigue tho 
crown was granted to Rupert (14-00-10) He was an ex- 
cellent elector, and under favourable circumstances would 
have boon a good king ; but such were the jealousies and 
divisions of the state that ho found no scope for lus energy 
beyond his native dominions. He made an attempt to roach 
Rome, but tho result covered him. with ridicule. After his 
death Jobsfc, margrave of Moravia, and Sigismund, king of 
Hungary, brother of Wenceslaus, wore elected by opposing 
parties. Jobst soon died, and thon Sigismnnd was generally 
recognized. Sigismund (1410-37) was an intelligent and Sigis- 
cultivated prince, but vain, restless, and shifty. He could muml. 
form great plans, hut had not determination to execute 
thorn, and was easily moved by flattering counsellors. The 
commanding questions of his reign were ecclesiastical, It 
was tho age of tho great schism, and through all ranks of 
tho church there was an urgent cryfor thorough reform. Un- 
fortunately, the council of Constance, summoned mainly 
through tho efforts of Sigismund, marred its labours by tho 
judicial murder of IIuss and Jerome of Proguo. This atro- 
cious act, for which tho king was to a large extant respon- 
sible, stirred vehement rage among tho Bohemians ; and 
when, after the death of Wenceslaus, Sigismund, as his heir, 
claimed the crown, they broko into revolt. Led for a time Hussite 
by the blind general Zisca, and afterwards by commanders war. 
who, although his inferiors in genius, wero of equally 
resolute temper, they defeated army after army, and spread 
havoc through the neighbouring Gorman lands. Bo divided 
was Germany, and so poor was Bigismuncl himself, that for 
fifteen years ho could not collect a force sufficient to put 
down the rebellion ; and he at last succeeded only because 
the Hussites gradually split into two factions, the Calix- 
tines and Taborites, and ho was able to conciliate the less 
extreme party. 

Bigismund, who was of lavish habits, never had enough Branded 
monoy for his wants ; sometimes he had even to force 13 
himself upon princes and cities as an unwelcome guest. 

This undignified poverty had one good result. la return 
for 400,000 gulden ho granted to his friend Frederick, count 
of Hohenzollern, 'first as a pledge, afterwards as a permanent 
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[438-93. fief, the march of Brandenburg. Thus Brandenburg passed 
into the hands of the family under whom it was destined 
to become the centre of a mighty kingdom. 

Haps- Sigismuud was succeeded by Albert, duke of Austria, 
tag who, as his son-in-law, became king of Bohemia and 
dynasty Jlungary. Although the German crown remained elective, 
Albeit II. ^ wa3 iienceforth always conferred on a member of the 
house of Hapsburg until the extinction of the male line ; 
and the same family never willingly lost its grip of the two 
countries which now fell to it, and of which it ultimately 
gained complete possession. Albert II. (1438-39) evidently 
meant well by Germany ; but his reign was too short 
to enable him to do moie than indicate his good in- 
tentions. He was succeeded by Frederick, duke of Styria. 
Frederick Frederick IY. (1440-93), unfortunately for his subjects, 
occupied the throne longer than any other sovereign He 
was a solemn tnfler, obstinate without being firm, and 
bent on promoting only the interests of his family. The 
council of Easel having met after the council of Constance, 
King Albert accepted its reforming decrees , and it appeared 
probable that the abuses which scandalized Christendom 
were about to be brought to an end. But Frederick, whose 
dull mind did not see that in the changed circumstances of 
the world the papacy could be strong only in proportion to 
its purity, fancied that in its existing condition it might 
be made a powerful ally of the empire He accordingly 
earned his submissiveness so far as to sign in 1448 the 
concordat of Aschaffenburg, perpetuating the very evils 
from which the church had aimed at delivering itself. 
After his assent had been obtained it was comparatively 
easy to overcome the scruples of the princes, so that the 
chances of a voluntary reformation were lost ; the upheaval j 
of the 16 th century was rendered inevitable. 

Frederick’s career is one of great importance in Austrian 
history ; he was involved in wars with the Turks, with the 
Hungarians, with his brothers, and with liis own subjects. 
In 1452 he was crowned empcior, being the last who passed 
through the ceremony in Home. He had no influonco in 
Italy; and in Buigundyhe could neither check the towering 
ambition of Charles the Bold, nor after Charles's death 
prevent the seizure of the duchy of Burgundy by Iho French 
Pimte king In Germany lie hardly made apretcncoof cxeioising 
mi\ supremo authority, and many private wars wero waged, 
especially between the cities and the princes. The most 
famous of those was the margraves’ war, carried on by 
Albert of Brandenburg with a number of princely allies 
against Nuremberg, which had the support of the Swiss 
League and upwards of 70 cities. The war was in every 
respect a critical one. Had the cities gained they might 
still have aimed at balancing the powor of the princes ; but 
owing partly to their imperfect union, partly to the necessity 
oE fighting with hired troops, they were not successful. 
They won, indeed, great advantages in the courso of the 
war ; but after the conclusion of peace it was felt that on 
the whole they had decidedly lost ground. After this 
struggle, which lasted seven years, there could bo no doubt 
as to the element in which the centre of gravity of the state 
was to be found. 

jocal The princes, however, did not have everything their own 
Rets. way. About this timo their powor was seriously lmiilcd 
by the formation of diets in nearly all the principalities. 
These bodies wero composed of the mediate prelates, the 
mediate nobles, and representatives of tho mediate cities. 
They were not summoned because the princes wished their 
aid, but because arms could be had only with the consent 
of the nobles, and money only with that of the cities 
and the clergy. When once formed, the local diets soon 
extended their functions, They claimed tho right of 
sanctioning, taxation ; they had something to say as to 
the expenditure of the public revenues; they insisted on 


justice being administered. Such institutions as these 
were clearly of the highest importance, and for two cen- 
tunes they did much to make up for the lack of a genuine 
monarchy. 

During this reign the conditions of warfare began, to be Agitation 
radically changed. The discovery of gunpowder made small for lla - 
bodies of men, properly armed, more than a match for great 
forces equipped m the mediaeval style. Hence the custom 
of hiring mercenary troops came into use ; and a prince 
could never feel sure, however numerous his vassals, that 
the advantage would not rest with his opponent. This 
fact, added to the influence of the local diets, made even 
the princes sick of war; and everywhere a demand arose 
for the reform of the national institutions. In 1488 a great 
Swabian confederation, consisting of princes, nobles, and 
towns, was created for the establishment of peace ; and its 
effects were excellent. But obviously no partial remedy of 
this kind could suffice; it was essential that there should 
be some central reform by which every part of the kingdom 
could be effectually reached. Had the pioposal been that 
the imperial authority should be directly strengthened, 
Frederick would not have objected ; but the scheme lepeat- 
edly forced upon him was that he should in some form 
delegate to others the power which theoretically belonged 
to him, so that it might really be put in force The 
emperor doggedly withheld his assent, and the nation im- 
patiently waited in the hope that his successor would be 
moie pliant. 

Maximilian I (1493-1519) mounted the throne with Maximi- 
unusual advantages. He was not only lord of the groat ban I. 
Austrian lands, but, as husband of the pnnccss Mary, 
daughter of Charles tho Bold, adminislorcd tho Low 
Countries and the fioo county of Burgundy. Those terri- 
tories lie soon gave up to their lawful ruler, his son Philip ; 
but the fact that they wero in the possession of his family 
added to his influence, which was still further increased 
when Philip, by marrying tho infanta Joanna, had tho 
prospect of becoming king of Spain. From this time tho 
empire exercised in tlio affairs of Europe an authority 
which had not belonged to it for several centuries. Tho 
reason was not that the empire itself was stronger, but 
that the crown was hold by princes who wero in their own 
right mighty sovereigns. 

This emperor is ofton called tho last of tho knights, and 
in some respects tho name is strikingly appropriate. lie had 
not, indeed, sufficient dignity to rank among tho greatest 
representatives of chivalry. A knight who was also emperor 
ought not, for iaslanco, as Maximilian did at tho siege of 
Tcroueune, to have served a foreign prince for pay. But 
ho possessed many of tho moro prominent qualities sug- 
gested by tho word chivalry; ho was a man of fascinating 
maunor, a lover of poetry and art, and ondowod with a hold 
and adventurous spirit. Above all, he was a knight in his 
political opinions. Maximilian never could learn that tho 
world had changed since the time of tho Ilohcnstaufon 
dynasty; that tho old order of society was passing away, 
and a new order arising, was altogether hidden from him. 

An irresistible fascination attracted him to tho glitter of tho 
mediaeval empire, and the best part of his life ho spent in 
vague schemes for its revival. The agitation for reform in 
the direction indicated by the princes and tho cities mot his 
unqualified disapproval During the whole course of his 
reign tho diet, which was now composed of three colleges, 
the electors, tho princes, and representatives of the imperial 
cities, urged him with oven greater importunity than it had 
displayed toward his father, to adapt himself to tho circum- 
stances of the time. The only occasions on which it could 
bcnrl him to its will wore when lie needed money for his 
military enterprises; and by taking advantage of these 
opportunities it obtained his sanction to the division of the 
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kingdom into ten circles, eacli with its own administrators, 
appointed for the purpose of preventing private war These 
institutions were of genuine service, hut no other real con- 
cession could be wiung from Maximilian. In his first diet, 
held at Worms m 1495, a permanent public peace was pro- 
claimed, and he unwillingly consented to the formation of 
an imperial chamber, consisting of a president and assessors, 
the former to be appointed by the emperor, the latter by 
the states. This chamber was to judge between princes of 
the empire, and to act as a court of appeal for parties of 
lower grade , and partly for the payment of its expenses a 
tax called the common penny was granted. Maximilian, 
who was always in straits for money, took much interest m 
the common penny ; but to the imperial chamber, which 
limited the rights of the crown, he was so persistently 
hostile that it did no good in bis clay. An admimstiativo 
council to which, after his defeat by the Swiss League in 
1499, he was forced to agree, also failed in consequence of 
his opposition. 

Foreign The famous invasion of Italy by Charles VIII. of France in 

W!U s 1494 brought Maximilian into the field, and ever afterwards 

he mixed himself up in the confused struggles to the south 
of the AIp3, hoping to assert the ancient claims of the 
German kings, at least in northern Italy. In 1508 he 
joined the infamous League of Oambray against the Venetian 
republic, and at a later time he took part in the conflict of 
the Holy League against Louis XII. of France. Ho was 
everywhere baffled, for his own territories, great as they 
were, did not suffice for Ids vast undertakings, and Germany 
refused to let liorself be dragged into conflicts in which she 
was pot directly concerned. 

Period of the Reformation. 

Decay of The reign of Maximilian must he regarded as in many 

respects the eucl of the Middle Ages. The feudal relation 
re a ons. k etwcen ^ 10 fc m g and the princes, and between the princes 
and their vassals, had becomo purely nominal. Ho real 
control was exerted by the crown over the heads of the 
various states, and now that war was carried on mainly by 
mercenary troops, the mediate nobles did not hold their 
lands on condition of military service. The princos wore 
sovereigns, nob morely feudal lords ; and by the institution 
of local diets in their territories an approach was made to 
modem conceptions of government. The age of war was far 
indeed from being over, but men had at loast begun to see 
that unnecessary bloodshed is an evil, and that the true 
outlot for the mm of human energies is not conflict hut 
peaceful industry. By the growth of tho cities in social if 
nob in political importance the products of labour wero 
being more and more widely diffused; and it was now 
incomparably easier than at any previous time for tho nation 
to be moved by common ideas and impulses. The discovery 
of the Hew World, the invention of printing, tho revival of 
learning, and many other causes had contributed to effect 
a radical change in the point of view from which the world 
was regarded ; and the strongest of all mediaeval relations, 
that of the nation to tho church, was about to pass through 
tho fiery trial of tho Reformation. This vast movement, 
which began in the later years of Maximilian, definitely 
severed the mediaeval from the modern ■world. " — 

The The seeds of the Reformation were laid at so remote a 
kotorma- time as that of the conflict between the papacy aud tho 
loa ' empire. The arrogance and the ambition of the popes then 
stamped upon the minds of tho people an impression that 
was never effaced. During tho temporary strugglo of Louis 
IV. with the popes of his day the old feeling revived with 
fresh intensity; all classes, clerical as well as lay, looked 
upon resistance to papal pretensions as a necessity imposed 
by the national honour. At tho same timo the spiritual 
teaching of the mystics awakened in many mmds an 


aspiration which the church, in its corrupt state, could 1495- 
ill satisfy, and which was in any case unfavomable to 1521. 
a merely external autbouty. The Hussite movement, 
shaking as it did many ancient beliefs and shattering 
many ancient institutions, further weakened the spell of 
the church. Still more powerful, because touching deeper 
elements of human nature and affecting a more important 
class, was the influence of the Renaissance, which, towards 
the end of the 15th century, passed from Italy to the uni- 
versities of Germany. The men of the new learning did 
not sever themselves from Christianity, but they becamo 
indifferent to it , its conceptions seemed to them dun and 
faded, while there was a constantly increasing charm in 
literature, in philosophy, and in art. Ho land of effbit was 
made by the chuvch to prepare for the storm which might 
have been foreseen. The spiritual princes, besides dis- 
playing all tho faults of the secular princes, had special 
defects of their own , and as simony was universally prac- 
tised, the lives of multitudes of the inferior clergy wero 
a public scandal, wbde their services were cold and unim- 
pressive. The moral sense was outraged by such a popo 
as Alexander VI. ; and neither tho military ambition of 
Julius II nor the refined paganism of Leo X, could tend 
to revive the decaying faith in the spirituality of their 
office. Pope Leo by his incessant demands for money, 
aud his unscrupulous methods of obtaining it, awakened 
bitter hostility in every class of tho community, 

The popular feeling for the first time found expression Lather, 
when Luther, in 1517, nailed to a church door in Witten- 
berg the theses in winch he contested the doctrine at tho 
root of tho detestable traffic carried on for the popo by 
Tetzel and his accomplices. Xu appearance a slight circum- 
stance, this was m reality an event of vast significance ; for 
it brought to the front, as the exponent of the national 
sentiment, one of the mightiesL spirits whom Germany has 
produced, — a man who had certaiuly many faults, but who 
amply mado up for them by the force of his intellect, the 
loftiness of his aims, and the rare combination of caution 
and audacity with which he devoted himself to noblo causes. 

Under the influence of Luther’s great personality the most 
active and progressive elements of the nation were soon in 
more or less open antagonism to tho papacy. 

When Maximilian died, the throne was competed for by 
his grandson Charles, by Henry VIII. of ’England, and by 
Francis I. of France. The first and tho last were tho only 
real candidates, and ultimately Charles was chosen. By the Charles 
timo he reached Germany in 1521, Luther had passed 
through his famous controversy with Eclc; ho hacl con- 
fronted the papal legato, Oajetan; ho had hurried the 
pope’s bull. After this, retreat was impossible ; and his 
innumerable adherents waited with keen excitement to see 
on which side the now king would declare himself. Charles 
V. (1520-55), although a boy in years, was not really 
young. Ho soon made up his mind as to tho general lines iris 
of his policy, and no one who knew his grave and obstinate 
spirit supposed that any influence would cause him to 
diverge from his path. He had no adequate conception of 
the strength of the feoling which had been aroused. He 
fancied, as hacl at first been imagined in Romo, that lie had 
to deal with a monkish quarrel ; at one time he even sup- 
posed that a little money would easily sot tho difficulty at 
rost. Nor did he ever comprehend the real nature of the 
questions which stirred the hearts of his subjects. For 
Charles, although a diplomatist of astonishing skill, was a 
man of cold and narrow nature ; it was incredible to him 
that mon should bo genuinely moved by aspirations to 
which ho was himself a stranger. Even if his knowledge 
had been far more exact, he would not have turned against 
the church. Since the interregnum none of- the emperors, 
with the exception of Maximilian, had been powerful princes 
X» - 63 
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wretchedly poor and insignificant. Maximilian himself 
could not compete on equal terms with the leading European 
monarehs. Charles, however, was by far the most import- 
ant sovereign of his time. He was king of Spam and the 
Two Sicilies, with the resources of the Hew World at his 
command, lord of the Low Countries and of the county of 
Burgundy, co-regent with his brother Ferdinand of the great 
Austrian inheritance , and now he had been made king of 
Germany with a right to the imperial crown. To such a 
potentate it naturally seemed possible to restore tbe 
splendour of Charles the Great, and he early set before 
himself this ideal, But the protection of the church had 
always been looked upon as the chief function of the empire ; 
he could not, therefore, desert it at the very time when it 
seemed to be m need of his services. He reserved to him- 
self the same right as his predecessors to resist it in the 
realm of politics ; m the realm of faith he considered that 
he owed it his entire allegiance, Moreover, he intended to 
complete the task at which his grandfather had worked in 
vam, the subjection of northern Italy; and in order to 
realize this scheme it was of high importance that he should 
in no way needlessly offend the pope. Hence, in 1521, in 
the diet of Worms, without really examining the positions of 
Luther, Charles issued an edict denouncing him and his 
followers, and placing him under the ban of the empire. 

National Alarmed lest the emperor’s great power should he too 

reform, freely applied in Germany, the electors had before his 
appointment exacted a promise that he would respect 
German liberties and institute the reforms which had been 
Vainly demanded of Maximilian. At the diet of Worms 
steps were taken to give effect to these conditions. An 
administrative council was nominated for the government 
of Germany while Charles should be away ; and tho imperial 
chamber was so effectually re-established that, with the 
aulic council (which was at first subordinate to it, but 
ultimately became indepeudont), it lasted till tbe destruction 
of the empire. A matncula was drawn up settling the 
number of troops to be raised for common purposes by each 
state ; and this also was in force while the empire existed. 
Having made these arrangements, Charles invested his 
brother Ferdinand with the sole authority in tho Austrian 
territories, and then left Germany, to begin soon after his 
long struggle with Francis I. of France. 

Nobles’ While Charles was absent carrying on his wars with 

war. Francis, great disturbances took placo m Germany. Ono 
of the most remarkable of Luther’s friends was Ulrich von 
Hutten, a young noble, who, although penetrated by the 
enthusiasm of the Renaissance, was emphatically a man of 
action. His class, tho nobles, had ever chafed against tho 
supremacy of the princes; and it occurred to him that the 
Reformation might be made tho means of effecting a total 
change in the constitution of the empire. As no general 
reform either in church or slate could be effected while tho 
nation was cut up into a large number of principalities, his 
plan was to combine against tho princes ail who were dis- 
contented with the existing order, and to place the emporor 
at the head of a united country. Then the nobles would 
obtain their due, peace would be secured throughout the 
land, and papal authority might be easily pub down. The 
scheme was a great one, and Hutten inspired with his 
enthusiasm Francis von Sickingen, an energetic and popular 
Rhenish baron who could at any time attract a large army 
to his standard. A force of 12,000 men was soon collected, 
and tho enterprise was begun in 1522 by an attack on the 
elector of Treves, who, being a spiritual prince, would not, 
it was supposed, receive the sympathy of the reforming 
party. For a moment it seemed as if this dream of a new 
empire might be realized ; but it was too late to make so 
vast a change. Several princes united, and in 1523 


[histouy. 

Sickingen was defeated and slain, while Hutten, who had 
devoted pen and sword to his cause, died in loneliness and 
misery on an island m the Lake of Zurich. 

This war was followed by another of a still more serious Peanuts’ 
nature. The peasantry of Germany had grievances com-wai. 
pared with which those of the nobles were imaginaiy, for 
they were treated as if they had no right to expect any ray 
of brightness in their dreary lot. Extravagant hopes were 
kindled among them by the Reformation, and in a few 
years, notwithstanding all Luther’s effoits to dissuade them, 
widespread conspiracies were formed. In 1524 war broke 
out m the greater part of southern and central Germany, 
and the peasants, aided by a few valiant knights like Gntz 
von Berhckingen, weie at first triumphant. But they soon 
became so violent that Luther himself urged they should be 
sternly punished; andm 1525, after a vast amount of con- 
fusion and bloodshed, the rising was completely suppressed. 

By these two wars the authority of the princes was made 
greater than ever ; the peasantry suffered if possiblo more 
severe oppression, and many even of the immediate nobles 
were compelled to submit to a yoke which they detested 

Notwithstanding the injurious impression caused by the Process 
struggles of the peasantry and of the barons, the Refonna- of tlio 
tion made rapid progress, and those who remained loyal to 
the church became so alarmed that at the diet of Spires ill 
1 526 they clamoured for repressive measures. The adminis- 
trative council at the head of Germany m Charles’s absence 
was, however, not unfriendly to the Reformers, and tho diet 
ended by decreeing that, until tho questions in dispute 
should be authoritatively settled, each state should liavo 
religious freedom. This proved to be a most important 
edict. As yet no religious body had been organized to 
compote with the Catholic Church ; now tho loading states 
in which the ideas of tho Reformation prevailed began, 
under tho guidance of Luther and Mclauchthon, to carry 
out measures which they had in vain hoped tho church 
itself, by means of a general council, would undertake. 

Tho Catholics saw clearly the significance of what was 
done; and at another diet held m Spires in 1529 they 
obtained, in opposition to tlio previous edict, a now dccreo, 
forbidding further changes in religion. Tho supporters of 
Luther formally protested ; but the Catholics maintained 
their ground. In the following year tho emperor, who was 
no longer an untried youth, hut a sovereign famous for 
skill in council and success in war, came to Germany 
for the express purpose of making an end of heresy. At the 
diet he held in Augsburg the Lutherans submitted a sum- Piet of 
mary of their doctrines in the Augsburg Confession, which Aw- 
had boen drawn up, with the sauction of Luther, by mrg ' 
Melanchthon, and which was afterwards regarded as their 
chief standard of faith. Charles made no real effort to 
comprehend tho controversy ; lie was resolved, whether the 
heretics had right on their side or not, that they should 
submit, and ho had at first no doubt that ho would awe 
them into submission by an unwonted display of power and 
splendour. To his surprise tho Lutheran princes, while 
perfectly respectful, continued firm, and not only declined 
to attend mass, but held Lutheran services in their own 
quarters. Paying no attention to the edict of Kpires of 
1526, ho ronowed that which ho had issued at Worms in 
1521; and it seemed more than probable that if itworo 
not obeyed he would soon have recourse to arms. 

But fresh difficulties with Franco, and a threatened 
invasion of the Turks, who had besieged Vienna in 1529, 
forced him to mask his designs. In 1532 he granted the 
roligious peace of Nuremberg, which conceded temporary 
toleration to the adherents of the Augsburg Confession, and 
this peace was repeatedly confirmed in the following years. 
Meanwhile, the Lutherans, both princBS and cities, had 
increased their power by forming the League of Smallcald, 
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and tliis confederation ultimately took in, besides many 
cities of South Germany, most of the North-German cities 
ancl principalities. The Reformation in Germany was above 
all tilings a popular movement. It sprang directly from the 
heart of the nation, and, the conditions favourable to it bemg 
widely spread, lb passed with extraordinary speed from one 
part of the country to another. Thus many princes, who 
would not of their own accord have deserted the church, 
were compelled to do so from political motives. They had 
been strong enough to undermine imperial authority, they 
were not strong enough to resist the pressure of the majority 
of their subjects. 

hv His bands being full elsewhere, Charles was obliged to 

iacle on temporize during bis second absence from Germany, and to 

'stott seri<: coullse ^ s moderation to bis brother Ferdinand, who 
' had been elected king of the Romans. He never, however, 
gave up his original purpose. His plan was, when he 
should have leisure to devote himself to the task, to secure 
the meeting of a general council which should make all 
necessary reforms, and to insist, at whatever cost, on the 
Lutherans abiding by its decisions. The peace of Crcspy, 
signed m 1544, gave him fiee scope; and he began by 
inducing Pope Paul III. to summon tho council which ulti- 
mately met at Trent. At the same time he mado vigorous 
preparations for war. He affected that ho had no intention 
of fighting for religious objects, but merely wished to 
bring to subjection certain statoB which had set him at 
defiance. By those means he was ablo to dotach from 
the League of Smalkald the reforming states which were 
without real enthusiasm, or which were too timid to euter 
upon a great struggle. Those which took up arms were 
so disunited that the troops sent to Charles from Italy 
and the Low Countries bad no difficulty in joining him; 
and in 1546 bo not only made himself master of the South- 
German Lutheran cities, but in the battle of Miihlberg 
completely routed the Saxons and took their eloctor, John 
Frederick, prisoner. Shortly afterwards the landgrave 
Philip of Hesse, who with tho Saxon elector had been tho 
main political support of Lutheranism, fell into his hands, 
and both wore treated with great harshness. Charles took 
advantage of his triumph to issue what was called Iho 
“ Interim,” a confession which was to be obligatory on tho 
Lutheran statos until tho council then sitting should con- 
clude its labours. It was everywhere roBistod, but most of 
the states lmd at least outwardly to submit. All Germany 
thus seemed to be at the emperor’s feet. The Reformation 
had enabled him to doal both with, the princes and tho 
imperial cities as no sovereign had dealt with them for live 
centuries. 

Moat of But his triumph was too great to bo enduring. Tho 

ilmrics. Catholic princos themselves were alarmed at his predomi- 
nance ; King Ferdinand was alienated by his attempts to 
secure the crown for his son Philip; and the Lutheran 
princes chafed angrily under his severe rule. The general 
discontent found a representative in Maurice, a subtle and 
ambitious Saxon prince, who, caring little about doctrinal 
disputes but a great deal about the increaso of his own im- 
portance, had sided with Charles against the Lutherans, 
and had been rewarded by being made John Frederick’s 
successor. Ho now turned, under the influence of what 
motives it is hard to determine, and plotted against the 
emperor, forming an alliance with the chief Lutheran princes 
and with Henry II. of France, who eagerly caught the 
opportunity to profit by the dissensions in the empire. 
Charles heard vague rumours of what was going on; but 
he had been thrown off his guard by the ease with which 
he had hitherto attained his will, and carelessly trusted to 
chance. Suddenly, in 1552, Henry II. invaded Germany 
as protector of her liberties, and Charles learned that 
Maurice was marohing rapidly to Innsbruck with the inten- 
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tion of making him prisoner. He fled, and all the advan- 1532- 
tages he had gained by the battle of Muhlberg were at once 1612 
lost. Within six months he had to sign the treaty of 
Passau, agreeing that a diet should bo summoned for the 
purpose of aniving at a new settlement, and that in the 
meantime Lutherans and Catholics should have like privi- 
leges. In 1555 the religious peace of Augsburg was con- 
cluded by the diet thus promised. 

Henry II. had seized the bishoprics of Metz, Verdun, and 
Toul; and Charles endeavoured at the earliest possible 
opportunity to win them back. But his efforts failed ; and 
thus in his last years the power he fancied he had thoroughly 
humbled began a series of depredations which were thence- 
forth to be continued at frequent intervals. Disgusted with 
his ill fortune, he handed over the government of Germany 
to his brother Ferdinand in 1555, having in tho previous 
year entrusted Spain, the Two Sicilies, and the Low Coun- 
tries to his son Philip. 

The peace of Augsburg, instead of bringing tranquillity, Peace or 
was the cause of fresh discord. Tho toleration it conceded All S s - 
ditl not include the Calvinist or Reformed faith; only the mrg 
Lutherans received liberty of worship. And even aLutheran 
was not tolerated unless his prince chose to let him alone; 
for each secular state had the right to eject from its territory 
all who did not accept the doctrine it established. Thus 
Catholic, Lutheran, and Calvinist were exposed to irritating 
despotism ; and each came to regard tho other with hearty 
detestation. Another source of trouble was a clause iu the 
treaty called the ecclesiastical reservation. It required that 
if a spiritual prince accepted the Augsburg Confession he 
should-forthwith resign his lands. The Lutherans denied 
the validity of this clause ; and notwithstanding the protests 
of the Catholics several prelates became Lutherans and kept 
their territories as secular possessions. 

Ferdinand I. (1656-64), who, like all German sovereigns Perui- 
aftorhim, was recognized as emperor without being crowned L 
by tho pope, had at one time been distinguished for his zeal 
for tho church. But the experience of liis brother had 
taught him the necessity of prudence ; and ho was also kept 
quiet by troubles in Bohemia and Hungary, both of which 
countries he had acquired by marriage, and to both of which 
the house of Hapsburg soon began to lay hereditary claim. 

Ho tried to moderate tho excesses of oach party, and was 
anxious that tbe council of Trent should follow a concili- 
atory policy. Maximilian II. (1664-7C), one of tho most Maxim!. 
enlightened princes of his time, adopted the same lino. Ho linn II 
would have had the state withdraw altogether from religious 
disputes, and so sincerely did he carry out liis principles 
that, although ho was himself a Catholic, Protestant 
doctrines spread during his reign throughout the Austrian 
hereditary lands, from which they had hitherto boon ex- 
cluded. Rudolf II. (1576-1612) reversed tho policy of his Rudolf II, 
immediate predecessors. Tho Jesuits, who had been hard 
at work, although without much success, during his father’s 
reign, gained complete ascendency over him ; and acting on 
their advice he continually warred against the Protestants, 

But ho was too weak to do much good to his friends or 
injury to his enemies. Trained in the gloomy court of 
Spain, he had come to be of a moody, variable temperament ; 
and ho was given to outbursts of violent passion, followed 
by abject submission to his advisers, So much confusion 
sprang from Ms incompetence that the archdukes of Austria, 
with the sanction of tho Spanish branch of the house of 
Hapsburg, met in 1606, and placed the government of the 
hereditary lands in the hands of his brother Matthias. He 
took refuge among his Bohemian subjects, who, in 1609, 
wrung from him a royal charter, granting religions freedom 
to the nobles, knights, and cities, with the right to build, 
churches on their own and the royal lands. Matthias, who Matthias, 
succeeded him as emperor {1612-1®), was almost as unfit 
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612-32. for the duties he assumed. He put forth his whole energy 
against Protestantism; but he could not m the least dis- 
courage it, and in his time it prevailed over by far the 
larger part of the Austrian territory. 

Catholic By this time, however, there were signs of a great 
eaction. Catholic reaction which was to work fearful havoc m 
Germany. It was due mainly to the persistent zeal of the 
Jesuits. For a long time the Protestants absorbed the 
intellectual strength of the country ; but many able scholars 
and divines among the Jesuits could hold their own with 
then' antagonists, who afforded them excellent vantage 
ground by foolish and bitter controversies. These devoted 
missionaries of the church gave their attention mamly to 
the young, and during the reign of Rudolf they weie 
fortunate enough to make a profound impression upon two 
princes, each of whom was destined to play a great part m 
the events of the time. These princes were Maximilian, 
duke of Bavaria, and Ferdinand, duke of Styria. The 
former early showed the fruit of his training by executing, 
m 1606, an unjust imperial mandate against the Protestant 
city of Donauworfch, and afterwards treating it as his own. 
3 i otest- The Protes fcant princes, rendered suspicious by this arbitrary 
ut Union actj formed m 1608 a confederation called the Union, which 
btholic was k° ^ f° r yeats ; and in lesponse the Catholics, 
/ea^ue. under the guidance of Maximilian, to whom they gave the 
command, united m a similar confederation called the 
League. As the Union was headed by the elector palatine, 
who was a Calvinist, many Lutherans, among them the 
Saxon elector, regarded it coldly. It acquired, however, 
immense importance by an alliance with Henry IV. of 
France, who, like Henry II., wished to profit by German 
quarrels. War was oil the point of breaking out between 
the two confederations m regard to the Juliers-Cleves terri- 
tory, but the Union did not venture to fight after the 
sudden death of the French king. 

Peril!- Ferdinand was even more vigorous than his friend m the 
imndll. defence of his religion. His faith was that of a genuine 
fanatic, narrow, intense, austere ; and with the feolings of 
a monk rather than of a secular ruler, lie began at once, on 
assuming the government of Styria, to extirpate Protestant- 
ism. Individuals and families were driven without mercy 
from their homes until at last a country which had been 
mainly Protestant became in appearance altogether Catholic. 
He was the heir of Matthias , and on coming to Vienna 
after the death of that sovereign, lie found himself in the 
midst of wlmt seemed hopeless confusion The Bohemians, 
embitteied by the violation of the royal charter granted by 
Rudolf, refused to acknowledge him as king, and elected 
Frederick V, of the palatinate, son-in-law of James I. of 
England ; and the people of Hungary and of the Austrian 
lands, terrified by the prospect of a stem rulo in opposition 
to their religious beliefs, were almost in open revolt. lie 
succeeded in obtaining the imperial crown ; and from that 
time Ferdinand II. (1619-37) was dominated by a fixed 
resolve to secure the triumph of his church throughout the 
empire, —a resolve which cost Germany the Thirty Years’ 
War. 

riiit ty He began with Bohemia. Although supported by Spain, 
fears ] ie C0 uld not obtain from her sufficient troops for his 
Bohemia. Purpose; mid as he was for some time nearly powerless in 
’ Vienna he was obliged to come to terns with Duke 
Maximilian, who, after securing his own interests, put the 
army of the League commanded by Tilly at his disposal. 
The Union helped Frederick V.; but being a man of feeble 
character he wasted precious months, needlessly irritated 
his subjects, and vaguely hoped that his wife’s father would 
see him out of his embarrassments. In 1620 his army was 
utterly routed at the battle of Weissenburg ; and he and 
his family had just time to escape from the kingdom he had 
rashly undertaken to govern. Ferdinand drove to the 


uttermost the advantages of his victoiy Tlie Union was 
broken up; and Bohemia was placed under such a system 
of government that m becoming Catholic it lost more than 
two-thirds of its population, sank fiom high piosperity to a 
state of indigence, and ceased to be a seat of art and learn- 
ing. The Spanish troops and the army of the League next 
invaded the palatinate, which after severe struggles, was ralali- 
finally subdued ; and there also the process of conversion nate. 
was carried on with a thoroughness which ended m the 
death or exile of multitudes of the inhabitants. Frederick 
was banished from his inheritance ; and the electorate lie 
was declared to have forfeited was conferred on Duke 
Maximilian 

Thus ended the first stage of the Thirty Years’ War. The Danish 
second began (1625) by the formation, after much fruitless wai. 
negotiation, of the Protestant League, which comprised Eng- 
land, Holland, and Denmark. The burden of the struggle 
fell on the last-named power, whose king, Christian IV., was 
also duke of Holstein, and therefore a prince of the empire. 

It was iii the war with him that Euiope fiisfc became familiar 
with the great name of Wallenstein, a Bohemian noble who, Wallen, 
by marriage and by loyal service to the emperor, had lisen stain, 
to immense wealth and power. Ferdinand became restive 
at his dependence on the League, and gladly accepted 
Wallenstein’s offer to raise an aimy over which it should 
have no control. This scheming, mysterious general, co- 
operating with Tilly and soon casting him into the shado, 
chased Christian, after the bailie of Lulter, into Denmark, 
and overran Mecklenburg, of which ho was created duko. 

Il9 apparently intended to make himself master of tho 
Hanso towns with the view of securing piedoimuanco at sea 
as well as on land ; but this puiposo was thwarted by tho 
bravery of the city of Stralsuml, which lie iu vain tried to 
conquer. Denmark, however, was compelled to conclude 
peace in 1629. 

Intoxicated by success, Ferdinand now issued the edict Edict of 
of restitution, demanding the restoration of all ecclesiastical i oautu- 
lauds of which the Protestants had become possessed siucc tion ” 
tlie treaty of Passau. As two archbishoprics and twelve 
bishoprics had become Protestant, this was to .strike a 
tremendous blow at his enemies ; and it stiried among 
them intense and universal opposition. At the samo time, 
yielding to Duko Maximilian and other members of the 
League, ho recalled Wallenstein, whose movements had 
given rise to suspicion. A more inauspicious moment could 
not have been chosen for thoso two important stops, for in 
1630 Gustavus Adolphus loft Sweden at the head of a well- Gustaves 
disciplined army for the purpose of raising up the Protoslant Aclolplms. 
cause which had fallen so low. At first this groat king was 
received coldly, evon by his co-religionists. They were 
ignorant of Ins designs, and did not want a stranger to 
profit by tho internal disputes of their country. A mistake 
at tho outset would probably have proved fatal to him ; but 
ho saw tho dangers of his position, and moved so warily 
that in less than a year he had obtainod, partly by intimida- 
tion, partly by argument, tho alliance of tho duko of 
Pomorania and tho doctor of Baxcny. Tilly, at the 
head of nearly tho wholo force of tho League, mot 
him at Broitonfold, and was completely defeated. This 
victory put Germany at his foot; and had ho roalized 
hew utterly ho had brokon tho imporial strength, ho 
might havo advancod on Vienna itself. Ho preferred, 
however, to make tho country around and behind him 
absolutely secure; and everywhere the cities opened their 
gates to him as the deliverer of tho Protestants, After 
again defeating Tilly, who was wounded and died, he took 
possession of the palace at Munich, while Duke Maximilian 
fled. Whatever may have been the motives of Gustavus in 
undertaking this memorable expedition,— and they were 
probably not altogether unaelfish,— he had the power of 
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kindling confidence and enthusiasm among those who 
depended upon him; and the result of lus piesence in 
South Germany was that the faith of the Protestants m 
tlieir cause and in themselves revived, and that they no 
longer doubted of ultimate victory. The emperor felt how- 
great had been lus mistake m dismissing Wallenstein, and 
after many fruitless entreaties, at last persuaded him to come 
forth horn lus retuement and form a second army He 
did so on condition that he should have absolute command ; 
and so urgent was the need of lus services that Ferdinand 
allowed him to make lnmself in this way a great and 
dangerous power within Lhe state. In 1G32 he was defeated 
at the battle of Lufczen ; but the defeat was bettei than an 
ordinary victory, for the Swedish lieio was among the slain. 
Wallenstein now aimed at becoming a great sovereign; 
perhaps he even aspired to the imperial crown itself. In 
any case lus dilatory movements, his endless intrigues, and 
lus haughty tone caused such profound uueasiness at Yienna 
that m 1634 he was got rid of by murder, 
iclielieu For fourteen years longer, although the original objects of 
the war were almost forgotten, the tempest contuiued tosweep 
over Germany. It received a fresh impetus from the inter- 
vention of Cardinal Richelieu, who, although the ouemy of 
Protestants m France, thought fit to weaken Austria by 
aiding them m Germany While Gustavus Adolphus lived, 
Richelieu was kept comparatively in the background; after 
the king’s death he was one of the mainsprings of the war. 
At last, in 1648, after five years of negotiation at Osnabruck 
and Munster, the peace of Westphalia was concluded ^ 
iiTects The Thirty Years’ War settled once for all the principle 
r the that men should not be persecuted for their religious faith. 
r lin 'Y It is true that the peace of Westphalia formally recognized 
^ only the three creeds, Catholicism, Lutheranism, and 
leligtous Calvinism, but so much suffering had beon caused by the 
loedom, interference of the state with individual conviction, that 
toleration in the largest sense, so far as law was concerned, 
was virtually conceded. This was the solo advautago gained 
Rom the war by the Protestants. The Catholics insisted 
at first oil keeping all the ecclesiastical lands which had 
boon taken from them before the edict of restitution in 1030. 
The Protestants responded by demanding that they should 
lose nothing which they had held bofove 1618, when the 
war began. A compromise was at last effected by both 
parties agreeing to the elate 1624, — an arrangement which 
secured to the Catholics tlioir imraenso gain3 in Bohemia 
and the other territories of the house of Hapsburg. The 
restoration of the elector palatine to part of his lands, and 
his reinstatement in tho electoral office, were important 
concessions ; but on the other hand, the duke of Bavaria 
kept the Rhenish palafcinato, and, as ho remained an elector, 
the votes of the Protestants in the electoral college were 
fewer by one than they had been in 1618. 

,oss of The country suffered enormous territorial losses by the 
amtory, war. Up to this time the possession of Motz, Toul, and 
Verdun by France had never been officially recognized; now 
these bishoprics were formally conceded to her, She also 
received as much of Alsace as belohged to Austria. To the 
Swedes wore granted Western Pomerania, with Stettin, and 
the bishoprics of Bremen and Verden. Those acquisitions, 
which surpassed tho advantages Gustavus Adolphus had 
hoped to win, gave Sweden the command both of the Baltic 
and of the North Sea. In virtue of her German possessions 
Sweden became a member of the empiro; but France 
obtained absolute control of her new territories. There 
was a further diminution of Germany by tho recognition of 
the independence of Switzerland and the United Provinces. 
Both had long been virtually froe ; they now for the first 
time took the position of distinct nations. 

In the political constitution of Germany tho peace of 
Westphalia did not so muclimako changes as sanction those 


already effected. The whole tendency of ike Reformation 1632-41 
had been to relax the bonds which united the various The Ref 
elements of the state to each other and to their head. It nation 
divided the nation into two bitterly hostile parties, and the ail!l tlie 
emperor was not able to assume towards them a perfectly 
impartial position. His imperial crown imposed upon lum. tion 
the necessity of associating himself with the Catholics ; so 
that the Protestants had a new and powerful reason for 
looking upon him with jealousy, and trying to dimmish lus 
authority. The Catholics, while maintaining their religion, 
were willing enough to co-operate with them for this object; 
and Germany often saw the strange spectacle of princes 
rallying iound the emperor for the defence of the church, 
and at the same time striking deadly blows at lus political 
influence. The diet was a scene of perpetual quarrelling 
between the two factions, and their differences made it 
impossible for the imperial chamber to move beyond the 
region of official routine, Thus before the Thirty Years’ 

War the empire had virtually ceased to exist, Germany 
having become a loose confederation of principalities ancl 
froe cities. For a moment the emperoi Ferdinand appeared 
to have touched the ideal of Charles V., in so fai, at least, 
as it related to Germany, but only for a moment. Tho 
stars in their courses fought against him, and at the time 
of his death he saw how far beyond his power were tho 
forces wilh which oven Charles had been unable to contend. 

The state of things which actually existed the peace of 
Westphalia made legal. So nearly complete was the 
independence of the states that each received the right to 
form alliances with any of the others or with foreign powers, 
nominally on condition that their alliances should not bo 
injurious to the emperor or to the empire. Any authority 
which still lawfully belonged to tho emperor nas transfcircd 
to the diet. It alone had now the power of making lawb, 
of concluding treaties in the name of Germany, and <>L 
declaring war and re-establishing peace. No one, however, 
expected that it would be of any real service. After 1654 
it became a permament body, and was attonded only by the 
representatives of tho prince? and the cities ; aud from that 
timo it occupied itself mainly with trifles, leaving the affairs 
of each state to be looked after by its own authorities, and 
those of the country generally to such fortunes as chance 
should determine. 

It would not have been strange if so shadowy an empire Oontnu 
had beon brought altogether to au end. Some slight bond mice of 
of connexion was, however, necessary for defence against the un- 
common dangers ; and the empire had existed so long, and llie> 
so many groat associations were connected with it, that it 
seemed to all parties preferable to any other form of union. 
Moreover, Sweden, and other states which wero now 
membors of the empire, warmly supported it ; aud the 
house of Hapsburg, on which it reflected a certain splendour, 
would not willingly have let it die. An Austrian ruler, 
even when he spoke only in the namo of Austria, derived 
authority from the fact that as emperor he represented 
many of the greatest memories of European history. 

The effect of the Thirty Years’ War on the national life Nations 
was disastrous. It had not been earned on by disciplined life, 
armies, but by hordes of adventurers whose solo object was 
plunder. The cruelties they inflicted on their victims arc 
almost beyond conception. Before tho war the population 
was about twenty millions ; after it the number was pro- 
bably five or seven millions, and cannot have beon more 
than ten. Whole towns and villages were laid in ashes, 
and vast districts turned into deserts, Churches and schools 
were closed by hundreds, and to such straits were the 
people often reduced that cannibalism is said to have been 
not uncommon, Industry and trade were so completely 
paralysed that in 1635 the Hanseatic League was virtually 
broken up, because the members, once so wealthy, could 
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1648- not meet the expenditure it involved. The population was 
1724. not only impoverished and reduced in numbers but broken 
in spirit. It lost confidence in itself, and for a time effected 
in politics, literature, art, and science little that is worldly 
of serious study. 

The The princes knew well how to profit by the national 
l>rmces. prostration. The local diets, which, as we have seen, formed 
a real check on petty tyranny, and kept np an intimate 
relation between the princes and their subjects, were nearly 
all destroyed Those which remained were injurious rather 
than beneficial, since they often gave an appearance of 
lawfulness to the caprices of arbitrary sovereigns. After tbe 
Thirty Years’ War it became fashionable for the heirs of 
principalities to travel, and especially to spend some time 
at the court of France. Here they readily imbibed the 
ideas of Louis XIV., and in a short time every petty court 
m Germany was a feeble imitation of Versailles. Before 
the Eeformation, and even for some time after it, the princes 
were thorough Germans in sympathies and habits, they 
now began to be separated by a wide gulf from their people. 
Instead of studying the general welfare, they cruelly wrung 
from exhausted states the largest possible revenue to sup- 
port a lavish and ridiculous expenditure. The pettiest 
princeling had his army, his palaces, his multitudes of 
household officers ; and most of them pampered every vulgar 
appetite without respect either to morality or decency. 
Many nobles, whose lands had been wasted duimg the war, 
flocked to the little capitals to make their way by con- 
temptible court services. Beneath an outward gloss of re- 
finement these nobles were, as a class, coarse and selfish, 
and they made it their chief object to promote theii own 
interests by fostering absolutist tendencies. Among the 
people there was no public opinion to discourago despotism ; 
the majority accepted their lot as inevitable, and tried rather 
to reproduce than to restrain the vices of their rulers. Even 
the churches offered little opposition to the excesses of 
persons in authority, and in many instances the clergy, both 
Protestant and Catholic, acquired an unenviable notoriety 
for their readiness to overlook or condone actions which 
outraged the higher sentiments of humanity. In the 
The free imperial cities there was more manliness of tone than 
cities, elsewhere, but there was little of the generous rivalry among 
the different classes which had once raised them to a high 
level of prosperity. Most of them resigned thoir libortios 
into the hands of oligarchies, and others allowed themselves 
to be annexed by ambitious princes. 

Modem Times . 

Perch* Ferdinand III (1637-57) succeeded to the throne when 
nand III. the fortunes of his house were at a low ebb, and bo con- 
tinued the Thirty Years’ War, not in the hope of ro-estab- 
lisbing the Catholic religion or of restoring the imperial 
authority, but to undo as much as he could the havoc caused 
by his father’s recklessness. After the conclusion of peace 
nothing happened to make his reign memorable, llis son, 
eopoldl. Leopold I. (1658-1705), was a man of narrow intellect and 
feeble will ,* yet Germany seldom so keenly felt the neod of 
a strong emperor, for she had during two generations to 
contend with a watchful and grasping rival. For more than 
a century it had been the policy of France to strengthen 
herself by fostering the internal dissensions of Germany. 
Louis This was now easy, and Louis XIV. made unscrupulous use 
£IV. of of the advantages his predecessors had helped to gain for 
•’ranee, him. Germany as a whole could not for a long time be 
induced to resist him. His schemes -directly threatened 
the independence of the princes ; but they were too 
indolent to unite against his ambition. They grudged 
even the contributions necessary for the maintenance of 
the frontin’ fortresses, and many of them stooped to 
accept the bribes ho offered them on condition that they 
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should remain quiet. In his war with the United Pro- 
vinces and Spain, begun in 1672, lie was opposed by the 
emperor as ruler of Austria, and by Frederick William, 
the elector of Brandenburg; and in 1675 the latter gained 
a splendid victory at Fehrbellm over his allies, the Swedes 
At the end of the war, in 1678, by the peace of Nimeguen, 
Louis took care that Frederick William was deprived of the 
fruits of his victory, and Austria had to resign Freiburg in 
Breisgau to the French. Under the pretence that when 
France gamed the Austrian lands m Alsace she also 
acquired a right to all places that had ever been united to 
them, Louis began a series of systematic robberies of Ger- 
man towns and territories. “ Chambeis of Reunion ” were 
appointed to give an appearance of legality to these pro 
ceedings, which culminated, in 1681, in the seizin e of 
Strasburg. Germans of all states and ranks were indignant 
at so gross a humiliation, but even the loss of Strasburg 
did not suffice to move tbe diet. The emperor himself 
might probably have interfered, but Louis had provided 
him with ample employment by stirring up against him the 
Hungarians and the Turks. So complete was lus hold over 
the majority of the princes that when the Turks, in 1683, 
surrounded Vienna, and appeared not unlikely to advance 
into the heart of Germany, they looked on indifferently, anil 
allowed the emperor to be saved by tho promptitude and 
courage of Sobieski, king of Poland. At last, when, in 
1689, on the most frivolous pretext, Louis pouiod into 
south Geimany armies which were guilty of shameful 
outrages, a number of princes camo forward and aided tho 
emperor. This time France was sternly opposed by the 
league of which William III of England was tlio moving 
spirit; and although at tho end of tho war lie kept Stras- 
burg, ho had to give up Freiburg, Philipsbnrg, Broisacli, 
and tbe places he had seized because of their former con- 
nexion with Alsace. Iu the war of the Spanish succession 
two powerful princes, tho elector of Bavaria and tho doctor 
of Cologne, joined Louis ; but as the states of tho empire 
declared war against him iu 1702, tho other princes, more 
or less loyally, supported the omporor and his allies. 
Leopold died during tho progress of this war, but it was 
vigorously continued by his son Josopli I. (1705-11). 
Charles VI. (1711-40) also wont mi with it ; and such wore 
the blows inflicted on Franco by tho victories of Blenheim, 
llamillies, and Malplaquot that tho war was generally 
oxpocted to Gudin her utter discomfiture. But tho conclu- 
sion of tho treaty of Utrecht by England, in 1713, so 
limited the military power of Charles VI. that ho was 
obliged to rosign the claims of Austria to tho Spanish 
throne, and to content himself with tho Spanish N cthorlands, 
Milan, Naples, and Sardinia. Ho cared so little for 
Germany, as distinguished from Austria, that ho allowed 
Louis to compel tho diet to codo tho imperial fortress of 
Landau. At a later stage in his reign ho was guilty of an 
act of even grosser selfishness ; for after the war of the 
Polish succession, in which ho supported tho claims of 
Augustus III, elector of Saxony, ho yielded Lorraine to 
Loszczynski, whose claims had boon defended by France, 
and through whom Franco ultimately secured this beautiful 
German provinco. Having no son, Charles drew up in 1713 
the pragmatic sanction, which ordainod that, in tho event of 
an Austrian ruler boiug without male hairs, his hereditary 
lands and titles should pass to his nearest female relative. 
The aim of his wholo policy was to secure for this mea- 
sure, which was proclaimed as a fundamental law in 1724, 
the approval of Europe ; and by promises and threats ho 
did at last obtain the guarantee of tho states of the empire 
and the leading European powers. 

Germany was now about to bo aroused from the torpor 
into which she had been cast by tho Thirty Years’ War; 
but her awakening was due, not to tho action of the empire, 
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which was more and more seen to be practically dead, but 
to the rivalry of two great German states, Austria and 
iiowtli of Prussia. The latter had. long been laying the foundations 
’lusiia of her power. Biandenburg, the centre of the Prussian 
kingdom, was, as we have seen, granted in the 15th century 
by the emperor Sigismund to Fredenck, count of Hoben- 
zollsiu. In his hands, and m those of his prudent succes- 
sor, it became one of the most flourishing of the Noilh- 
Gorman principalities. At the time of the rLo/onnation 
AlbeLt, a member of a subordinate branch of the house of 
Hohenzollern, happened to be grand master of the Teutonic 
Ordei, He became a Piotestant, dissolved the older, and 
received in fief of the king of Poland the duchy of Prussia. 
In 1611 this duchy foil by inheritance to the elector of 
Brandenburg, and by the treaty of Wehlau, in 1657, in the 
time of Frederick William, the Great Elector, it was declared 
independent of Poland. By skill, foresight, and courage 
Frederick William managed to add largely to lus territories ; 
and in an age of degenerate sovereigns he was looked upon 
as an almost model ruler. His son, Frederick, aspired to 
royal dignity, and in 1701, having obtained the emperor’s 
assent, was crowned king of Prussia. The extravagance of 
Frederick drained the resources of his stale, but this was 
amply atoned for by the rigid economy of Frederick William 
I , who not only paid off the debts accumulated by his 
father, but amassed an enormous treasure. Iio so organized 
all branches of the public service that they wero brought to 
a point of high efficiency, and his army was one of the 
largest, best appointed, and best trained in Europe. He 
died iu 1740, and within six months, when Frederick II. 
Maria was on tho Prussian throne, Maria Theresa claimed, in 
Theresa virtue of the pragmatic sanction, the lands and hereditary 
titles of her father, Charles VI, 

Pi cuerick Frederick II. , a young, ambitious, and energetic sovereign, 
'] ie longed not ouly to add to his dominions but to play a great 
part in European politics. His father had guaranteed the 
pragmatic sanction, but as the conditions on which tho 
guarantee had been granted had not been fulfilled by 
■ Charles VI., Frederick did not fool bound by it, and revived 
i’ir.qt Silo- some old claims of his family on certain Silesian duchies. 
11111 w Maria Therosa would not abato her rights, but before sho 
could assort them Frederick had entered Silesia and mado 
himself master of it. Meanwhile, tho elector of Bavaria had 
como forward aad disputed Maria Theresa’s right to tlio 
succession, and the elector of Saxony had also put in a 
claim to the Austrian lauds. Taking advantage of theso 
disputes, France formed an alliance with tho two electors 
and with tho king of Prussia against Austria; and in the 
war which followed the allios wore at first so successful 
that tho elector of Bavaria, through the influence of France, 
Clmrlos was crowned emperor as Charles VII. (1742-45), Maria 
VIL Theresa, a lady of a noblo and undaunted spirit, appealed, 
with her infant son, afterwards Joseph II,, iu her arms, to 
the Hungarian diet, and tho enthusiastic Magyars responded 
chivalrously to her call. To bo more at freedom she 
concluded peace with Frederick, and coded„Silesia to him, 
although greatly against her will. Saxony also was pacified 
and retired from the strugglo, After this Maria Theresa, 
supported by England, made way so rapidly and so trium- 
phantly that Frederick became alarmed for his new posses- 
Second sion ; and in 1 742 ho once more proclaimed war against her, 
Silesian nominally in aid of the emperor, Charles VII. Ultimately, 
TO1V in 1748, sho was ablo to conclude an honourable peace at 
Aix-la-Chapcllo ; hut sho had been forced, as before, to rid 
herself of Frederick by confirming him, in the sovereignty 
of the territory ho had seized. 

After tho death of Charles VII., Francis, grand duke of 
Tuscany, Maria Theresa’s husband, was elected emperor. 
Baucis I. Francis I. <(1745-66), an amiable nonentity, with the 
instincts of a shopkeeper, made no pretence of discharging 


important imperial duties, and the task of ruling tho here- 1740-7 
ditary possessions of the house of Hapsburg fell wholly to 
the empress-queen. She executed it with discretion and 
vigour, so that Austria m her hands was known to be one 
of the most formidable powers m tho world. Her rival, 
Frederick II., was, if possible, still more active. The bitter 
experiences of his youth, although they had soured his 
temper, had not quenched the generous aspirations which 
had been fed by study of the best writers of his time. It 
did not occur to him, any more than to tho other German 
sovereigns of the 18th century, to associate his people with 
him in the government of the country; he was in every 
respect a thoroughly absolute sovereign. Even his ministers 
performed but the duties of superior clerks. But he shared 
the highest ideas of the age respecting tho responsibilities 
of a king, and throughout his long reign acted m the mam 
faithfully as “the first servant of the state ” The army 
he always kept in readiness for war; but he also encouraged 
peaceful aiU, aid dittoed throughout liis kingdom so much 
of his own alert and aggressive spirit that the Pmssians 
became more intelligent and more wealthy than they 
had ever before been. He excited the admiration of tho 
youth of Germany, aud it was soon the fashion among tho 
petty princes to imitate lus methods of government. As a 
rulo, thoy succeeded only in raising far larger armies than 
the taxpayers could afford to maintain. 

Maria Thorosa never gave up Hie hope of winning back Prepari 
Silesia, and, in order to secure this object, sho laid aside t-LonH A 
tho jealousies of her house, and offered to conclude an wa1, 
alliance with Franco. Frederick had excited the envy of 
surrounding sovereigns, and had ombittored them against 
him by stinging sarcasms. Hot only Franco, therefore, but 
Russia, Saxony, and ultimately Sweden, willingly came to 
terms with Austria, and tho aim of their union was nothing , 
short of the partition of Prussia. Frederick, gaining know- 
ledge of the plot, turned to England, which had in tho 
previous war helped Austria. At the close of 1755 his 
offer of an alliance was acceded to; and in tho following 
year, hoping by vigorously talcing the initiative to prevent 
his onomios from united action, ho invaded Saxony, and 
began the Seven Years’ War (1756-C3). 

Tho result of this war was to confirm Prussia for ever in Uomilti 
tho possession of Silesia, but it was followed by still greater tho Fiev 
indirect consequences. Prussia now took rank as one of 
the leading European powers, and by her rise a new cle- v ai ' 
meat was introduced into the political life of Gormany. 
Austria, although associated with tho empire, could no 
longer feel sure of her predominance, and it was inevitable 
that the jealousies of tho two states should lead to a final 
conflict for supremacy. Even before the Seven Years’ War 
there were signs that tho German people wore tired of in- 
cessant imitation of France, for in literature thoy welcomed 
the oariy efforts of Klopstock, Wieland, and Lessing ; but 
the movement received a powerful impulse from tho great 
deeds of Frederick. The nation, as a whole, was proud of 
his heroic courage, his splendid military qualities, and his 
beneficent rule, and began, for the first tiino since tho 
Thirty Years’ War, to feel that it might once more assume 
a commanding place in tho world. This stir of life ulti- 
mately revealed itself in tho outburst of philosophic and 
literary activity represented by tho names of Kant, Goethe, 
and Schiller. By that time Germany had not ouly asserted 
intellectual indopotidenco, but had become thoroughly tired 
of the national disunion, aud of the potty despotisms it 
imposed upon them. 

In 1772 tho necessities of Frederick’s position compelled Partitii 
him to join Russia and Austria iu the deplorable partition of PoIa 
of Folaud, whereby ho gained West Prussia, exclusive of 
Dantzic and Thorn, and Austria acquired West Silesia. 

After this he had to watch closely the movements of the 
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1777- emperor Joseph II. (1765-90), who, although an ardent j 
1815> aclnnrer of Frederick, was anxious to restore to Austria the 
Joseph greatness she had partially lost. The younger branch of 
If- the Wittelsbach line, which had hitherto possessed Bavaria, 
having died out in 1777, Joseph asserted claims to part of 
its territory. Frederick intervened, and although no battle 
was fougbt in the nominal war which followed, the emperor 
was obliged to content himself with a very unimportant 
concession. He made a second attempt m 1785, but 
Frederick again came forward This time he formed a 
league for the defence of the imperial constitution, and it 
was joined by the majority of the small states. The 
memory of this league was almost blotted out by the tre- 
mendous events which soon absorbed the attention of 
Germany and the world, but it truly indicated the direction 
of the political foices which were then at work beneath the 
surface, and which long afterwards triumphed The forma- 
tion of the league was a distinct attempt on the part of 
Prussia to make herself the centre for the national aspira- 
tions both of northern and of southern Germany. 

French The French Revolution was hailed by many of the best 
Revolu- minds of Germany as tbe opening of a new era Among 
tl0U the princes it excited horror and alarm, and in 1792 the 
emperor Leopold II. (1790-92), and Frederick William II., 
the unworthy successor of Frederick the Great, met at Pill- 
nitz, and agreed to support by arms the cause of the French 
king A more important resolution was never taken. It 
plunged Europe into a conflict which cost millions of lives, 
and which overthrew the entire state system of the Con- 
tinent. Germany herself was the principal sufferer. The 
structure which the piinces had so laboriously built up 
crumbled into nuns, and the mistakes of centuries were 
expiated in an agony of disaster and humiliation. 

The states of the empires joined Austria and Prussia, and, 
had there been hearty co-operation between the allies, they 
could scarcely have failed of success. While tlso war was 
in progress, in 1793, Prussia joined Russia in the second 
partition of Poland. Austria considered herself overreached, 
and began negotiations with Russia for the third and final 
partition, which was effected by the three powers in 1795. 
Prussia, irritated by the proceedings of her rival, did as 
little as possible in the war with France; and in 1795 she 
retired from the struggle, ceding to France her possessions 
on the left bank of the Rhine. The war was continued by 
Austria, but her power was so effectually shattered by blow 
after blow that in 1797 she was forced to conclude the 
peace of Campo Formio. Napoleon Bonaparte, to whose 
genius the triumph of Franco was mainly due, began 
separate negotiations with the states of the empire at 
Rastadfc; blit, before terms could be agreed upon, war again 
began in 1799, Austria acting on this occasion as the ally 
of England and Russia. She was beaten, and the peace of 
Luudville added fresh humiliations to those imposed upon 
her by the previous war. France now obtained the whole 
of the left bank of the Rhine, the dispossessed princes being 
compensated by grants of secularized church lands and of 
mediatized imperial cities. The contempt of Napoleon for 
the empire was illustrated by his occupation of Hanover in 
1 803, and by Ms seizure of the duke of Enghien on imporial 
territory in 1804. In 1805 Austria once more appealed 
to arms in association with her former allies, but in vain. 
By the peace of Presburg she accepted more disastrous 
terms than ever, and for the moment it seemod as if she 
could nob again hope to rise to her former splendour. In 
this war she was opposed not only by France, but by 
Bavaria, Wurtemborg, and Baden, all of which were liberally 
rewarded for their services, the rulers of the two former 
countries being proclaimed kings. The degradation of 
Germany was completed by tbe formation, in 1806, of the 
Confederation of the Rhine, which was composed of the | 


chief central aud southern states. The welfare of the Rhenish 
empire was asserted to be its object, but a body of which cori ^de- 
Napoleon was the protector existed, of course, for no ratlorL 
other purpose than to be a menace to Austria and Prussia. 

Francis II., who had succeeded Leopold II. in 1792, now 
resigned the imperial crown, and thus the empire and the 
German kingdom came to an end. The various states, which End of 
had for centuries been virtually independent, were during 
the next few years not connected even by a nominal bond. 

Frederick William III. (1797-1840) of Prussia, the 1 L 
successor of Frederick William II , bad held selfishly 
aloof fiom the struggle of Austria with France Alarmed 
by the Confederation of the Rhine, he suddenly resolved on 
war. Napoleon gladly accepted the challenge, and Prussia 
was so ill-prepared for the contest she had invited that the 
first serious battle— the battle of Jena— prostrated her at Ins 
feet. Aided by Russia, the king held out some time longer ; 
but when, after the battle of Fnedland, in 1807, the czar 
was detached from the alliance, Frederick William had io 
sign the treaty of Tilsit, by which he was deprived of the 
best part of his kingdom and of more than half his subjects. 

In 1809 Austria made one more attempt to retrieve hoi 
fortunes, and at first not without success. After the battle 
of Wagram, however, Napoleon dictated peace from Vicuna,"’ 

^ Germany was now thoroughly in the grip of France, and Revival 
the French emperor proved how absolute was his power by _ 
annexing, m 1810, the whole northern coast as far as the beiraaiiy 
Elbe. The completeness of the humiliation of Gerniauy 
was the means of her deliverance. She had been taught 
self-respect by Frederick II, aud by her great writers in 
literature and philosophy; it was felt to bo intolerable 
that in politics she should do the bidding of a foreign 
master. Among a large section of the community patriotism 
bocamo for tho first time a consuming passion, and it was 
stimulated by the counsels of several manly teachers, among 
whom the first place belongs to Fichte. The Governments 
responded prudently to the national movement. Even in 
Austria timely concessions were made to her various popula- 
tions. Prussia, under tho guidance of her groat minister 
Stem, reorganized hor eniiro administration. >Shc abolished 
serfdom, granted municipal rights to tho cities, established 
an admirable system of elementary and secondary education, 
and invited all classes to compote for civil offices ; and 
ample means were provided for the approaching struggle by 
drastic military reform. Napoleon had exacted an engage- 
ment that tho Prussian army should bo limited to 42,000 
men. This was fulfilled in the letter, but in spirit set aside, 
for ono body of men was trained after another until tho 
larger part of tho male population were in a position, when 
a fitting opportunity should occur, to take up arms for their 
country. 

The disastrous retreat of tho French from Moscow in 1812 Deliver- 
gave Germany the occasion she desired, In 1818 Prussia ™ co of 
formed an alliance with Russia, which was ultimately joined Qmm)y 
by Austria, and in the great battle of Leipsic the issue 
was virtually settled. The first peace of Paris was soon 
followed by the escape of Napoleon from Elba ; but in tho 
battle of Waterloo ho was decisively overcome, and Europe 
had no more to fear from his ambition. The Germans 
believed that by tho second peace of Paris they ought to 
liavo received back all the lands which had ever been taken 
from them by Franco, but they had to content themselves 
with the recovery of their boundary as it had existed in 
1792. 

Between the conclusion of the first and the second peace Congress 
of Paris the congress of Vienna had met and finished its ofViem 
labours, It was hard to reconcile the conflicting claims of 
so many states, and no party was fully satisfied with tho 
compromise arrived at, Tho kingdom of Westphalia, and 
several other states set up by Napoleon, were brought to an 
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end. Prussia was compensated for her losses by receiving 
a part of Saxony, the Rhineland, and Swedish Pomerania ; 
and to Austua weie restored Salzburg, Vorarlberg, and 
Tyrol, Most of the members of the Rhenish Confederation 
were either left alone or deprived of small portions of ter- 
ritory; Hanover was made a kingdom, YVeimai, Meck- 
lenburg, and Oldenburg became grand duchies; and 
Lubeck, Bremen, Hamburg, and Frankfort wore declared 
free cities. 

In regard to the political constitution of Germany, the 
people were prepared for great and far-reaching changes. 
The need of union had been impi eased upon them by the 
bitter experiences of nearly a geneiation, and they would 
have welcomed the establishment of a vigorous empire. 
But the jealousies of Austria and Prussia, and the hostility 
of the petty princes, prevented the popular policy from 
being adopted. Instead of an empire the congress formed 
the German bund or confederation. It was composed of 
39 states, each of which was to be independent in regard to 
its internal affairs, the confederation taking cognizance only 
of matters of common interest. A permanent diet, in which 
each state should have its representative, was formed , it 
was to sit in Frankfort, aud to be presided over by the 
Austrian plenipotentiary This body was to settle all dis- 
puted questions between the various states, each of which 
engaged never to make war oil any of the others, nor to 
form alliances which should be injurious to a member of the 
bund. 

The events which aroso from the French Revolution liad 
awakened m the German miucl not only a passionate desire 
for unity but an equally intense wish for freedom. Grow- 
ing intelligence had revealed to the people that personal 
rule is ill-adapted to the wants of a civilized community, 
especially the personal rule of such men as the majority of 
their princes, who clung obstinately to every kind of abuse, 
and regarded their functions as a means rather of glorifying 
themselves than of promoting tho general welfare. Humi- 
liating as had been their submission to Franco, it had done 
something to deepen this conviction, for m tho districts 
ruled by French officials a higher idea of human rights was 
mtroducod than hud before prevailed, and what was great 
and attractive in tho principles of tho Revolution stirred 
goneral sympathy. So urgent were the demands for freo 
government that, whilo the struggle with Napoleon remained 
undecided, the princes made lavish promises of concession 
after peace should bo restored The act of confederation 
contained a positivo decree that in each state should be 
established a constitutional system 
_ The history of the next period is little more than a 
history of tho elaborate and pitiful devicos by which the 
Gorman sovereigns ovaded their engagements. Within o 
few years, indeed, the rulers of Nassau, Weimar, Bavaria, 
Baden, and Wlirtemberg granted constitutions, hut even 
in these countries absolutism was only in a slight degree 
modified. In Austria, where Prince Metternich was tho 
controlling spirit, the most diverso nationalities were 
governed as if they had been a single people, and tho 
methods of rule were as despotic and harsh as could be 
tolerated in a modoru community. Although Frederick 
William III. of Prussia could not act upon quite so anti- 
quated a system as Francis I, he rosisted popular aspira- 
tions. The utmost concession he made was to appoint a 
number of provincial diets, which tended rather to fo 3 ter 
than to allay the general discontent. Every opportunity 
was seized by the various Governments to repress the free 
movement of ideas, A number of students were guilty 
of some follies at a festival in the Wartburg, and some tune 
afterwards a fanatical youth stabbed Kotzebue, the play- 
wright, who had sided with the reactionary party. These 
incidents wore hold to bo symptoms of a grave peril ; and 
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in 1819 a conference of ministers at Carlsbad issued 18I5-4C 
what were called the Carlsbad decrees, placing the uuiver- Gaikbad 
sities under police supervision, reviving a rigid censorship, deerees. 
and opposing the cession of state constitutions. A contra! 
commission of inquiry was also appointed for the purpose 
of hunting out secret societies, the very existence of which 
was merely subject of conjecture. In the diet, whoso 
authority was slighted by these decrees, there were seve- 
ral members favourable to a conciliatory policy; and in 
the small states liberal politicians continued to demand 
parliamentary representation. The reactionists, however, 
were united and determined, and succeeded in thwarting 
political pi ogress until 1830. Even in that year thoRevolu- 
Prussian and Austrian Governments were able to hold oil of 
in their old path, but the French Revolution caused so 1 ' 

loud an outcry in countries m which the police were less 
powerful, that Hanover, Brunswick, Saxony, and Hessc- 
Cassel received constitutions, and m the lands where parlia- 
ments already existed the Governments granted freedom of 
tho press, and promised more liberal legislation for the 
future. The two lencliug powers looked upon these changes 
with extreme disapproval, aud they soon made use of the 
diet as a means of virtually annulling every measure that 
conflicted with their own aims. When tho diet was insti- 
tuted, it had been hoped that it would ultimately lead to 
closer national unity, and to the establishment of modern 
political institutions. It was now seen to be a mere 
mstrument in the hands of the enemies both of unity and 
of liberty. So soon did the princes pluck up courage that 
in 1837 Ernest Augustus, who succeeded William IV. of 
England as king of Hanover, abolished tho constitution 
which his predecessor had sanctioned, and set up another 
of an earlier period aud of a far less liboral character. 

This unlawful act met with resistance which had to ho put 
down by force. An appeal on behalf of the constitution 
was made to tho diet, but with tho result that was to bo 
expected from its previous action , it declined to consider 
tho question. 

During tlus dismal period almost tho solo political evont ZoU- 
on which Germans can look hack with pleasure is the forma- vorell,< 
Lion of the Zollvereiu or customs union. As in all other re- 
spects, the bund had failed to realize tho expectations it 
had oxcitod respecting the abolition of injurious restrictions 
on commerce. Several attempts had been made by groups of 
states to regulato their customs, but none of thorn had 
been attended with much success, At last Prussia arrived 
at an understanding with Bavaria, Wlirtemberg, and several 
other states, and between 1833 and 1836 tho union thus 
formed was joiued by all Gorman countries with tho excep- 
tion of Austria. It happened that about this time railways 
began to bo introduced. The customs union enabled tho 
nation to derive from them tho utmost possible benefit, so 
that the prevalent political confusion did not hinder tho 
population from attaining to considerable matorial pros- 
perity. The obvious advantages of commercial union 
deepened tho desire for unity in every groat department of 
the national life, and at the same time raised tho position 
of Prussia, which had been wise enough to associate itself 
with a most important movement. 

It was not only by its relation to the customs union that 
Prussia attracted the attention and awakened the hopes of 
German liberals. In 1840 Frederick William IV, (1840-61) Frederii 
succeeded his father, aud, as he was known to be a thoughtful 
and cultivated prince, there was a general expectation that pJ.jgV 
he would abandon tho arbitrary ideas of Frederick William 
III. H e began his reign well. For some years the Govern- 
ment had been in conflict with the Catholio Church; the 
struggle was at once ended by graoeful concessions. The 
king pardoned political prisoners, restored to their offices 
certain professors who had been degraded during the pre- 
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1840-18, vious reign for supposed revolutionary tendencies, and wel- 
comed to fclie Berlin University the brothers Grimm, who, 
with five other professors, had been driven from Gottingen 
for protesting against the violence of Ernest Augustus. 
But it soon became manifest that Frederick William’s 
favourite conception of “ the Christian state ” did not in- 
clude any genuine exercise of political power by the nation , 
he wished to rule in a more enlightened spirit than his 
father, but not less absolutely. It was arranged that the 
provincial diets established by Frederick William III. 
should meet periodically, but this was a poor substitute 
for the great positive measures which had been anticipated. 
And within a very few years u the Christian state ” was 
found to be compatible with a strict censorship, with the 
arbitrary punishment of schoolmasters, clergymen, and 
judges who did not meet the approval of the Government, 
and generally with incessant and irritating interference 
with the private life of the individual. The king lost all 
the popularity ho had acquired m the early days of his reign 
by vaguely enthusiastic promises, and impartial observers 
saw that he and his people must sooner or later enter upon 
a serious struggle. A. like state of things existed all over 
Germany. The German, Hungarian, Slavonic, and Italian 
subjects of tbe emperor Ferdinand (1835-48), who suc- 
ceeded Francis I, were all agitating for reform; and in 
Bavaiia, Hesse-Cassel, and Baden reactionary ministers 
were confronted by opponents who daily acquired increased 
influence among the masses of the population. 

Piussian In so many threatening forms did the rising spirit of the 

united. Prussian people reveal itself that in 1847 the king sum- 
moiled to Berlm a united diet composed of the representa- 
tives of the provincial diets. This assembly truly expressed 
the popular feeling, but with so much moderation, and 
accompanying its demands by so many sincero assurances 
of loyalty, that it could not alarm the most timid. 
Frederick William, however, was offended by its tone, and 
haughtily proclaimed that he would nevor abate the rights 
which, as a lawful prince, he held by a liighor than human 
authority. 

Eevolu- Such was the condition of Germany at the breaking 

tiou of out of the French revolution of 1848. Its effect upon the 
public mind was immediate and. profound. It had been 
made clear that no dependence was to be placed upon the 
engagements of the sovereigns, and that if anything was 
to be done it must be done by the people themselves. At 
a convention in Mannheim four demands were formulated — 
freedom of the press, trial by jury, national armies, and 
national representation. Theso demands were universally 
adopted as the liberal programme ; and within a few days 
there was a liberal ministry in every one of the small stales. 
In Bavaria, Ming Louis, whose well-meant efforts to mako 
Munich a centre of art had not induced the nation to forget 
its political rights, resigned the crown to his son Maximilian. 
The popular excitement in Austria became so intense that 
Prince Mettemich was dismissed, constitutional government 
was promisod, and the Hungarians received a new cabinet. 
Still more vehement was the revolutionary movement in 
Prussia. Scenes of great violence occurred in the streets 
of Berlin, and on the 18th of March the king, who had 
previously tried to allay the storm by announcing that the 
united diet should meet periodically,— a concession ho had 
refused to make at the proper moment, — declared that the 
national desire for a constitution should be satisfied. There 
was. however, a general feeling of distrust, and a conflict, 
which continued till the following morning, broke out 
ictwoon the troops and tho population. Frederick William, 
vho, although an ardent upholder of the divine right of 
dugs, was too kind-hearted a man and too timid to approve 
f a struggle of this kind, laid aside his high pretensions, 
liangod Ins ministers, and asserted that he would place him- 
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self at the head of the national movement. By these means 
a more pacific temper was restored, and, after the united diet 
had passed an electoral law, the country was called upon to 
choose a national assembly. 

It was not only reform in the individual states that was National 
demanded in 1848 ; the majority of the people felt that the union 
time had come for sweeping away the effete bund which 
had done service only to the enemies of freedom, and for 
replacing it by a system of national representation which 
should maintain the dignity of Germany abioad and foster 
enlightened institutions at home. Theie was, indeed, a 
general conviction that only by means of a great central 
movement could the special agitations lead to enduring 
results. A number of deputies, belonging to different legis 
lative assemblies, taking it upon themselves to givo voice to 
the national demands, met at Heidelberg, and a committee 
appointed by them invited all Germans who thon wore, or 
who had formerly been, members of diets, as well as some 
other public men, to meet at Frankfort for the purpose of 
considering the question of national reform. 

About 500 representatives accepted the invitation. They Prelnui- 
constituted themselves a preliminary parliament, and at naiypai 
once began to provide for the election of a national assembly. 1 T™ 

It was decided that there should be a representative for 
every group of 50,000 inhabitants, and that tho election 
should be by universal suffrage. A considerable paity 
wished that the preliminary parliament should continuo to 
act until the assembly should he formed, but this was 
overruled, tho majority contenting themselves with the 
appointment of a committee of 50, whose duty it should be 
m the interval to guard tho national interests. Borne of 
those who were discontented with this decision retired from 
the preliminary parliament, and a few of them, of repub- 
lican sympathies, called tho population of Upper Baden 
to arms. Tho rising was put down by tbo troops of 
Baden, but it did considerable injury by awakening tlio 
fears of tho more moderate portion of the community. 

Great hindrances were put in tho way of tho elections, 
but, as tho Prussian and Austrian Governments wore 
too much occupiod with their immediate difficulties to 
resist to tho uttermost, tho assembly was at last chosen, and 
met at Frankfort on the 18lliMay. Thoold diotbroko up, Frank- 
and the national representatives had before thorn a clear toil ns- 
field. There is no reason to doubt that if they lmd noted 
with promptitude and discretion they would havo succeeded 
iu the task they had undertaken. Neither Austria nor 
Prussia was for somo time iu a position to thwart them, and 
tho sovereigns of tho smaller states were too much afraid of 
tho revolutionary elements manifested on all sides to givo 
way to reactionary impulses. But tho Gormans had had 
no experience of freo political life. Nearly every deputy 
had his own theory of the course which ought to be pursued, 
and felt sure that the country would go to ruin if it were 
not adopted. Loarnod professors and talkative journalists 
insisted on delivering interminable speeches, and on 
examining in tho light of ultimate philosophical principles 
every proposal laid before tho assembly. Thus precious 
time was lost, violent antagonisms were called forth, tho 
patience of the nation was exhausted, and tho reactionary 
forces wore able to gather strength for once more assorting 
themselves. Tho very first important question brought out 
the weaknesses of tho deputies. This related to the nature 
of the central provisional executive, A committee appointed 
to discuss tho matter suggested that there should be a 
directory of three members, appointed by tho German 
Governments, subject to tho approval of the assembly, and 
ruling by means of ministers responsible to the latter body. 

This elaborate scheme found favour with a large number of 
members, but others insisted that there should be -a presi- 
dent or a central committee, appointed by the assembly, 
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■while another party pleaded that the assembly itself should 
exercise executive as well as legislative functions. At last, 
after a vast amount of tedious and useless discussion, it 
was agreed that the assembly should appoint an imperial 
vicar who should carry on the government by means of 
a ministry selected by himself; and, by the decision 
of a large majority, the archduke John of Austria 
was chosen for the office. With as little delay as 
possible he formed an imperial cabinet, and there were 
hopes that, as his appointment was generally approved both 
by the sovereigns and the people, more rapid progress 
would he made with the great and complicated work in 
hand. Unfortunately, however, it was necessary to enter 
upon the discussion of the fundamental laws, a subject 
pi eseutiug many opportunities for the display of rhetoric and 
intellectual subtlety It was soon obvious that beneath 
all varieties of individual opinion there were two bitterly 
hostile tendencies — those of the republicans, and those of 
the constitutionalists. These two parties attacked each 
other with constantly growing animosity, and in a few 
weeks sensible men outside the assembly gave up all hope 
of their dealing satisfactorily with the problem they had 
been appointed to solve. 

frliles- In tho midst of these disputes the attention of the nation 
ivig-iiol- W as occupied by a question which had arisen before the 
outbreak of tho revolutionary movements, — the so-called 
“ Sehleswig-Iiolslein question.” In 1846 Christian VIII. 
of Denmark had officially proclaimed that Schleswig and 
the greater part of Holstein were indissolubly connected 
with tho Danish monarchy. This excited vehement opposi- 
tion among the Germans, on the ground that Holstein, 
although subject to the king of Denmark, was a member 
of the Gorman confederation, and that in virtue of ancient 
treaties it could not bo severed from Schleswig. In 1848 
tho Gorman party m the duchies, headed by Prince 
Frederick of Augustonburg, rose against the Danish 
Government. Frederick VII, who had just succeeded 
Christian VIII., put down the robellion, hut Prussia, acting 
in the namo of the confederation, despatched an army 
agaiusfc tho Danes, and drove them from Scliloswig. Tho 
Danes, who were supported by Russia, responded by 
blockading the Baltic ports, which Germany, having no 
navy, was unable effectually to defend, By the mediation 
of England an armistice was concluded, and the Prussian 
troops evacuated the northern districts of Schleswig. As 
the Danes soon afterwards took possession of Schleswig 
again, tho Prussians once more drove them, back, but on 
the 26th of August an armistice of seven months was 
agreed upon at Malmoe. 

disputes The new Frankfort Government disapproved the con- 
“ tho ditions of this armistico ; hut, as it had empowered Prussia 
mtas* act * 01 ' ^ ^ was obliged to accept what had been done, 
cmbly. majority of the assembly, furious at an arrangement 
which was denounced as a national humiliation, decided 
that tho armistice should not be sanctioned. The ministry 
resigned ; but, a now combination being impossible, it was 
replacod, and the assembly unwillingly agreed to accept 
the armistice, on the understanding that the Government 
should lose no time m negotiating for peace on fair terms. 
A largo minority, however, was intensely dissatisfied. It 
was composed of the republicans and other radical sections ; 
and whon defeated, they appealed from the assembly to 
the people. The Government kept its place, but was 
unable to prevent a rising which led to the murder of two 
unpopular representatives. There were also temporary 
republican agitations in Baden and Wurtemberg. 

’lievevo- While these events were in progress, it seemed not im- 
utiouia possible that the Austrian empire would fall to pieoes. 
histna. £ 0 j iea j; a M( j ^ Italian states were m revolt, and tho 
Hungarians strove with passionate earnestness for independ- 
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ence. Towards the end of 1848 Vienna was completely in 1818. 
the hands of the revolutionary party, and it was retaken 
only after desperate fighting. A reactionary ministry, 
headed by Prince Schwarzenberg, was then raised to power, 
and in order that a strong policy might be tho more 
vigorously pushed forward, the emperor Ferdinand resigned, 
and was succeeded by his nephew, Francis J oseph. 

The prospects of reform were not much more favourable Reform \ 
in Prussia. The assembly summoned amid the revolution- rni&sia 
ary excitement of March met on the 22d May. Demands 
for a constitutional system were urged with great force, and 
they would probably have been granted but for the opposi- 
tion due to the violence of politicians out of doors. The 
aristocratic class saw ruin before it if the smallest conces- 
sion were made to popular wishes, and it soon recovered 
from the terror into which it had been plunged at the out- 
break of the revolution. Extreme antagonism was excited 
by such proposals as that the lung should no longer be said 
to wear Iris crown “by grace of God f and the animosity 
between tho liberal and the conservative sections was 
driven to the highest pitch when, in the midst of the 
struggle between the populace and the Government in 
Vienua, it was proposed that Prussia should support the 
causo of freedom. Tho motion, although at first rejected, 
was passed in a modified form. Before this, ministry after 
ministry had been appointed, but none had been so decidedly 
reactionary as to preclude the hope of a settlement. Now 
the king resolvod to break finally with the liberals, and, 
notwithstanding a solemn warning addressed to him by a 
deputation from the assembly, he called to office a cabinet 
about whose intentions there could be no misunderstanding. 

On the pretext that fair deliberation was impossible in the 
capital, the assembly was ordered to meet in Brandenburg, 
troops wero concentrated near Berlin, and a state of siego 
was proclaimed. In vain tho assembly protested and con- 
tinued its sittings, going even so far as to forbid the pay- 
ment of taxes while it was subjected to illegal treatment. 

It was forcod in the end to submit, but tho discussions in 
Brandenburg wero no more successful than thoao in Berlin. 

At last, on tho 5th December, tho king dissolved the 
assembly, granted a constitution about which it had not 
been consulted, and gave orders for llio election of a repre- 
sentative chamber. - — - 

About the time that the Prussian parliament was thus Frank* 
croated, and that the emperor Ferdinand resigned, the foii 
Frankfort assembly succeeded in formulating the funda- 
mental laws, which were duly proclaimed to bo the funda- j, sw coll 
mental laws of Germany as it was now to bo constituted, suiution 
The principal clauses of the constitution then began to be 
discussed. By far the most difficult question was the rela- 
tion in which Austria should stand to the Germany of tho 
future. Thore was a universal wish that the Austrian Gonnanj 
Germans should be included m the German state ; on the and 
other hand, it was felt that if all the varioushmlioimlilies of Axiatria. 
Austria formed a united monarchy, and if this monarchy as 
a whole were included in the confederation, it would 
necessarily overshadow Germany, and expose her to un- 
necessary external dangers. It was therefore resolved that, 
although a German country might be under the same ruler 
as non-German lands, it could not be so joined to them as 
to form with them a single nation. Had the assembly 
adopted this resolution at once, instead of exhausting itself 
by pedantic disquisitions on the abstract principles of juris- 
prudence, it might have hoped to triumph ; but Austria 
was not likely to submit to bo severe a blow at tie very time 
when sho was strong enough to appoint a reactionary 
Government, and had nearly re-established her authority, not 
only in Vienna, but in Bohemia and in Italy. ■ Prince 
Schwarzenberg took the earliest opportunity to declare that 
tho empire could not assent to any weakening of its influ- 
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849 - 50 . ence. Bitter strife now "broke out in the assembly. Two 
of the ministers resigned and one of those who took their 
place, Herr von Gagern, proposed that, since Austria was to 
he a united state, she should not enter the confederation, 
but that her relations to Germany should he regulated by a 
special act of union. This of course meant that Prussia 
should be at the head of Germany, and recommended itself 
1 to the majority of the constitutional party. It was resisted 
by the Austrian members, who were supported by the 
nf tr am ontanes and the democrats, both of whom disliked 
Prussia, the former because of her Protestantism, the latter 
because of her bureaucratic system. Herr von Gagern’s 
proposal was, however, adopted. Immediately afterwards 
the question as to the character of the executive was raised. 
Some voted that a directory of princes should be appointed, 
others that there should be a president, eligible from the 
whole German nation , but the final decision was that the 
headship of the state should be offered by the assembly to 
some particular German prince, and that he should bear the 
title of emperor of the Germans. 

hoposecl The whole subject was as eagerly discussed throughout 
injure, the country as in Prank fort. Austria firmly opposed the 
idea of a united German state, insisting that the Austrian 
emperor could not consent to be subordinate to any other 
prince. She was supported by Bavaria, but on the other 
side were Prussia, Brunswick, Baden, Nassau, Mecklenberg, 
and various other countries, besides the Hanseatic towns. 
Por some time Austria offered no counter scheme, but she 
ultimately proposed that there should he a directory of seven 
princes, the chief place being held alternately by a Prussian 
and an Austrian imperial vicar. Nothing came of this 
suggestion, aud m due time the assembly proceeded to tho 
second reading of the constitution. It was revised in a 
democratic sense, but the imperial title was maintained, 
aud a narrow majority decided that it should be hereditary. 
Frederick William IV. of Prussia was then chosen emperor. 
Frederick All Germany awaited with anxiety the reply of Frederick 
iVilliam William. It was thought not improbable that he would 
■bietthe accept the honour offered him, for in the early part of his 
imperial re 'g a he had spoken of German unity as enthusiastically as 
Town, of liberty, and, besides, the opportunity was surprisingly 
favourable, The larger number of the North-German 
states were at least not unwilling to submit to the arrange- 
ment ; and Austria, whose opposition in ordinary circum- 
stances would have been fatal, was paralysed by her struggle 
with Hungary. Frederick William had not, however, tho 
courage of his opiuions ; the deputation which waited upon 
him was dismissed with the answer that he could uot 
assume the imperial title without the full sanction of tho 
princes and the free cities. 

End of This answer was in reality a deathblow to the hopes of 
Prank- German patriots, but the assembly affected to believe that 
semMy. its cau8e vas nofc y efc lost > ant * appointed a committee to 
see that the provisions of the constitution wore carded out, 
A vigorous agitation began in tho country for the acceptance 
of the constitution by the Governments. Tho king of 
Wiirtemberg was forced to accede to it j and in Saxony, 
Baden, and Rhenish Bavaria armed multitudes kept the 
sovereigns in terror. Prussia, which, following tho examplo 
of Austria, had recalled her representatives from Frankfort, 
sent her troops to put down these risings, and on tho 21st 
May 1849 tho larger number of the deputies to the 
assembly voluntarily resigned their seats. A few republican 
members held on by it, and transferred the sittings to 
Stuttgart. Hero tl ley even elected an imperial Government, 
but they had no longer any real influence, and on the 18th 
Juno fchoy wore forcibly dispersed by the Wiirtemberg 
ministry. 

Tho Although Frederick William had refused to become 
Jiiion, emperor, ho was unwilling to miss altogether the opportunity 


afforded by the difficulties of Austria. He invited the 
states to send representatives to Berlin to discuss the con- 
dition of Germany , and lie concluded a treaty with the 
kings of Saxony and Hanover. Two days afterwards the 
three allies agreed upon a constitution which was in many 
respects identical with that drawn up by the Frankfort 
assembly. The functions of the executive were, however, 
extended, the electoral law was made less democratic, and 
it was decided that, instead of an emperor, there should be 
merely a supreme chief aided by a college of princes. Tins 
constitution was accepted by a number of states, which 
assumed the name of the “ The Union , }> and on the 20th 
March 1850 a parliament consisting of two houses met in 
Erfurt. Both houses accepted the constitution ; and, im- 
mediately after they broke up, the members of the Union 
assembled m Berlin, and a provisional college of princes 
was elected. By that time, however, the whole situa- 
tion of Germany had changed. In the autumn of 1 849 
Austria had succeeded, by tbe help of Russia, in quelling 
the Hungarian insurrection, and she was then in no mood 
to let herself be thrust aside by Prussia. Encouraged by 
her, Hanover and Saxony had severed themselves from the 
Union, and Saxony, Wurtemberg, and Bavaria arrived at 
an undeistanding as to a wholly new constitution. After- 
wards all four states, with several others, accepted the in- 
vitation of Austiia to consider the propriety of re-establish- 
ing the Confederation. Tho representatives of the states 
favourable to this proposal came together in Frankfort on 
tho 4th September 1850, and acted as the lestoied diet 

Thus the issue to which tho events of about a century had Austria 
been pointing was apparently raised ; Germany was divided !P ul . 
into two hostile parties, one set of states grouping them - 1 VUSMa ' 
selves around Austria, another around Prussia. A difficulty Disturb- 
which arose m Hosse-Cassel almost compelled the powers nnco in 
to bring their differences to tho test of war. In this small ““"J 
state the liberal movement of 1848 had been followed by 
reaction, and tho elector ventured to replace Hassonpflug, 
the unpopular minister who had been driven from power. 
Hassenpilug, boing dotestod by tbe chamber, dissolved it in 
Juue 1850 ; but the now one was not less hostile, aud 
refused to sanction tho collection of the taxes until it had 
considered tho budget. For this offence it also was dis- 
solved, and orders were issued for tho raising of tho taxes 
without its consent. Many officials refused to obey ; the 
judges remained loyal to tho constitution ; and when 
attempts wore made to solve the difficulty by tho army, the 
officers instructed to act resigned in a body. Meanwhile, 
Hassonpflug had appealed to tho representatives in Frank- 
fort who claimed to bo the restored diet, aud under the 
influence of Austria they resolved to support him, Prussia, 
on tho other hand, announced its determination, to carry out 
tho principles of tho Union, and to maintain tho Hessian 
constitution. Austrian and Bavarian troops having entered 
Hesso, a Prussian array immediately occupied Oassel, and 
war appeared to ho imminent. Prussia, however, shrank 
from tho conflict. Radowitz, tho foreign minister, who had 
so far pursued a vigorous policy, retired, and was replaced 
by Mantouffcl, who, although tho whole Prussian army was 
mobilized, began by making concessions. The Union was 
dissolved ; and after Austria had despatched an ultimatum 
formulating her demands, the now minister met Prince 
Schwarzonberg at Olmlitz, and virtually yielded everything Coufer- 
he insisted upon, The difficulty in Hesse was to be left to j® ce 
the decision of the Germau Governments j and as soon as 01in 
possible ministerial conferences were to be held in Dresden, 
with a view to the settlement of the German constitution. 

These conferences began in the last days of 1850. The Diet re- 
Austrian Government strove to secure the appointment of «t°rea. 
a stronger executive than had hitherto existed j but its pro- , 
posals mot with steady opposition from Prussia, Every 
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Prussian sclieme was in like manner resisted by Austria. 
Thus, from the sheer inability of the assembled ministers 
to devise a plan on which all could agree, Prussia and the 
states that had joined her in the Union were compelled to 
recognise the Frankfort diet. From the 12th June 1851 
its sittings went on as if nothing had occurred since it was 
dispersed. 

This wretched fiasco was hardly less satisfactory to 
the majority of Germans than the manner m which the 
Sollies- national claims in Schleswig-Holsteinweremamtaiued. The 
wig- Hoi- armistice of Malmoe having expired in March 1849, the war 
s em ' with Denmark was resumed. A considerable army was de- 
spatched against the Danes by the Frankfort Government, 
but on the 10th July an armistice was signed at Berlin for 
six months, and a year afterwards Prussia concluded peace. 
The inhabitants of the duchies, however, continued the 
war. During the interview at Olmiitz between Count 
Manteuffel and Prince Schwarzenberg it was agreed that, 
like the affairs of Hesse-Cassel, those of Schleswig-Holstein 
should be submitted to the decision of all German states, 
but that, in the meantime, Prussia and Austria should act 
together. By the intervention of Austrian troops peace 
was restored; and when, early in 1852, the Government of 
Denmark, in providing a constitution for the wholo 
monarchy, promised to appoint separate ministers for 
Schleswig and Holstein, and to do equal justice to the 
German and the Danish populations, the two powers declared 
themselves satisfied, and the Austrian forces wero with- 
drawn. The diet also, after some delay, piofessed to bo 
content with this arrangement. While it was discussing 
the subject, a conferenco of the European powers met in 
London, and settled that Frederick VII. of Denmark 
should be succeeded by Christian, duke of Glucksburg, 
and that the duchies should be indissolubly united to the 
Danish monarchy Austria aud Prussia accepted the protocol 
setting forth these results, but it was not signed by the diet. 

In all theso later events the first place had been taken 
Austria Tby Austria. The temporary dissolution of the customs 
[\ml tlvo union in 1851 gave her an opportunity of trying to extend 
liter influence; she demanded that a union should be 
formed of which she should be the leading member. A 
congress of all German states, with the exception of Prussia 
and one or two states which sympathized with her, was 
held in Vienna; and it was followed by several other 
congresses favourable to Austrian pretensions. Prussia, 
however, being here on strong ground, refused to give 
way; and not only was the customs uniou restored in 
accordance with her wishes, but Austria concluded with 
her m 1853 a treaty of commerce which embodied some 
important concessions. 

Political _ Germany had now fairly ontorod a period which, although 
wiaction. it did not ] aa t very long, was, in some respects, as humiliat- 
ing as any iu her history. The popular movement, from 
which great things had been hoped, had on some occasions 
almost touched its goal ; and, as might have been expected, 
a reaction sot in, which the princes knew how to turn to 
the fullest advantago. The Austrian Government, after 
the subjection of Hungary, withdrew every concession it 
had made under pressure, and established a thorough des- 
potism, trampling upon the rights of the individual nation- 
alities, and forcing all its subjects into a common political 
mould. In Prussia the parliament, summoned by the king 
on the 5th Docombor 1848, met early in the following 
year. Although the democrats had declined to vote, it 
was not conservative enough for the court, and not till the 
31st January 1850 was an understanding arrived at 
respecting the constitution. The system thus established 
was repeatedly revised, and always with the same object — 
to reduce to a minimum the power of the national repre- 
jeubafcivea, and to exalt and extend that of the Government. 


At the same time the ministry persecuted the press, and 1841-5 
allowed hardly a whisper of discontent to pass unpunished. 

The smaller states followed with alacrity in the steps of 
the two loading powers. The liberal ministries of 1848 
were dismissed, the constitutions were changed or abolished, 
and new chambers were elected under a severely restricted, 
suffrage. Had the battle been fairly fought out between 
the Governments and the people, the latter would still have 
triumphed ; but the former had now, in the Fraukfort diet, 
a mightier instrument than ever against freedom. What 
it could do was seen too clearly from the case of Hesse- 
Cassel. After the settlement of Olmiitz, fedeial troops 
occupied that country, and federal execution was carried 
out with shameful harshness. Martial law was everywhere 
proclaimed; officers, and all classes of officials who had 
incurred the displeasure of the Government, were subjected 
to arbitrary penalties; and such was the misery of the 
people that multitudes of them were compelled to emigrate. 

The constitution having been destroyed by the bund, the 
elector proclaimed one of his own making; but even the 
chamber elected under the provisions of this despotic 
scheme could not tolerate his hateful tyranny, and there 
wero incessant disputes between it and the Government. 

The bund interfered m a like spirit in Hanovei, although 
with less disastrous results, after the accession of George 
V. in 1851. For the whole of Germany this was emphati- 
cally the period of petty despotism ; and not only from 
Hesse hut from all parts of the country thero was a vast 
stream of emigration, mainly to the Hew World. 

The outbreak of tho Crimean war profoundly moved the Orimeai 
German nation. Tho sympathiesof Austria were necessarily war. 
with the Western powers, and in Prussia the majority of 
tho peoplo took the same side ; but the Prussian Govern- 
ment, which was at this time completely under the control 
of Russia, gave its moral support to the czar. It did, 
mdeed, assent to a treaty — afterwards signed on behalf of 
the bund — by which Piussia and Austria guaranteed each 
other, but it resolutely opposed tho mobilization of the 
confederate army. The Prussian people were keenly 
irritated by the cordial relations between their court and 
tho most dospotic power in Europe. They folt that they 
were thus most unjustly separated from tho main stream of 
Western progress. 

During the Crimean war the political reaction continued 
with unabated force. In Prussia the Government appeared 
resolved to make up for its temporary submission to tho 
popular will by the utmost violence on which it could ven- 
ture. A general election took place in the autumn of 1855, 
and so harshly was tho expression of opinion restrained that 
a chamber was returned with scarcely a singlo liberal de- 
ment of serious importance. The feudalists called for a 
still further revision of the constitution, and urged that 
even the reforms effected by Stein should bo undone. In 
Bavaria a chamber elected about the same time as that of 
Prussia was rathor less docile; but the Government shared 
to the full tho absolutist tendencies of the day, and ener- 
getically combated tho party which stood up for law aud 
tho constitution. The Hanoverian government, backed by 
the Frankfort diet, was still more successful iu its warfare 
with the moderate reformers whom it was pleased to treat 
as revolutionists; and in Austria the feudalists so com- 
pletely gained tho upper hand that on the 18th August 
1855 the Government signed a concordat, by which the 
state virtually submitted itself to the control of the church. 

The German people seemed to have lost both the power 
and tho will to assert tboir rights ; but in reality they were 
deeply dissatisfied. And it was clear to impartial observers 
that, in the event of any great strain upon the power of 
the Governments, the absolutist system would break down. 

| The first symptom that the reaction had attained its 
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85S-G3, utmost development displayed itself in Prussia, whose atten- 
tion. was for a time distracted from home politics by a 
Prussia quarrel with Switzerland. The Swiss authorities had im- 
wd prisoned some foolish royalists of NeucMtel, m which the 
and" 61 '' k° use Hohenzollern had never resigned its rights. War 
afl was threatened by Prussia, but when the prisoners were 
set free, the two states entered upon negotiations, and in the 
summer of 1857 King Frederick William withdrew all 
claims to the principality. Soon after this, the mental 
condition of the king made it necessary that his duties 
should be undertaken by a substitute, and his brother, the 
Prince of Prussia, took his place for tbiee months. In 
October 1858 the punce became regent; and as he was 
unfavourable to the policy which had hitherto been pursued, 
Liberal- he appointed a new ministry of a moderately hberal char- 
i&mm acter. A general election was ordered; and, the free action 
Prussia. ppg constituencies being in no way interfered with, they 
returned a parliament in which the feudalists held the place 
that liad belonged to the liberals in the previous chamber. 
No more thorough proof could have been given of the 
liberal sentiments of the population, and the effect was 
soon seen in the growing hopefulness of the liberal party 
in every German state. 

Franco- The Italian war of 1859, in which Austria found herself 
Austrian opposed by France anrl Sardinia, excited vehement interest 
war m m Qemiauy. A section of the hberal party would have been 
a y ‘ pleased bad Prussia taken the occasion to reconstitute the 
confederation by excluding Austria, but Prussia was so far 
from attempting this that she put herself in a state of 
readiness for war with France. After the battle of Magenta 
she mobilized part of her army, and gave her assent to the 
placing of confederate troops on the upper Rhine. These 
measures induced the emperor Napoleon to conclude a 
hasty peace ; but Austria was bitterly offended because she 
had not received the open support both of the bund ancl 
of Prussia. 

The misfortunes of Austria in this war brought to light 
the instability of the absolutist system which had been 
maintained since the crushing of the revolution of 1848. 
The army had fought without enthusiasm, and after tlio 
restoration of peace voices were everywhere raised for 
reform. Petty concessions were at first attempted, but 
in December I860 the emperor changed his ministers, 
promising that the constitutions of the various provinces 
should be revised, and that a Reichsrath, with the right of 
initiating legislation, should be freoly elected by the pro- 
vincial diets. Although this arrangement was far from 
pacifying the populations, it was a great advance on any 
previous proposal, and stirred the hope of still larger con- 
cessions. 

.Revival Another result of the Italian war, of far greater imporfc- 
°f na- ance for tho general progress of Germany, was the revival 

movs- ( * es ’- re * or ^tional unity. Tho Germans could 

moat, nofc persuade themselves that that which tho Italians had 
attained was unattainable by them ; and they believed that, 
if they acquired the same measure of unity, there would 
soon be an end of despotism. After the war, a number of 
leading politicians, having held repeated conferences, 
founded what they called the National Union, an organi- 
zation intended to promote the national cause ; and it had 
a profound effect in maintaining and stimulating public 
interest in its object. The Governments, seeing tho 
strength of the movement, sought to give it a direction 
suitable to tlioir own interests, Prussia and Austria entered 

into negotiations, but failed to arrive at an understanding. 
Tho Saxon minister, Baron Beust, then came forward with 
a proposal, whose aim was to play off the two great states 
against one another, and to enable tho smaller states to 
hold the balance. Austria was not unwilling to be 
persuaded : but Prussia would have nothing to say to a 


scheme which would have effected a change without 
improving her position. In 1863 the emperor Francis 
Joseph invited the German princes to a congress m Frank- 
fort, for the purpose of settling the question. A settlement 
proposed by him was unlikely to be acceptable to Prussia; 
and she held aloof. When the Austrian emperor’s plan 
was unfolded, its aim, as every one expected, was seen to 
be the confirming of his own authority. It was, therefore, 
with equal decision, rejected by the Prussian Government 
and by the German liberals. 

Meanwhile, changes had taken place m Prussia which 
were destined to lead to a solution of the long-discussed 
problem, as complete as it was unexpected. On the death 
of Frederick William IY. on the 2d January 1861, the 
prince regent assumed the crown of Prussia as William I. Willian 
Within ten years Germany was united, and this amiable L of 
king was proclaimed emperor. Prussia 

This result was the issue of a vast senes of historical 
causes ; but it is indissolubly associated with tho name of 
King William’s great minister, Bismarck, who was made Bismart 
Prussian premier in 18G2. No more remarkable figure 
has arisen in the history of Germany. Before ho became 
prime minister he had acted as Prussian plenipotentiary at 
tho confederate diet, and as Prussian ambassador in Paris 
and St Petersburg ; lie was, therefore, familiar with the con- 
flicting political currents of the time. When raised to the 
highest post m the state under tho crown, ho soon formed 
the fixed resolution of adding to tho power of Prussia, and 
placing her at the head of united Germany. Having 
something of Cromwell’s superstition as well as Cromwell’s 
strength, he apparently regarded this as a sort of religious 
mission; and in many respects he could hardly lmvo been 
better adapted to tho task. A rough, despotic, vehement 
nature, ho was midetorred by scruples which might harass 
ordinary statesmen; having setup a goal, ho marched to it 
by the straiglitesl path. The solemn traditions of diplomacy, 
to tho astonishment of Europe, ho laughed out of court. 

He respected treaties exactly in so far as they wore capable 
of being defended, and produced by boisterous frankness 
tbe effects which other men aclnove by mystery and 
deceit. With little faith in the action of moral causes, ho 
took care to have behind him those big battalions which 
destiny is said unduly to favour. Prussia at once recognized 
that sho had in him a statesman of commanding type,— a 
bold and resolute spirit, with narrow but intense vision, 
and a will created to go crashing through difficulties, and 
to fashion a world to its liking. 

When Bismarck was made premier tho Government was 
engaged in a hot dispute with tho representative chamber. 

Tho latter refused to sanction a great schomo of military 
reform, and tho ministry was compelled, in direct opposition 
to the constitution, to trust to the upper house for supplies. 
Bismarck carried on the contest with cynical audacity; and 
he was in no way shaken when the country, over and over 
again, proved that its sympathies wero with his opponents. 

Tho military reforms wore executed, and tho nation was 
tolerably plainly told that its approval was of secondary 
importance. 

An opportunity for stirring up tho chaotic elements from Schlcs^ 
which tho Prussian premier proposed to evolve a cosmos of vfig-Ho' 
his own was soon afforded by tho rovivnl of that most coin- st, ° 
plicated of <l questions,” tho question of Schleswig-Holstein. 

Ever since the settlement of 1852 it had from time to time 
engaged attention. The tendency of Danish policy, accord- 
ing to tho Germans, was to subject Holstein and Schleswig 
to wholly different treatment, and, in the application of the 
gonoral constitution of the kingdom, to pay insufficient re- 
spect to the rights of Holstein as a member of the Gorman 
confederation. Soon alter the duke of Glticksbnrg, in 
accordance with tbe London protocol, mounted the Danish 
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throne (1863), federal troops were despatched to the stale should in the meantime administer H olstein. the latter 1863-66 
duchies, nominally to secuie that the new king should Schleswig. 

fulfil his predecessor’s engagements. In reality, however, Count Bismarck did not intend that the Gastein convcn- 
tkeir presence gave lise to demonstrations among the Ger- tion should seriously interrupt the development of his policy, 
man population in favour of Prince Frederick of August- He had made up his mind to force a quarrel on Austria, 
enburg, who, although his father had renounced his rights, and to settle once for all the question, first raised by 
claimed to be the true duke of Holstein. Prussia and Frederick the Great, whether she or Prussia should prevail 
Austria, having signed the London protocol, piofessed to in Germany. The opportunity was so favourable that the 
disapprove his pretensions, and towards the end of 1863 like might never again offer itself. Although the Govern- 
proposecl m the diet that they should be empowered to ment and the parliament of Prussia were still engaged in a 
occupy Schleswig, so that justice might be done both to straggle which called forth much indignation on both sides, 
the Danish king and to the duchies. The proposal was the mass of the population was thoroughly loyal , and, as 
rejected, and had Austria been acting alone, there is no events proved, the army had been reorganized with splendid 
reason to believe that she would have pushed her demands skill Never, perhaps, m the history of the world, were there 
farther, if indeed she would ever have advanced so far. better fighters than the Prussian soldiers of that dayj and they 
But Prussian policy was determined by a statesman who were led by officers full of patiiotic ardour, with almost mi- 
had vast ulterior ends to serve ; and by his influence limited influence over their men, and trained m the best 
Austria was induced to join Prussia in declaring that, since schools of military science In the Austrian empire, notwitli- 
the bund would not follow their counsel, they were forced stauding the reforms recently instituted, discontent was still 
Danish to act independently. In the war which followed tho almost univoisal. The Hungarians sullenly demanded 

w. Danes distinguished themselves by thou* courage and independence, and among the Slavonic populations there 

military skill ; but they could not very long contend single- were also dangerous agitations for local self-government, 
handed with two such enemies, and on tho 1st August Although the army was composed of magnificent material, 

1864 a treaty was signed in Vienna, by which Denmark it was far behind that of Prussia in the mode of its adnnnis- 
ccded to the conquerors Schleswig, Holstein, and Lauenburg. tration, and giave doubts were entertained whether cou- 
All Europe disapproved these harsh conditions, but tho fidence could bo placed in its loyalty. In these circum- 
Prussian minister did not trouble himself about disapproval stances, no one familiar with the facts could hesitate as to 
which found utterance only in words. the side on which victory would declare itself in the event 

Dispute Before tho outbreak of war, Prussia had been engaged in of war, and to Count Bismarck tho facts were intimately 

between a serious dispute with Austria. In 1862, in tho name of known. With woll-cousiderod boldness he advanced rapidly 

Austria t j ia cus t oms U ni 0 n, tho former power had concluded with to his aim. The Austrian governor of Holstein encouraged, 

Prussia. Frauce a treaty of commerce, based mainly on the principles as he had a perfect right to do, the pretensions of tho prince 
of free trade. Most of the small states, strongly objecting of Augustcnbnrg. In January 1 806 Count Bismarck made 

to the treaty, refused to sign it ; and they wore supported this the subject of a bitter despatch to the Vienna Govern- 

by Austria, which had never given up tho hope of taking ment; and Count Mensdorf, the Austrian foreign minister, 

precedence of Prussia in tho commercial as well as the replied in the same tone. Both powers now began to make 

political relations of Germany. She protested against tho active preparations for the worst. The majority of the 
treaty, and demanded admission into tho customs union, small states sided with Austria ; but Prussia found means 
Prussia maintained her original position, insisting that if tho of moro than counterbalancing this advantage. Now that 
treaty with France wero rojoclod she would regard the Italy was partially united, the Italians folt humiliated at Alliance 
union as no longer existing, After tho wax Bismarck not Vonotia remaining in tho hands of Austria. Count Bismarck rrussui 
only succoodod in obtaining tho signatures of tho small offered, if she would conclude an alliance with Prussia alul Itay ' 
states, but induced Austria to conclude a commercial against tboir common enemy, to obtain for her this magnifi- 
troafcy, essentially tho same as that of 1803 ; and about cent prize. Tho Italian Government saw that it could never 
the same time treaties were signed, owing to his exertions, havo a bettor chance, and signed the proposed treaty, 
between the union and Englaud and Belgium. These The occasion for which Count Bismarck waited presented Seven ( 
triumphs unmistakably indicated the rising influence of itself when the Austrian governor of Holstein summoned wtH ; ks ’ 
Prussia. the assembly Of tho states. Holstein was at once occupied mv ' 

It was not long before gravo difficulties sprang from tho by Prussian troops, and those of Austria wero driven from 
results of the Schleswig-Holstein war, Prussia was of tho duchy, The Austrian Government indignantly protested 
opinion that there was no longer any need for the troops of against this outrage; and on the 14th Juno 1866 its pro- 
the bund in Holstein ; and although this view was hotly posal that tho forces of the bund should bo mobilized 
contested, the diet was compelled in the end to act upon against Prussia was adopted by a majority of flic diet. Tho 
it. Still more important was tho question, what should Prussian plenipotentiary with drew after submitting a scheme 
now bo dotio with the duchios. Austria favoured tho for the reconstitution of Germany ; and tho war immedi- 
claims of the prince of Augustenburg; and the bund by a ately began. Its evonts followed each other with startling 
small majority decided to request the two powers to invest rapidity. Within a fortnight Prussia had in her grasp 
him with the sovereignty of Holstein. Prussia protested Hanover, Hesse-Cassel, and Saxony ; and on the 3d July 
that tho matter was boyond the competence of the diet, was fought the great battle of Koniggratz, which laid hoi* 

What she herself intended was plainly shown by tbe fact chief enemy at her foot. The power of Austria was 

that the Prussian war minister explained in the Prussian shattered by tho swift and mighty blows directed against 

parliament, in connexion with a special demand for money, it ; and on tho 26th July she was glad to accept the pre- 

that it was to bo devoted to the erection of a harbour at liminaries of Nicolsbiirg, which wore soon afterwards 

Kiel. Austria, which had the samo right as Prussia to followed by tho peace of Prague. 

Kiel, refused her assent to this proposal ; and an inter- The result of this war was the final exclusion of Austria Peace of 
chango of angry despatches took place, which made it highly from Germany. Prussia annexed Hanover, Hesse-Cassel, Prague, 
probable that the spoilors of Denmark would soon be at Nassau, Frankfort, and Schleswig-Holstein. By the fifth 
Gastein each other’s throats. War was for a time prevented by the clause of the treaty of Prague, indeed, the,]nhaJ>itpts of 
eonven- Gastein convention by which Austria handed over the northern districts of Schleswig were to he reunited to 
lon * Lauenburg to Prussia, and it was agreed that the former Denmark, if, when freely consulted, they expressed a wiBh 
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1 S 67 - 70 . for tliis result; but the engagement, which was never nationalists had a large majority; and even m Baden and 

Northern seriously intended, was abrogated by secret treaty between Hesse-Darmstadt, where the opposition to Prussia was less 

confede- Austria aud Germany on the 11th October 1878. All severe, a poweiful minority of the deputies had no liking 

latl0U - states to the north of the Main, including the northern for the Prussian premier. Thus the customs parliament 

half of Hesse-Darmstadt, were compelled to form a North- was kept rigidly to the objects for which it was founded, 

German confederation under the leadership of Prussia. The greatly to the disappointment of patriots who had not 

four South-German states, Baden, Hesse-Darmstadt, Wur- doubted that it would become an effective instrument for 

temberg, and Bavaria, weie left independent, but with the the attainment of far huger purposes, Even in regard to 

right, if they chose, to form a South-German confederation the army, notwithstanding the seciet treaties giving Prussia 

and to unite with that of Noith Germany. By secret the command of the southern forces in the event of wat, a 

treaties, as Count Bismarck announced at a critical moment spirit of bitter opposition to the northern confodeiation 

soon aftei wards, they undeitook to place their armies at was manifested. Baden and Hesse-Darmstadt reorganized 

the disposal of Prussia in time of war. their armies m accordance with the Prussiau system, but 

King William, who had accompanied his troops, returned Bavaria and Wurtembsrg weie more obstinate, and in both 

in tunmpli to Berlin, and the nation was so elated by his countries there was an agitation for military arrangements 

victories that the newly-elected house of representatives by which the secret treaties should be virtually annulled 

willingly consented to forget past disputes. On the 24th Had the completion of unity depended wholly on internal Tnilalion 
Confede- February 1S67 the constituent diet of the confederation, causes, it certainly would not have been soon achieved, but of France, 
rate con- elected by universal suffrage and the ballot, met in Berlin, other forces, not altogether unexpectedly, came to Count 
stitution. an( j goon accepted in its essential features the constitution Bismaick’s aid. France had been irritated by the enormous 
submitted to it. It was arranged that the headship of the increase of Prussian power, and even befoie the treaty of 
confederation should be hereditary, that it should belong to Prague was signed the emperor Napoleon III. indicated a 
the king of Prussia, and that legislative functions should be wish to be “ compensated” with the left bank of the Rhino 
exercised by a federal council, representative of the various Not being in a position to make war, he was compelled to 
Governments, and by a diet elected by the whole people suppress this desire. Soon afterwards he proposed a secret 
The confederate parliament began at once the task of arrangement by which Belgium was to fall lo Franco, 
consolidating the new institutions. In the sessions of while Prussia was to have free scope elsewhere. Finding 
I860 and 1870 it established a supreme tribunal of com- that if not decisively lcjectcd lus plan was at least not 
merce, sitting in Leipsic, and passed a new penal code, accepted, Napoleon next sought to restore the balance by 

Great as were these results, they did not satisfy the concluding a treaty with the king of Holland, in 18G7, 

aspirations of patriotic Germans, who, having so sud- for the purchase of Luxembourg Prussia protested, and it 
denly and so unexpectedly approached unity, longed was on this occasion that Count Bismarck lirst made public 
that the work should be completed. A party called the the secret treaties with the South-German states War ap- 
National ‘'national liberals” was formed, whose mam object was to peared almost inevitable, but the emperor, being still uncor- 
hbflrals. secure the incorporation of south with north Germany, and tain as to the state of his forces, allowed tho question to he 
it at once entered into peculiar relations with tho great settled by a conference, which declared Luxembourg a neutral 
minister at the head of the country. The members of this slate, its neutrality being guaranteed by tho great powers, 
party, believing, as sincere liberals, that the German people The idea of a war with Prussia was not given up by Franco- 
wore ripe for free institutions, desired from the outset to Napoleou. Whether ho folt the necessity of strength- Genua i 

give larger power to the popular element of the constitution oning tho claims of lus dynasty by military glory, or War 

both in Prussia aud in Germany. With these ideas Prince whether, as many Germans believe, ho was urged forward 
Bismarck had no sympathy, Throughout his career he by a powerful ultramontane intrigue, ho seems to liavo re- 
has consistently manifested contempt for parliamentary solved in 1870 to undertake tho long-delayed straggle, 

forms of government, He cannot tolerate that a minister A pretext was found ill a proposal of tho Spaniards to 

should he thwarted or hindered by political critics, and raise to their throne Prince Leopold of Ilohenzollorii. 

fancies that the community would be much better off if it There is no evidence that tho French pooplo were in tho 

allowed itself to be directly governed by the statesmen who least disturbed by this scheme ; certainly, if they had boon 
are good enough to devote themselves to its service Blit loft to their own free judgment, they would never liavo 
his achievements in the cause of German unity have moro thought of going to war about it. But the imperial 
than counterbalanced, in the esteom of the liberals, his ministry, managing to gel up a little artificial excitement 
dislike of national freedom. among a noisy section of tho Parisians, angrily protested ; 

Customs Aii important step towards complete unity was supposed and Prince Leopold announced that ho would not accept tho 
paiiia- to be taken in 1867, by the conclusion of a treaty with the Spanish crown. Stimulated by this diplomatic triumph, tho 

me “ southern states, by which it was agrood that all questions emperor next required that Prussia should give a general 

of customs should be decided by the Moral council and the engagement that no Ilohoiusollorn prince should in future 
federal diet, and that, for the consideration of such questions, become king of Spain. Prussia declined to humble herself 
the southern states should send representatives to Borlin. so far, whereupon, on the 15th July 1870, Franco declared 
In reality, however, the customs parliament was of no war against her. A telegram from Ems, falsely stating 
service beyond the strict limits of its special activity. Tho that the Fronch ambassador lmcl boon publicly insulted by 
mass of the South Germans were bitterly opposed to the KmgWilliam, caused considerable sensation in France; and 
idea of union with the north. The democrats detested onemies of Bismarck often assort that he caused it to be 
Prussia more than any other country, and looked upon despatched for tho purpose of making war unavoidable. 

Count Bismarck as the incarnation of all that was most ob- Although this is a mere assertion, he was not unwilling to 
joctionablo in its aristocratic and military system of govern- accept tho challenge, coming as it did in a manner that 
meat. Among tho ultramontanes there was a not less would have rendered any shrinking from it disgraceful 
vehement dislike of a nation which continually boasted that Ho believed that, whatever policy she adopted, Prussia 
South- it was the headquarters of Protestantism and freo thought, would one day have to defend her conquests; and ho could 
hostility ^ encC; ’ * n ^ 10 e ! oc ^ on ^ le customs parliament in 1868, not but forosoe the enormous advantages which would spring 
touniem Wiiriemberg did not return a single deputy who was from a triumphant war with France. 

' favourable to the national cause ; in Bavaria the anti- Napoleon, as wo now know, had reason to suppose that 
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te might trust to the aid of Austria and Italy, and his 
diplomatic agents m South Germany had left no douht in his 
mind that the Sontli Germans would hail his approach as 
that of a deliverer. He was cruelly undeceived. After his 
first reverses, Italy and Austria resolved to hold aloof, and 
the South Germans did not for an instant hesitate, they 
loyally kept their engagements with Prussia. The French 
emperor did not realize how bitter, m South as well as in 
North Germany, were the memories of the sufferings caused 
by Ins uncle. However eneigetically the vaiious states 
might fight among themselves, m the presence of “the 
hereditary enemy” their disputes were forgotten, they le- 
meinbered only their common origin and their common 
speech. There is no parallel in Gorman history to the en- 
thusiasm called forth by the French declaration of war. 
Its absolute universality was a new phenomenon, and its 
intensity piobably could not be surpassed. 

The course of the war went far beyond the expectations 
of the most sanguine patriots. In battle after battle the 
at lines of Fiance were smitten to the ground; her strong 
places, one after another, delivered themselves to the 
enemy, and her bravo sons were sent by hundieds of 
thousands as prisoners to Germany. At last, on tho 1st 
Sedan September, after the disastrous battle of Sedan, the emperor 
yielded his sword to the Prussian king. 

It was the opinion of mauy impartial observers that the 
war ought now to have stopped, and there were Germans 
who had the courage to express this conviction But tho 
nation as a whole wished to see France thoroughly 
humbled, and applauded the advance on Pans. In vain 
Al. Gambetta sought to infuse into his countrymen his own 
impulsive and vigorous spirit; they did what they could, 
but the German armies were irresistible On the 2Sth 
January 1871 Pans surrendered, and on the Cth May 
Peace of the peace of Frankfort was signed. By this treaty France 
Frank- engaged to pay the enormous indemnity of five milliards of 
foii " francs, and to restore to Germany Alsace and tho Gorman 
portion of Lorraine. 

Goman Amid tho glowing pride of the Gormans in the mi- 
empire. surpassed achievements of their armies tho difficulties 
which had hitherto prevented complete unify seemed 
altogether to vanish. In tho autumn of 1870 negotiations 
were opened between the southern Governments aud tho 
northern confederation; and xu tho coarse of November 
treaties were signed by which tho North-German confeder- 
ation became the German confederation. Bavaria insisted 
upon some highly important reservations, such as tho main- 
tenance of her own diplomacy, of her postal, telegraph, aud 
railway systems, of hor military administration, and of cer- 
tain valuable taxos. Baden, Hesse-Darmstadt, and Wiirlem- 
berg also maintained special rights. But all this was 
thought of comparatively little moment ; and the troatios 
were readily sanctioned both by the confederate parliament 
and by tho southern parliaments. Thus Germany became 
a united state. The king of Bavaria then proposed to the 
other German sovereigns and to the free cities that tho 
head of the confederation should be declared emperor. The 
suggestion was approved; and on the 18th January 1871, 
m the Hall of Mirrors in the palace of Versailles, the king 
of Prussia was proclaimed, m presence of a brilliant assem- 
bly of Gonnan princes aud officers, emperor in Germany, 
Imperial On the 21sb of March 1871 the first diet of the empire 
met in Berlin. The constitution of the northern confeder- 
ation was extonded so as to be applicable to the changed 
circumstances of Germany, but no alteration was made in 
its essentia] character. 

Since tho conclusion of the treaty of Frankfort Germany 
has been at peace, but as die believes that the French may 
one day seek to regain their lost provinces and to avenge 
their recent humiliations, she has maintained, the vast 


military system to whicn her victories have been due. The 1870-73 
main object of Prince Bismarck’s foteign policy appears Foreign 
to have been to isolate France, While not unfriendly to P°hcy 
England, he has assiduously cultivated the friendship of 
Austria and of Eussia. In 1872 tho czar and the 
Austrian emperor visited Berlin, and during their stay the 
three emperors concluded an alliance, the exact limits and 
conditions of which are not known. Soon aftoi wards 
Victor Emmanuel, the Italian king, also visited the German 
capital, and the empeior William went for a short time to 
Italy, where he was received with manifestations of hearty 
friendship. It is understood that after the reopening of the 
Eastern question m 1875 Pmice Bismarck made repeated 
attempts to enter into close relations with England ; but in 
lus public acts, both before and after the signing of the 
treaty of Berlin in 1878, he mainly supported llussia. 

He also encoiuaged Austria to extend her influence in the 
east by occupying Bosnia. 

In her home polities tho attention of Germany was for Chuck 
some years mainly occupied with a great struggle between ami 
the state and the church in Prussia. After the close of the st,at,e ' 
Franco German war — in the course of which the dogma of 
papal infallibility was proclaimed— Prince Bismarck per- 
suaded himself that tho empire was imperilled by ultra- 
montane intrigues , aud with his usual promptitude he took 
vigorous precautions against his supposed enemies. lie be- 
gan m 1872 with the expulsion of tho Jesuits. Tins was 
followed in 1873 by tne famous May Laws, introduced by 
Dr Falk, the energetic minister of public worship. By these 
laws it was required tnat candidates for the clerical office 
should undergo a certain amount of secular training at the 
universities, and that every ecclesiastical appointment 
should receive tho sanction of the secular authorities. A 
royal tribunal for ecclesiastical matters was also set up. 

Tins legislation, which tho pope denounced as invalid, was 
disregarded by the Catholic bishops; aud Prince Bismarck, 
supported by Dr Falk, imposed penalty after penalty ui 
order to establish tho supremacy of the state. Refractory 
bishops were imprisoned, deposed, and banished ; the con- 
tributions of tho Government were withdrawn from tho 
clorgy who incurred its displeasure, religious orders wore 
dissolved; tho administration of church properly was taken 
from the clorgy and invested in bodies of laymen. It 
may ho that these stom measures were rendered necessary 
by facts of which the world is insufficiently informed; 
but they have alienated from Prince Bismarck, and from 
the empire founded by him, the sympathies of the vast 
majority of the German Catholics. 

The period which 1ms followed the war with France has Socialism, 
been remarkable, not only for the ecclesiastical struggle in 
Piussia, but for the rapid growth of socialism throughout 
the empire. Socialism first became a power in Germany 
through the labours of the ardent scholar and publicist, 
Ferdinand Lassalle, Ho began Ms brief and noisy public 
career by addressing large audiences of workmen in Berlin 
and Lsipsic in 1862, and in less than two years he had 
fonnod a party which regarded him with boundless 
roverenco and admiration. He himself was a man of for- 
tune, with luxurious habits ; but ho had in an unusually 
intense degree the desiro, shared by all truly modem men, 
for the elevation of the depressed and suffering masses. 

The theory of which ho had convinced himself was that, 
with existing social relations, workmen as a class can nevor 
improve their position ; that their sole chance is to form 
productive associations which shall enable them to secure 
the whole benefit of their labour ; and that it is the duty 
of the state to provide such associations with capital, to see 
that justice is done to their members, and to regulate the 
markets of the world. After the death of Lassalle, this 
theory became a sort of evangel among his followers ; but 
X. - 65 
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1870 - 78 . many of them stated it in violent terms, and openly aimed 
at the equal division of property, if possible by peaceful 
agitation, if necessary by revolution. At the time of the 
formation of the party Herr von Bismarck was engaged in 
his struggle with the liberals in the Prussian parliament, 
and he did not scruple to damage his opponents by encour- 
aging Lassalla, who detested them more vehemently than 
did the premier himself. Soon after the war with Prance 
the condition of the country was m the highest degree 
favourable to the progress of the movement. Intoxicated by 
the national triumphs, and having a vague impression that 
the Prench indemnity must be an inexhaustible source ot 
wealth, many of the German middle class indulged in wild 
speculation, and contracted habits of reckless expenditure. 
At the same time the resources of the nation were drained 
by the most costly military system the world has ever seen. 
The inevitable result was that in a short time trade was 
depressed beyond all recent experience; wages fell, and 
large numbers of workmen were deprived of employment. 
Socialism found its opportunity ; multitudes of the sufferers 
eagerly listened to instructors who depicted for them a bril- 
liant future that might be easily attained. In England no 
considerable body of men has ever been deeply impressed 
by socialist schemes; hut m Germany the conditions of 
political life are altogether different. There the Govern- 
ment is the greatest of all powers. At eveiy stage of a 
mail’s life it makes itself felt; it creates around the com- 
munity a sort of political atmosphere from, which there is 
no escape, m which every one moves and breathes. Thus 
to an uninstructed German there seeni3 to bo hardly any 
limit to the feats of which the state is capable. It pro- 
fesses to be so nearly omnipotent that ho appears to himsolf 
to be within his right in asking it to make all poor men 
suddenly rich. 

At oach successive general election the numbers of 
socialist deputies to the imperial parliament increased; and 
in 1877 it was calculated that, although only twelve mem- 
bers of the party were returnod, about a tenth of tlio eutire 
body of voters wore socialists. Some alarm was excited by 
these facts, but no one thought of putting down tho movc- 
Attempts ment by force until one day iu May 1878 a shot was fired 
emperor’s at cm P S1 ’ 01 ’ in Berlin, as he drove along the Unler 

life. ^ en Linden with iiis daughter, tho grand-duchess of 
Baden, by his sido. The criminal, a youth named Ilddol, 
boasted of his socialist opinions and aims. A wavo of 
anger swept over the nation; and tho reactionary party, 
fancying it had an opportunity of laying a rough hand on 
far more than socialism, succoedcd in inducing tho imperial 
Government to draw up without delay a severe measure, 
directed nominally against tho socialists, but in reality 
against all politicians obnoxious to the conservatives. Tho 
bill was hurried through tho federal council and submitted 
to the diet, By that time tho majority of tho liberals had 
recovered thoir self-control ; and with tho aid of the centre 
party they threw out the proposed schomo by an immense 
majority. Parliament was prorogued, and it was uncertain 
Whether there would be any further attempt at repression, 
Suddenly the announcement came that tho emperor had 
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again been shot at, and that this time ho had boon 
wounded. For some days Germany was convulsed with 
rage and horror, and on all sides the cry was raised that 
now at last socialism must be sternly dealt with, Taking 
courage, the Government dissolved parliament, and pressure 
of every kind was put upon the electors to secuie a 
thoroughly reactionary diet. The country, however, re- 
flected that, although it was necessary to protect society, 
it might not be necessary to sacrifice the liberties winch it 
had with so much difficulty conquered. Accordingly, when 
the new parliament assembled m August 1878, it was found 
that the liberals had not sustained very serious losses. The Eepres- 
progressists bitterly opposed the measure introduced by sivelegis- 
the Government; but by some means Prince Bismarck Iation - 
managed, as he had often done before, to overcome the 
objections of the national liberals. By their support a law 
was passed which gave the police of the empiie, for two 
yeais and a half, enormous special powers. These powers 
were at once rigidly enforced ; and socialism appeared to 
vanish from the land. Whether, however, it may not 
spring up in some great national crisis, all the stronger for 
the sufferings of its adherents, is a point that can bo deter- 
mined only when some great national crisis occurs. 

The socialists and the ul tramontanes, without having National 
anything else in common, have joined in opposition to unity 
measures for promoting the national unity. They have been 
aided by the Polish doputios, by tho members for Alsace 
and Lorraine, and by tho so-called particularists, conserva- 
tive politicians ardently attached to the ancient customs 
and lights of the individual states. Notwithstanding this 
fonnidablo band of allies, considerable progress has been 
mado m tho task of transfonning a looso confederation 
of countries into a true nation. Between 1872 and 
1875 utter anarchy in important departments of life was 
brought to an end by Jaws relating to imperial coinage, 

| imperial paper money, and the system of banking, And in 
1877 thorough investigation resulted in the appointment 
of a supreme imperial tribunal (lloielisgericht). 1 1 was pro- 
posed that this tribunal should sit m Berlin ; but many 
liberals having no dosiro that that city should assume in 
Germany the place which belongs in Prance to Paris, a largo 
majority decided for Lcipsic. This was taken as a hint 
that, while Germany wishes to bo united, she will not vol- 
untarily sec herself transformed iuto a magnified Prussia. 

In spite of their military strength, tlmir victories, and 
tho establishment of their empire, the Gormans arc not, 
politically, a contented people ; and the reason is that they 
havo outgrown their institutions. While a statesman of 
extraordinary genius and authority stands in tho way, a 
progressive system may bo impossible ; bub tho more in- 
telligent classes have novor lost the dosiro to add to the 
hardly-earned national unity the crowning triumph of un- 
fettered representative government. 

lUblioorcqiliy.—lAubn, hi? (ksehkhU dcs dmisclm Folks ; Lao, 
Forlcmvijni tiber die (ksetuehk Acs dntlttchcn Folks unit Jtdchs', 
Ciii'solireulit, OcscJikfUe Her dnilschm Kakcndt] Waltz, Deutsche 
Fcr/mungst}cscMchle\ Mayor, Deutsche (ksehkhk) Bourliay, Qes* 
chichtc dcr dcutschcn Monarchic : Bngcnhcun, Geschicliie dcsdcutsclm 
Volks wild seiner Oultiir, (J. si, ) 


GERMANY 


PART III— LANGUAGE. 


!n Its ordinary sense the namo German Language or 
Deutsche Sprache is now generally used to denote, in all 
their stages from tho earliest time to the present day, the 
different languages and dialects of Teutonic origin spoken 
in the Gorman and Austrian empires and in Switzerland, 
not including, however, the Frisian language, which once 
was spoken, and still in a few remnants survives, oh the 
shores and islands of the Gorman Ocean, nor tho dialects of 


tho Danish population of nortnera Schleswig. Flemish and 
Dutch, although very closely connected with Gorman, are 
likewise excluded. But the word Denisch has also been, 
and still continues to bo, used in a wider sense. Jacob 
Grimm introduced it, in his famous Deutsche Orammatik , 
as a comprehensive name for that family of tho so-called 
Indo-European or Aryan languages, for which English 
writers generally use the name of (< Teutonic,” and of which 
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the principal brandies are represented by Gothic, the | language, 1 leaving tbeir native soil open to Danish invasions, 


Scandinavian languages, English, Frisian, and German. In 
this Gutnm has had many followers, but scarcely anywhere 
out of Germany, and even there the fact that the name, in 
this application, besides being incorrect from an historical 
point of view (as the word has never been used thus by any 
one of the people to whom it has been applied by Grimm), 
is also liable to be misunderstood, has caused a growing 
tendency towards confining it again to its original meaning 
described above, and using Germmisch , or Germamc, in the 
collective sense of the English “ Teutonic ” But oven in 
the stricter sense the designation Deutsch is not of very long 
standing, nor has the word always been a real proper name for 
a distinct people or tribe. In Bishop Ulfilas's Gothic version 
of the Bible we find tbe adverb tldudisho (zOvikws), Gal ii. 14, 
which is clearly a derivative from thiuda (I0vos), meaning 
primarily “after the manner of the people.” German writers 
of tbe earlier centuries were therefore as fully justified in 
calling tlieir own language diutisc , or, in a Latinized form, 
tlieudiscus, theotiscus , that is, then’ popular or vernacular 
language, as were those mediaeval Latm writers of all nations 
who distinguished their national languages by the name of 
lingua vulgaris from Latm, the only literary language fully 
acknowledged in tlioir timo. It was not until the 10th 
century that another Latinized form frequently used m 
later times, viz., teutonicus, began to be used instead of the 
older theotiscus, of which the only rivals m former times 
had been such local names as franciscus (frenhisc) or saxoni- 
ci is, which were no doubt derived from the names of single 
tribes, but wore often also used in the samo comprehensive 
sense as theotiscus, without necessarily implying any allusion 
to dialectal differences between the languages of tlio tribes 
they properly belougcd to. The last name we have to 
mention hore is the Latm Germanics, with its different 
derivatives in the modern languages, including the English 
form German. Many attempts have been made to olucidato 
the origin of this word, but as yet nothing can bo taken for 
certain beyond the fact that it is neither of Latin nor of 
Gorman origin. Most probably it was a Celtic word, and, 
according to what Tacitus says in Ins Germania (oh. n.), 
it was originally tlio name of a Celtic tribe, from which, by 
some strange error of the Homan and Greek historians, it 
lias been transferred to the non-Collic inhabitants of 
Germany. Accordingly the namo has never been used by 
the Germans themselves except in imitation of its use m 
the works of Latin writers. 

As to its geographical extension the German, language has 
undergo uo very groat changes in the course of the last two 
thousand years. At the dawn of history no Gormans were 
to bo found to the loft of tlio liliine, and ovou to the right 
of it Celtic tribes occur in the earliest times. There woro 
Colts also in the south of the present Germany as far north 
at least as the Danube and the Main; Bohemia, too, dorivos 
its%iame from an oarly Celtic population, the Boii. Only 
tbe midland and north wore inhabited by Gormanio 
nations or tribes, stretching as far east as Poland, and 
perhaps covering even parts of the adjoining territories of 
Russia, whore Slavonic and Finnish tribes wore thoir 
neighbours. But of those Germanic tribes and thoir 
languages some have left no equivalents in our modern 
German tribes and dialects. We hate mentioned the 
Frisian languago as pot belonging to Gorman in its proper 
sense, although the Frisians liavo kept their original 
residence up to the present day, and have always been in 
constant connexion and frequent intercourse with their 
“German” neighbours. Many other tribes have wandered 
from their seats and colonized other countries. It was 
as late as the middle of the 5th century that the Jutes, 
Angles, and Saxons began their voyages of conquest to 
England, where they founded a new people and a new 


Much earlier the midland tribes bad already been slowly push- 
ing on to the west and south, and expelling or subduing 
aud assimilating the Celtic owners of the territories they 
invaded. But what was gained m these parts was counter- 
balanced by great losses in the north and cast. The tern- 
lones about the lower and middle Elbe, Oder, and Vistula, 
abandoned by tlio Lombards, the Burgundians, the Goths, 
and some other Germanic tribes, as well as Bohemia, which 
for some short time had been in the possession of the 
German Mareomans, were soon filled up by the immigration 
of numerous tribes of tho great Slavonic family. Without 
going into details of the facts which are well known to the 
student of history, 2 we may simply state that, since about 
500 a.d., when the great migration of the nations had come 
to an end so far as Germany was concerned, no further 
change of any great importance has taken place in the 
western and southern parts. In the oast the German popu- 
lation at this tune did not go beyond a line that may bo 
drawn from about Kiel to tho Bdlunenvald, passing near 
Hamburg, Magdeburg, 'Naiunburg, Coburg, and Baircutb. 
As is woll known, it is in later centimes that almost all 
the eastern districts havo been recovered for tlio German 
language. 3 

In the Cth century tho remains of tho numerous smaller 
Germanic tribes, mentioned before and during tlio migration 
of the nations, had consolidated into seven larger bodies 
oi aggregations of tribes. The Frisians still held tlio 
extreme north of Holland and Germany. Their midland 
and eastern neighbours were then called by tlio new name 
of Saxons, borrowed from the Saxons who had left the 
Continent for England. In the main parts of the Nether- 
lands and Belgium, along hotli sides of the liliine, and 
across Germany to tho Tliuringian and Bohemian Forests, 
the powerful Fraulash confederation had established itself, 
and if soon incorporated tho smaller and loss vigorous 
tribos of tho Hessians and Thuriugiaus, which were sur- 
roundod by the midland or eastern Franks, tho Haxous, and 
tho Slavs. Alsatia, Switzerland, and South Germany east- 
ward to the river Lech woro occupied by tho AlomanniaiiR, 
while the inhabitants of the remaining districts of the 
presont Bavaria and Austria boro tlio collective name of 
Bavarians. 

Tho history of tho German language cannot be severed 
from tho history of those tribes, for Frisian, Saxon, 
Frankish (lfessum, Thuringian), Alemannian, and Bavarian 
are tho leadiug dialects of the Continental branch of the 
Teutonic family. What I)r J. A. II. Murray has pointed 
out about the origin of the principal English dialects 4 
may equally woll he said of these Continental idioms. 
Having no specimens of tho languages of tho Continental 
tribes for nearly three centuries after their final settle- 
ment, we cannot tell to what extent they originally agreed 
with or differed from each other, although there must; 
have been some dialectal difforonei's to begin with, which 
woro afterwards increased and multiplied, partly by phonetic 
changes (most probably resulting from scarcely discern- 
ible phonetic peculiarities, which, oven in the earliest times, 
must have prevailed in those idioms), and partly by such 
alterations of the inflexional systems as are known to occur 
frequently in alL languages whose character is not merely 
literary. But, however scanty our moans of illustrating the 
earliest history of these idioms may be, there is no doubt that 
they woro not all of them related to each other in the same 

1 See tlio, article English Language, vol. viii. p. WO sm , 

3 For fuller particulars see 0. Zouss, Die Dmtsehm tern Ms Much* 
barst&mnc, Munich, 1887, 

3 See G, Wencli, Die Nationality der D&iMmtng der Dsuischm 
OsLmar hen mr dm Deginne dec Oennmidermg, Gottingen, 1878i 

* See English Language), as above, p. 891. 
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degree. Three main groups are easily distinguishable : — 

(1) Frisian and Saxon, whose nearest relation is English; 

(2) Frankish, Hessian, and Thuringun; and (3) Alemannian 
and Bavarian. Frisian is geneially consideied as a separate 
language, From Saxon the later Low German dialects 
( Nieclerdeutsche Mundarten) have sprung. The members 
of the third group (generally designated as Oberdeutsch , or 
Upper German), combined with Mitteldeutsch, or the midland 
dialects, viz., Thuringian, Hessian, and part of the Fiankish 
dialects, are the sources of the later Hochdeutsch or High 
German. The greatest difference prevails between the first 
and third gioups; the second may he characterized as con- 
taining various tiansition dialects. The southern Frankish 
dialects are very closely akm to the adjacent Upper German 
idioms, while Dutch, the utmost offshoot of the Frankish 
language to the north, does not very materially differ from 
Saxon or Frisian in the earliest period. The most striking 
phonetic feature of the languages of the first group is then- 
regular dropping of the nasal sounds before the spirauts/, 
th, s, accompanied by subsequent lengthening of the pre- 
ceding vowels. Thus we have m Anglo-Saxon or Old 
English /£/’ 6$er, cilft, g6s (Mod. English jive , other, (un-) 
couth, goose), in Old Frisian fif, bthar, cuth, g6s, m Old 
Saxon fif,6thar, citth,gus, corresponding to such Gothic forms 
as fim/ t author, kunths, or the ordinary High German fdnf, 
cinder, hunt!, guns. Since, however, Dutch partakes of this 
peculiarity to some extent, we cannot oasily form a 
decisive opinion as to the value of this fact as a distinctive 
mark , but more Btre&s may be laid on a very remarkable 
difference in the inflexional system of the veib. Here the 
languages of the first giouphave melted together the forms 
of thethiee persons of the plural number, thus we, ge, hie 
jindaft, or fmulon, we, you, they find, or found, in Old Eng- 
lish; wl,gl, hiajindai 5, or f union in Old Frisian, ivi, g'l, sia 
findcdS, or f union in Old Saxou. The corresponding Old 
High Gorman forms are wir fimlani, ir findnt , sic jindnnt 
for the present, wir funtinn, ir f untut, sir f untun for the 
perfect tense. Old Dutch joins, m this case, the German 
branch ; from iverthan, to become, for instance, are derived 
ml werthun, gi werthiS , sia werilmnt, A t c. The declension of 
the substantives shows another remarkable difference. While 
the languages of the first group have retained the original 
s in the nominative plural of such words as Old English 
f In gas, days, Old Saxon dagos, or changed it to r, as Old 
Frisian ditcjar, Dutch aud German have dropped it 
altogether, the corresponding forms being daga anil toga. 
Those facts must be taken for decisive, aa it seems to bo 
certain that they existed beforo any distinction of Low and 
High German in their modern senso (a distinction chiefly 
dependent on subsequent changes m their mule system) 
could be thought of. From a purely grammatical point of 
view, Dutch, although generally considered a separate lan- 
guage (which no doubt it is, with regard to its literary and 
political position), is entitled to claim a closer relation 
to High German than oven Low German, whose non 
literary character, taken along with the political union of 
northern and southern Germany, has led to tho current 
opinion that it is only a dialect of “Gorman” in its 
narrower sense. We do not moan to deny that there is, at 
present, a more conspicuous conformity between Dutch aud 
Low German than betwoen Low Gorman and High Ger- 
man ; but this is only due to the fact that High German, 
after the final settlement of the German tribes, has deviated 
much more from its original features than either Dutch or 
Low Gorman. The most striking peculiarities of High 
German, as opposed to all other Teutonic idioms, have 
mainly been caused by the second or High German 
“ Laulverschiobung, ,, or change of mute consonants, which 
forms part of a long senes of sound-changes generally compre- i 
liended under tho name of Gonnanisclto Lautvorschiebung ] 


or Grimm’s Law. This Lautverschiebung began, perhaps as 
early as the 7th century, in the south, and thence slowly 
spread northward, but with decreasing vigour and con- 
sistency, Dutch and Low German not being touched at all. 
It was only thus that the idiom of the Netherlands 
Franks of the later centuries was separated from the dialects 
of their “German” relations. Before, however, the fast 
literary documents are met with, this separation is com- 
plete , and we may therefore restrict ourselves here to a 
short history of High and Low German alone. 

The German language presents, as do most of the cognate 
tongues, three main stages of development,— Old, Middle, 
and Modern, — distinguished by their inflexional and lite- 
rary character. In accordance with Mr Henry Sweet's 
description of the stages of tho English language, 1 Old 
German may be defined as the period of jull inflec- 
tions (Old Low German, c luges, dctge, deign , dagos, dago, 
dagun ; Old High German, (ages, tcige, tcigu ; tagd, tago, 
tagam), while the Middle period is that of levelled inflections 
(Middle Low German, dages, dage, dagen , Middle High 
German, tciges, tcige, tagen), but it is chiefly the literary 
character that distinguishes Modem High German from 
Low German and its own earlier stages. A special form 
of High German is established in this period for all 
literary purposes, supplanting the dialects both of Low and 
of High German that formerly were freely used, in literary 
intercourse. Assuming two periods of transition besides, 
we have the following divisions, with the approximate 
dates • 

Old High Geiman to 1050 

Early Middle lliyli Qci man . .. 1050 to 1150 

Aluldlc High Geiman. ... . 1150 to 1250 

Late Middle High German. . . 1350 to 1500 

Modem High German 1500 onward 

The same divisions liavo to bo made for Low German, 
but tho scheme cannot bo so fully carried through, as the 
time betwecu 1000 aud 1200 is almost destitute of literary 
monuments. 

Old Herman. — The inflexional characteristics of Old 
German are almost identical with those of Old English. 
Nouns had the same five cases,— nominative, accusative 
(only in a few instances kept distinct), genitive, dative, 
aud instrumental. Strong and weak declensions of nouns 
and their subdivisions are likewise the same. Tho dual 
of tho first aud second personal pronouns is almost ex- 
tinct in Old High Gorman, but is quite common in Low 
German. In the verb wo find the samo distinction of the 
subjunctive from tho indicative mood, and the samo two 
inflected tenses, prosoutaml past, — the former also used for 
tho future, the latter for all shades of past time. The order 
of tho sentence corresponds generally to tlui modern use, 
but is not kept so strictly as now, especially in the oldest 
proso texts, which are often materially influenced by tho 
Latin sources from which they have been derived or trans- 
lated. 

TJio earliest extant specimen of Low German belongs to 
tho beginuiug of tho 9th century, it is a short formula 
of renunciation of the devil to bo used before tho ceremony 
of baptism. 2 It begins thus: — “ Forsacliistu diobolel ot 
respondeat : ec forsncho dial) ole. End allum diobolgcldo? 
respondeat : end ec forsaclio allum diobolgeldo. End allum 
dioholes uttercum ? respondeat ; end ec forsncho allum dio- 
boles uuercnm and uuordum, Tlumor endo Uuoden onde 
iSaxnotc endo allum them, unholclum tho hira gonotas sink” 
“ Forsakeit thou (the) devil 1 I forsake (the) devil. And 
all devil-sacrifice 1 Aud I forsake all d evil-sacrifice. And 

1 Keo article Emiaisn Lanouaok, vol. rill. p. 391. 
s It has been published, along with all Ilia minor piwos of Old Saxon 
still extant, by M. Hey no, Klein ere aUnicdrrtlruMts Iicnhndlei', 2d 
edit,, Pacha-bom, 1877. See also K. MUllcnilmff mid W ; Scherer, 
Dmkmdler dmtschcr Poeair tmd Promt, 2d edit, Berlin, 1873. 
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all (the) devil’s works 1 And I foisake all the devil’s works 
and words, Thuner and Woden and Saxnot and all the un- 
couth (beings) that their companions are.” 

We cannot, unfortunately, tell what special dialect of 
Low German this piece belonged to, nor even whether it 
was originally written m German, as several foims occur- 
ring in it have rather an Old English look. No more cer- 
tain are the place of origin and the dialect of the most 
impoitant relic of the Old Saxon language, the great poem 
of the Ileliancl , or the History of our Saviour, composed m 
the old alliterative verse by a Saxon cleric or monk, about 
the year 830. We quote as a specimen the following lines 
from the Munich MS. 1 : — 

“ Quaimm manage 

Iudeon an thene gastsoli ; uuanl nn tliar gladmoil hugi, 
blub an no breostun. gisaliun iro baggebon 
nuesen an uunneon Drog man iiiun an ilot 
skin mid scalun, seonkcon liuurbun, 

f ;engun micl goldfatun , gainaii uuas tliar inno, 
ilud an tliero hallu, liolulos druuknn. ” 

“ (Thoie) camo many Jews to tbo gucst-liall, became to them 
there glad (their) mind, blithe m their breasts • (they) saw their 
ring-giver bo m joy Wine was boino into (the) hall blight in 
cups , cup-bearers walked about, went with golden vessels, joy was 
therein loud m the hall, tho knights drank ” 

Much more numeious and various in age and dialect are 
tho documents of Old High German, some of which date as 
far back as the 8th century. Welcome as they may be 
to the student of grammar, not much can he said for 
their intrinsic value. Almost all the proso pieces are mero 
translations (many of them could not ho worse) from the 
Latin ; and even such poetical works as Otfnd’s Life of 
Christ 2 are no more than prose thoughts forced into bad 
verse. Only a very few relics of true poetry have reached 
us, among which the Ihldebranddied (in a mixed dialect), 
the fragments of the Mtispilli (a poem about the Last 
Judgment, m tho Bavarian dialect, belonging, like the 
Ilildebrandslied, to tho beginning of the 9th century, and 
also written in alliterative verso), and tho Lndwigslied (881 
or 882, in one of the Frankish dialects) may bo mentioned 
hero. 3 

High Gorman, as already hinted, is chiofly distinguished 
from the othor Teutonic languages by a certain transfor- 
mation of its mule system. The ordinary changes, — that 
is to say, those received in tho modern High Gorman 
literary language, — are the following: — d is changed to t in 
all positions ; t to z (either pronounced is or ss) ; p to pf j}\ 
or / according to its position in the word ; k initial and 
following a consonant is kept, bub after a vowol k passes into 
ch (pronounced as Scotch or Modern German ch), Thus 
we got the following comparisons : — 


Old 

Old 

Old High 

Modoni High 

Modern 

English. 

Saxon. 

Got man. 

Gonnan. 

English. 

(I611 

ddn 

tuon 

tlrnn 

do 

t6 

t6 

J 5 UO 

zu 

to 

scab 

salt 

salz 

salz 

salt 

sottan 

settian 

sezzen 

sotzon 

set 

etau 

otan 

ozzan 

csson 

cat 

mind 

pund 

pfixnt 

pfund 

pound 

iioarp 

fiavpa 

liarpfa, harfa 

harfo 

harp 

fjlidpan. 

slapan 

slailan 

schlafon 

sleop 

oymng 

laming 

kuning 

konig 

king 

tbencan 

tlienkian 

tlionken 

donkon 

think 

nmcian 

malcon 

machon 

machon 

make 


1 This MS. gives the poem m a puro Saxon dialect, while tlie dialect 
of the Cotton. MS. m somo respocts resembles the Frankish idiom. 
Both texts are printed in tho latest edition by E. Sievers, Haile, 1878. 

a Otfrnl, a monk of Weissenburg, in Alsace, formerly a pupil of 
XTrabanus Maurus, at Fulda, wrote his work (in the South-Franlcish 
dialect) in 867 or 868. It is for the most part due to him that tho 
rhymed stanza (imitated from that of the Latin Church hymns) was 
introduced into Gorman poetry, instead of the oarlier alliterativo metre. 
The latest editions are by J. Kolia, Ratisbon, 1856, 1869, and by 
P. Piper, Paderborn, 1878. 

8 The minor pieces of Old High German, both verso and proso, are 
collected in Mullenhoff and Sohorer's DBn/cmdlei'i 1873. 


This is the state of things m the High Franla&h or 
Eastern Frankish dialect, spoken m the south-east of tho 
Frankish territory. In the earliest period, as may be seen 
from the above list, it still preserved the ih sound m many 
cases, m the later stages^ is found to have been substituted, 
as in Modern High Germau. The Upper German dialects 
show the same change at a much earlier time, and, in 
addition to this, they have also changed k initial and 
following a consonant into ch, and b and g initial into p and 
k (representing most likely voiceless soft stops, as still pro- 
nounced in South Germany and Switzerland); Bavarian 
admits p for b even in tho middle of words. Thus we have, 
for instance, denchen for Frankish thenlen, to think; pitten, 
for Frankish bitten, to bid, keban, or Bavarian kepan, for 
Frankish gebetn, to give. In illustration of these distinctions 
and some other variations of spelling we may quote three 
contemporaneous versions of the Lord’s Prayer which have 
fortunately been preserved 4 : — 

Frankish Version AlcmannianVcrsion. Bavarian Version. 
Fater un&or thu m Eater unsai tlm pist Eater unser, du jnst 

liimilombist.gmmlnt m Inmile, nuilii na- m luniilum. Kn- 

sinamo thin Queino nmn dman Qliuoino uuiliit si namo din, 
riclntlun Uueullie iililii dm Uueido Piqlmemc nlilu din, 
uuilleo tlun samaso mullo dan same so m Uuc&a dm uuillo 
in lnmile endi m humic sosa in cnlu. samaso in lunula osl, 
erllm Broot unseraz Prooth unsavemoneh samamordu Pilipi 
einezzigaz gib mis kipunslimtu Oblaz uiibraz emizzigaz kip 
liiutu. EncLi farlaz uns sculdi unsaro so tins eogauuauna. 
uns seuldlii unseio uuir oblazam uns Enti flaz uns umsro 
sanmso uuir farlaz- souldikom. Enti ni sculdi samaso uuir 
zeni scoloxn raisorem. unsili firloiti m lclio- ilazzamos nnsrem 
Indi ni giloiti unsili runka, uzzer losi scolom. Enti ni 
in costunga, auli unsili fona ubile princ unsili m clio- 
arlosi unsili fona runka, uzzan lcancri 

ubilo. unsili fona allcm 

sunton. 

It is impossible to give hero a sufficient idea of the varia- 
bility of Old High German, as, indeed, out of several 
hundred pieces that have come to our knowledge, tliero arc 
not two representing exactly the same dialect to all its 
shades or at least in exactly tho same spoiling. Wo shall 
tlicrcforo restrict ourselves to a short notice of tho more 
important documents. Soulh-westom Frankish is best re- 
presented by a very old translation of a treatise by Isidorus 
Ilispalcnsis, I)c Fide Catholica ,° and Otfrid’s Life of Christ , 
mentioned above. Tho chief source of Eastern Frankish is 
a translation of the Harmony of the Gospels erroneously 
ascribed to Lke Syrian father Tatianus. 6 For Bavarian 
we may quote somo old glossaries, 7 for Alemanman the 
intorlineary versions of tho Bonedictino Buie 8 and somo 
Latin church hymns, 0 besides several glossaries. For 
lator Old High Gorman, tho works of Notker Laboo, or 
Teutouicus, a monk of St Gall who died in 1022, are 
tho fundamental sources. 10 What Ormin did for English 
phonetics, Notker may he said to havo done, even more 
completely, for those of Germany. lie not only care- 
fully marks tho quantities of vowels, but also points 
out the phonetic difference between such diphthongs as 
ei, ok, iu, and ie, uo by his way of accentuating them 
(ei, 6u, iu, and ie, Ho)-, even such phonetic minutim ns 
the change of initial voiced stop consonants into voice- 
less stops after a pause or a voiceless consonant are duly 
registered, as may ho soon from tho following specimen. 

* Ton different versions of tlio Lord’s Prayer (down to tbo I 4 lh 
century) arc given, in a synoptical order, by Massmann, Die dentschm 
Abschwdrungs-, Beiaht und Bctformeln, Quedliuburg and Leipsic, 
1839, p. 158 sq. 

s IC. Wemliold, Die dUdeutschm BrmhstUchs des Bischnf I sidor us 
von Sevilla de fide Catholica, Paderborn, 1874. 

6 Latest edition by E. Sievers, Paderborn, 1872. 

7 E. Stoinmeyer und E. Sievers, AUhoeMeutsche Olosstm, i,, Berlin, 

1879. J 

8 XI. Ilattemer, Denhnahle des MittdaUers, l, St Gall, 1844. 

0 E Sievers, Die Murbachcr llynvntn, Halle, 1874. 

10 HatttoSr, op, cit., vole, it, iu. 
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“ Sanctus pauluskeMez tien die in sinfin ziten uuandon des 
suonetagen, fcaz er fir nechame fir romanum imperium 
zegienge linde antickristus riches fin begfindi. Uudr 
ziiiuelot romanos lu uufisen allero richo hfirren dude Iro 
geuuAlt kfi.n ze finde dero uuerlte 1” “ St Paul assured those 
who in his time expected the day of judgment that it 
would not come befoie the Pioman Empire was dissolved, 
and Antichrist began to reign Who doubts that the 
Romans are the masters of all kingdoms, and that their 
power reaches to the end of the world V 1 

It will be clear from what has been said above that 
the main feature of the Old High German period is the 
total absence of a common literary language. No voluntary 
modifications of the form of speech are to be found, but 
such as are naturally involved in any attempt to adapt 
a spoken idiom to literary use. Nevertheless it has been 
suggested by K. Mullenhoff 1 and others that idioms of a 
more refined character than the ordinary populardialects 
were spoken at the principal courts of the empire, and 
especially at the imperial court itself, and that the autho- 
rity of these Hofsprachen was great enough to exer- 
cise a modifying influence on the literary productions 
throughout the empire, or m those parts at least where 
High German was the vernacular speech. But how these 
suppositions can be proved does not appear, or how they 
can bo reconciled with the fact that all literary documents 
of the period are dialectal. 

Middle German . — The transition to Middle High and 
Low German is conspicuously marked by a decided im- 
provement in the poetic faculties of tho nation. 2 Whilo tho 
10th century has left only a very few specimens of poetry, 
and these of poor quality, the number of poems (mainly of 
a theological bearing) dating from the 11th century is not 
inconsiderable, and the 12th century shows a rapidity of 
literary development almost unparalleled. At first indeod 
religious and legendary poetry is still prevalent, but soon 
literature begins to take a moro historical or epic turn. 
This tendency is clearly visible in tho Kaiser chronik, or 
Emperor’s Chronicle, in which the first attompt is mado to 
give a survey of universal and German history in a poetical 
form. The romantic tales of Alexander tho Great and of 
the battle of Roncesvalles wore translated from tho Eronch, — 
the Alexanderlied by the Pfaffe Lamprocht, the Rolandslicd 
by the Pfaffe Iionrad, whilo old national traditions contri- 
buted fitting subjects for sucb epic poems as that concern- 
ing tho adventures of llic Lombard King Bother. Lyric 
poetry, hitherto altogothor noglcctcd, sprang suddenly into 
vigour in the romoto east of Austria about tho middle of 
the century, and soon found its way to other countries. 
But tho most decided advance was not made till about 1180, 
when tho new forms of social life that had crept in among 
the moro cultivated classes, in imitation of tho laws and 
customs of French chivalry, began to exorcise a poworful 
reforming influence on all branches of poetry. Tho example 
sot by tho Netherlands poet, Heinrich von Ycldeko (who 
for some time lived, and partly wrote, in Germany), in his 
Knelt, or JEneid, was soon followed by tho threo great opic 
masters of the period, Hartmann von Auo, Gottfried von 
Stuasburg, and Wolfram von Esckenbach. About tho samo 
time the Nibclungenlied and other compositions of a moro 
national character Were composed, while lyric poetry was 
raised to a height of excellence never attained at any other 
period of the Middlo Ages, and best ropresentod in the songs 
of Waltker von dcr Yogelweido. It is true enough that 
this now chivalrous poetry was not always very original in 
thought ; indeed, most epic poems of this class, and many 
lyric stanzas, have been directly copied from French models ; 

1 See Iih Danfonllhr, Introduction. 

a Sgo W. Scherer, GescMchte dcr deutschen Literatur im XI, und 
XII. JaMwndcrt, Strasburg, 1875. 


but its influence on the culture of the language was 
immense. It was then for the first time that Geimany 
possessed a real literary language, undoubtedly homogeneous 
as far as style and metre are concerned. Whether a similar 
unity of the outer form of speech had already been reached 
at that period is a point very difficult to decide The 
question was raised for the first time as early as 1820, by 
Karl Lacbmann, m his A uswahl aits den hochdeutschen 
Kichiern des XIII. Jahrli . Lacbmann’s opinion was that 
the poets of the 13th century spoke a definite, unchange- 
able sort of High German, a few minor dialectal peculiari- 
ties being excepted, and that unodueated scribes had been 
guilty of introducing older or corrupt forms of the common 
speech into our manuscripts. These views were at the 
time unanimously accepted, and are still held (though m a 
somewhat modified form, admitting two literary idioms, 
one in the south, the other m the midland) by a majority 
of the German philologists of the present day. As a 
consequence of this, most of the “critical” editions of 
Middle High German poetry that have appeared siuco 
Laclimann’s time do not reproduce the original readings of 
the manuscripts, but give the texts in a “corrected” form, 
commonly called “ correct Middle High German,” which is 
assumed to appear in its purest form m the works of 
Hartmann von Auo. It is chiefly Alemannian, or Swabian, 
with somo Frankish peculiarities of spelling in tho use of 
the consonants, m order to produce a greater resemblance 
to ordinary Modern High German orthography. No manu- 
script, however, is known to bo written in exactly tho samo 
languago or orthography ; nor are tkoro any poots, oxcopt 
those of Swabia, who do not clearly show by their rhymes 
tho oxistoneo of dialectal forms in their speech. All incon- 
gruities in the rhymes disappear when they are transferred 
to tho forms peculiar to the local dialocts of their authors. 2 
It was therefore but natural that a reaction against 
Lachmami’s views should ultimately have sot in ; 4 ami 
this reaction appears to kavo boon right in denying that 
dialectal forms woro purposely and studiously avoided, 
oven by tho classic authors of tho period, with a view to 
tho approximation of their languago to a certain universal 
idiom novor existing anywhere but in tho fancy of certain 
modern writers. How injurious to tho study of Middlo 
High German dialocts the viows of Lacbmann, had they 
prevailed, must have boon, it is easy to soe ; but on tho 
other hand it must not bo forgotten that tho only method 
of investigating tho dialects of the single authors was that 
followed by Lackmami, viz., to reconstruct them by a care- 
ful study of tho rhymes, for tho dialocts of the manuscripts 
aro oftou, nay in most casos, clearly different from thoso of 
tho writers themselves, as shown by tho rhymes. It is 
therefore not so much the principle of reconstruction that 
has boon resisted by Lachmann’s opponents as tho way 
in which this reconstruction has beou practically carried out, 
For proso writings of courso no such reconstruction is pos- 
sible; still, prose documents, especially such as woro destined 
for local use only (charters, Ac.), and therefore loss liable to 
adultorations of the original, are often the main sources for 
Gorman dialectology. 

Tho prominent feature of Gorman (Low Gorman in- 
cluded) in this period is tho lovolliug of tho unaccented 
vowels of tho inflexional and somo of tho derivative syi- 


8 This lion boon exemplified in a most masterly manner by W. 
Braune, in bis U liter smehungen ilbrr Heinrich wn> Vddekc ; see Zdt- 
schrift filr dcntsrlie Philologie, iv. p. 270 sqq. Braune 1ms conclu- 
sively shown that Heinrich von Veldoko never tried to write German 
(although lie wrote for German readers), m lmd generally been sup- 
posed before, but aimply wrote in his familiar Netherlands dialect, t 
4 See especially II. Paul, Gab as eitie miltelhochdsulacho Schrift- 
sprnche ? Ilallo, 1873. Paul aeoma, however, to go too far in denying 
tho oxistoneo of some peculiarities of style pointed out by Lacbmann 
and his followers. 
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lables already mentioned. As to' the former there is 
only one exception, viz., the retaining of the termina- 
tion iu (pronounced as Modern German u or French 
long u) for the nom. sing. fern, and the nom. and acc. 
plur. neutr. of the adjectives ( blmdiu , while all other 
cases have the levelled e) , and even this seems to be a 
speciality of Upper German, the corresponding Midland 
form being bhncle as m Modem Gorman. The unaccented 
e is frequently dropped in all dialects, especially m the 
south, where the dropping is almost regular after an r or l 
closing a short syllable, as m hern, stein , for beren, stelen , to 
bear, to steal ; Old High German, berm, stelan. In the 
Midland dialects i is often written for this e, thus berm, 
stelm The accented vowels of the root syllables are greatly 
changed m this period by the £t Umlaut,” or mutation of 
sounds, being an assimilation of these vowels to an i or y 
originally following. Thus a, a, o, 5, u, u, uo are changed 
to e, a ’, u or o, oe, u, m (long it), tie, as may be seen in the 
following instances : — hunt, hand, pi. Jwule, rat, council, 
pi. note ; golt, gold, galdtn, golden, or mohte, I might, subj. 
mohte ; groz, great, groeze, size ; has, a hiss, /amen, to Idas ; 
mus, mouse, pi. miiise; gnot, good, giiete, goodness. The 
Umlaut, however, is not always expressed in the spelling of 
the manuscripts, though it must have existed in the living 
language. Of the diphthongs, iu has been changed into 
long ti, but the old spelling is often retained in the MSS. 
(liute, modern Leute, Old High German liuti, people). As 
to the consonants, the th sound had nearly disappeared at 
the beginning of the period, and was lost entirely in its 
course ; sh has passed into the sh sound, written sch as in 
Modern German. Spoiling in genoral is simpler, and in 
some points more rigidly phonetic than in Old German. 
Final voiced consonants, as b, d, g, are generally changed 
into the corresponding voiceless sounds, as p, t, c (in High 
German grap, grave, gen. grabes, pfut, path, gen .pfades, tac, 
day, gen. dages ; in Low German gruf graves, pat pudes, 
dach dages). Double consonants aro simplified in the same 
position, as iu Old German (bul, ball, gen. balles). The use 
of the letter v has greatly increased; in High Gorman it 
moans simply/, and is therefore quite superfluous; m Dow 
German its pronunciation is / at the beginning of words, 
while in the middle of words it has the same sound as 
English v. 

The loading dialects of the period aro thoso of Old Ger- 
man, the most noteworthy difference being tho accession of 
tho dialects of the kingdom of Saxony (Obersctchsisch, or 
Upper Saxon) and Silesia to the midland dialects, and those 
of some eastern provinces of Prussia ( Nied&rsachsisch , or 
Low Saxon) to Low German, in consequence of the Ger- 
man colonization of these countries. Low Gorman, to 
begin with, has retained the phonetic structure of its con- 
sonantal system unaltered, oxcepfc by the loss of the th sound. 
The spelling of the vowel system is very imperfect. 
Umlaut is not expressed in the older manuscripts, except 
in the case of a and e. A long e corresponds to both High 
German ei and ie, a long o to High German ou, ou, and uo, 
iie, tho only diphthong generally admitted being ou before a 
vi, as in houwen, to hew. Th© pronunciation of e and 5 must, 
however, in these cases have been different according to their 
etymological values, for all tho High German sounds men- 
tioned above are distinctly kept asunder in the modern Low 
German dialects, and ei and u or $ are often written for e 
and 5 where they stand for High German ei and uo or iie, hut 
never otherwise. It is most likely, judging from the present 
state of things, that open e, o were tho equivalents for High 
German ei, ou, ou, while close e, o corresponded to High 
German ie, uo, iie. Tho prefix ge is dropped, as in English 
and in the Scandinavian languages (thus bort, birth, High 
German geburt). But the most romarkable fact in the his- 
tory of Low German sounds is the restoration of nd or nn 


for th after a dropped nasal sound (see above, p. 516), as in 
cinder or aimer, other, for Old Saxon bthar, or m munt, 
mouth, for Old Saxon math. This transition cannot be 
explained by any phonetic laws, but must necessarily be 
ascribed to High German influence. As to the inflexional 
system, a similar influence seems to have introduced the 
High German terminations of the plural of verbs (wi geven, 
gi gevet,' se geven we, you, they give). The Old Saxon 
-s in the nominative plural has been dropped, as in High 
German. The following lines quoted from the municipal 
laws of the town of Hamburg (written 1270) may betaken 
as a fair specimen of 13th-century Low German : — “ Dat 
nement syn erne verkopen schal, he ne bede id erst synon 
negesten. So we syn erue vorkopen wil, dat bynnen 
dessor stad vncle bynnen dessem wicbelde belegen is, do 
schal id beden twen synon negesten vrunden, dar syn eruo 
vp vallen macb, vnde wil it erer nen kopen, so mot he syn 
erue wol vorkopen demo do eme dar vmmo allermest geuon 
wil.” <e That nobody shall sell bis inheritance, unless ho 
offer it first to his nearest (relations). Whosoever is willing 
to sell his inheritance, that is situated within this town and 
within these precincts, shall offer it to two his nearest 
friends (relations), to whom his inheritance may fall, and 
if neither of them is willing to buy it, lie must (may) well 
soli his inheritance to him who is willing to give him most 
for it.” 

Tho differences of the main dialects of High German are 
nob very striking during the first stage of this period. 
Alomannian is best characterized by its rigidly keeping its 
original vowel qualities, some of the modern Swiss dialects 
showing exactly the same system as about 1200. Swabian 
is easily discovered by its frequent use of au for cl, as in 
gctun, to go, for gdn. A very important change of vowel 
qualities is found to have taken place, at a very early time, 
in the Bavarian dialocfc. While ie, uo, iie wero preserved as 
in Alemannian, ei, ou, ou were changed into cei (or ai), au, mi 
(or an), and three now diphthongs, ei, ou, eu, sprang up 
from tho long vowels %, ti, m (u). In the Midland dialects 
again, ei, ou, and %, tl, u were kept, as in Alemannian 
(although u is generally not distinguished from u in writing, 
as in most Midland manuscripts no special signs for the 
Umlaut vowels aro used, ^except e), but ie, uo, iie wore 
contracted to simple l, ii iu), differing from tho old %, u, in 
only in thoir open quality. Tho system of these changes 
may bo lllustratod by the following list : — 

Alenmin, diop guot suozo min bus miuso stein bourn frbuclo 

J Bavarian diep guot suozo mein bous mouse stain paum froudo 

Midland dip gilt suzo min. bus muse stein bourn froudo 

Low Gar. def god soto min bus imiso sten bom froudo 

English tliiof good sweet mxno bousomico stono beam (joy) 

As to tho consonants, Alomannian and Bavarian still clung 
to the use of ch or hch for ordinary Jc, as chomen , for Joomen, to 
come. P initial for 5 is especially Bavarian, and was rather 
move frequent in the 14th and 15th centuries than before ; 
vi initial isoftonexpressod by b in Bavarian manuscripts since 
the 13th century; thus wo find paideu, both, for bcidiu or 
peidiu in Alemannian, or beide in the Midland dialects, 
and beip, wife, or even zbeti, two, for ordinary w ip, nod ; h 
initial for ordinary g went altogether out of use. In 
Midland orthography tho two sounds of Old High German 
z, viz. ts and ss, wore expressed by cz or zc, and z or zz re- 
spectively. Tho following specimens of the language of 
this period aro taken from tho ScJmabenspiegel, or Swabian 
Law, for Alemannian (13th century); the Spiegel dmticlm 
Leute , or Mirror of Gorman People, for Bavarian (14th 
century) ; and a Midland version of the Sachsmspiegel, or 
Saxon Law 1 : — 

1 The editions ■whence the extracts are taken are— for the Schtoaben- 
spiagel, that of Lassberg, Tubingen, 1840, p. 5: for the > Spiegel 
deutsoher Lmte, that of J. bicker, Innshraok, 1869, p. 86 ; and for 
tbs Saohsansjpiegel, that of Hildebrand, Leipsic, 1870, p. 8i 



520 GERMANY [language. 


Schwab&nspiegd. Sp deutsdmr Laute. SacJisenspicgd 
Dam pahest xst ge- Dembabstistgesetzet Deme babste ist oucli 
setzet in besclieiclen- ze ricbten ze besehai- gesaczt zu ritene zu 
lieher zit ze nbten dener zeit auf emen bescheidenei zeit uf 
vf emein blanclicn blancbem rosse, vnd eune blanken pferde, 
pherde, vnd der dercliaiser solimden und dei lceisei sal im 
cheisersoldempabest stegraif liaben drncli den stegereif balden, 
den stegreif baben, daz sick dei satel lelit dui ch daz dei satel 
daz sicb der satel nit enttvende Ditz ist nicht enwmde Daz 
entmnde. Daz be- dev besehaidenunge. ist die bezeeehemuige • 
zeicbent daz, svaz swaz dem babest swaz deme Labste 
dem pabest -widerste widerste, daz er mit widerste, des lier 
desei mitgeistliehem geistleiehem genchte nicht nut geistlieliem 
genbte mht betivm- mcht betwingen genclite getwmgen 
gen mac, daz sol der muge, daz sol der mag, daz ez derkeiser 
uheisei vnd ander chaiser vnd ander nut werltlicliem ge- 
welthche uhter be- wertleicli nchter mit nchte twinge deme 
twingen nut dor der aichte betwmgen babste gehorsam zu 
elite, vnd das geistleicb sol weseue. 

twingen mit dem 
panne. 

“ To fclie pope it is set (ordained) that he shall judge at 
a certain time, (sitting) on a white horse, and the emperor 
shall hold the stirrup to the pope, that the saddle may not 
shde off. This means that whatsoever resists the pope, so 
that he cannot overcome it with spiritual censure, the em- 
peror and other secular judges shall overcome with the pro- 
scription, (and the spiritual [court] shall exercise discipline 
with the ban).” 

In the 14th and 15th centuries the development of the 
dialects rapidly advanced. The greatest changes were those 
occurring m the vowel system. The new diphthongs ei, 
ou, eu, for older %, it, tu, which had originated m the south- 
eastern parts of the Bavarian district gradually spread to 
the north and west; even some of the South Midland 
dialects, as Bohemian and Silesian, began to partake of this 
change, while the north Midland dialects and Alemannian 
remained unaltered. Short root syllables Gliding m a singlo 
consonant began to he lengthened in almost all dialects, 
as geben, nemen, for geben, nemen , to give, to tako. Unac- 
cented e was dropped in the southern dialocls, especially in 
Bavarian, to the utmost extent possible. Such forms as 
pschcecfi, gtorst, heart, for beschcehe, happened (subj.), getorslc, 

I durst, gehesret, heard (part.), began to bo quite familiar. 
Even before a final l or nasal sound e was now and then 
dropped in Bavarian, as in gehn for geben, to give, gegnt for 
gegende country, which are exactly the forms still used in 
our time. Midland and Low German dialects continued 
to be much more conservative in all those respects. In the 
consonantal system wo havo to mention the loss of tlio z 
sound in all dialects, whore iL was a simple spirant (not fa); 
although the letter z was still often preserved in spelling, 
it was frequently confoundod with s in tlio rhymes, a thing 
which never occurred in the earlier centuries. Alemannian 
is chiefly distinguished by its constant chango of sm, sn, si , 
sw, sp, st into sc/m , sc/m, schl , schw, schp, schl, as in schnit , 
smith, schne, snow, scklaken, to slay, sc/iwimmen, to swim, 
geschprochen, spoken, geischtlic/i, ‘'ghostly,” spiritual. Late 
Bavarian favours such spellings as chranlech, pe/cch, for 
Irani, beds. Spelling in general was much neglected, 
although it was not quite so bad as often in tho 10th cen- 
tury, when there was a strong tendency towards crowding 
as many letters into a word as possible. 

While the 15 th century was thus marked by great diver- 
gencies of the spoken dialects, important steps towards 
gaining a greater uniformity of literary speech wore made 
in the same period by the invention of tho art of printing, 
and by the development of certain Ka nzleisprachen, or lite- 
rary idioms of the imperial and other chanceries. There is 
po need to explain how tho habit of reading hooks printed 
in dialects not familiar to tho reader must have obliged the 
learned public of tho time to acquire a certain amount of 
knowledge of dialects in general, and must havo made them 
better aware of the peculiarities of their own idioms than 


was either necessary or possible at the tune when manu- 
scripts written expressly in the local dialects of the readers 
were the only means of conveying literary information. 
Besides, writers as well as printers must soon have found 
it profitable to publish their works in a language leachly 
understood by readers in all paits of the country. The 
principal work, however, was done in Germany by the 
chanceries. Among these the imperial chancery naturally 
held the most prominent position; and, inasmuch as its 
public acts were addressed to readers of all dialects exist- 
ing throughout the empire, it obviously had also the greatest 
interest m calling into existence a general idiom. In the 
14th century no difference between the language of the 
imperial chancery and the local idioms of tlio paiticular 
emperors was yet visible. 1 The public Acts of Louis of 
Bavaria (1314-1347) were written m the Bavarian dialect. 
The succession of Charles IV (1347-1378) was accompanied 
by the introduction of the Bohemian dialect into the 
imperial charters. This dialect, as was natural from its 
local position, was neither purely Southern nor purely 
Midland. JSi, ou, eu for 7, u, iu were frequently adopted 
from the Southern dialects, but ch for h and p for b vvero 
generally rejected, unaccented vowels woio preserved to 
about the same extent as m Midland German. In tho reign 
of Wenceslaus of Bohemia (1378-1400) the same state of 
things was maintained, but in the charters of Rupert, tho 
elector palatine (1400-1410), we find the Midlaud dialect 
of the Palatinate. Sigismund (1410-1437) reintroduced the 
Bohemian dialect, which by this time had, with tho excep- 
tion of a very short period, prevailed for neuily a hundred 
years in the imperial chancery. It was therefore but nat- 
ural that Duke Frederick of Austria should exchange the 
Austrian dialect of his ducal chancery (which abounded with 
hch, hh, leg for h, and p for b) for the Bohemian chancery 
dialect of his predecessors, when ho succeeded to tho 
imperial throne (1470-1493). Ilia example was followed 
by Maximilian (1493-1519), but only so far us public 
Acts were concerned. In charters destined for local Austrian 
use as woli as iu his private correspondence he always 
kept his vernacular Austrian dialect, showing thus that no 
chango of tho spoken idioms had been caused as yet by tho 
introduction of tho now artificial language. In tho sumo 
manner and at the samo time tlio Midland dialect of tho 
electoral chancery of Saxony came to be better adapted for 
gonoral use by tho adoption of tho Southern ei, on, m for 
i, u, iu, and tlio abolition of several prominent Midland 
peculiarities. 

Modern High German . — In tho preceding paragraph wo 
havo tried to give a short sketch of the origin of literary 
Modem High German ; and it is this very idiom of tho 
imperial and Saxon chanceries that Luther made afterwards 
popular by his translation of tlio Bible and liis numerous 
other writings. Wo may quoto his own words in confir- 
mation : — 

“ Iehluibo kcinogcwiHHC'jHomlorUi'lio, eigne apnudm im doutschen, 
sondorn lmiuelm dor gonmimm iloutwlmu spruchc, tins mitdi bcido 
Obttr- urnl Nietlorlimdor vent adieu inbgou. Ich rede iineli der seeli- 
sisohen eantzloi, wolclmr naohfolgon idle fursten vnd kbnigo in 
Deutschland; Alio mchsslodlo, furstouhblh sohroibon nneli dor 
soeliHischcn vnd rusers lurstem enntzeloy. Damndi inis autili tlio 

f nneinsto deutseho sprat-lie. Kaiser Maximilian vnd eliurfurat 
ridcrich, hcrlzog von find men, liaben im rumistdieu media dm 
dentscheu sprat-lien also in cine gowitmo sprneli zuHarmnongozogon.” 51 

Luther’s language, again, was anon acknowledged by Gor- 
man grammarians, as Sebastian Franck (1531) and 
Johannes Clajus (1578), and was accordingly imitatod, as the 

1 The particulars which follow are chiefly taken from an able sketch 
by Dr E. Wulcker, Die EntsMiung der hirsdehsisehm Ennxlcisprache. 
See Zdtschiift des Vmins fir thilring indie thschichte, is. p. .'bit, 
s Tischredm, ch, 69, Dr Wulcker assigns these words to the year 

15«i 



LANGUAGE.] Q E R M A jN Y 521 


best pattern of High German. It is true that in the 16th 
century many writers, especially in Switzerland and Lower 
Germany, still clung with great pertinacity to their native 
dialects. But about 1600 Luther’s language was fully 
established as the only idiom of literary intercourse through- 
out Germany. 1 The changes the language has undergone 
since Luther’s time mostly concern the inflexional system. 
In the strong verbs tlie differences between the singular and 
plural and the indicative and subjunctive of the past have 
been levelled in the course of time, thus, ich fund, vnr fan- 
den, I, we found, subj. ich f ancle, or ich schuitt, wir 
schnitten, I, we cut, for ich /and, wir f unden, ich f unde, or 
ich sclmeit , wir schnitten. At present the verb werden, to 
become, is the only specimen loft of the old regular inflex- 
ion : — ich ward , wir wurden, ich ivurde; but even here a 
new irregular form, ich ivurde, has come into use and almost 
superseded the more archaic ich ivarcl, which is now chiefly 
confined to poetry. Many other vowel changes have talccn 
place besides, as in webe, wob, geiooben, weave, wove, 
woven, for Middle High Geunan ivibe, wap, geweben, so 
that the old system of “Ablaut,” or vowel change in the root 
syllables of the strong verbs has often become quite indis- 
tinct. A great number of verbs have passed from the strong 
inflexion to the weak, and vice versa. The declension of 
substaufcives has also been greatly altered. Umlaut is now 
regularly used as a plural sign with most monosyllabic and 
many dissyllabic mascuUne words, as ill baum, baume, or 
ncujel, nac/ el, for Middle High German bourn, bourne, and 
nag el, nagele; origiually it was confined to a much smaller 
number of words (i-stems, as gust, gdste, Middle High Gei- 
man gast, geste). Other masculine words have adopted the 
plural -er, together with Umlaut of the root syllables, from 
tho neuter declension, as maim, manner , geist, geister, besides 
frequent exchanges between tho strong and weak declen- 
sions, which cannot bo specified bore. Tho strong and tho 
weak declension of feminine words originally ending in e 
have boon molted together, ono form (ending m e or a 
consonant) being used for all singular, and ono (ondmg in 
en or n after a consonant) for all plural cases, as gale, 
gaben , zahl, sahlen, zunge, sungen, for Middle High German 
gale, gCibe, gen. and dab. gaben ; zal, zed, geu. and dat. sulir, 
zunge, gon, dat, aud acc. sungen, pi. sungen through- 
out. As to phonology, no cliango of vowel quality is 
noticeable in literary German. Modem High German 
still has tho Midland sounds i (often spolt ie), a, ii, for 
Southern ie, uo, ue, as well as tho Bavarian diphthongs ei, 
au, eu (iiu), for tho older sounds i, ii, in, the latter not 
being distinguished eithor in spoiling or in educated pro- 
nunciation from tho older diphthongs ei, ou, ou. We liavo 
thus zioei, dvei, baum, ham, f mule, hit user, leute for Middle 
High Gorman ziuei, ch% bourn, hus, vrbude, hiuser, liute. 
Change of vowel quantity is the most prominent phonetic 
feature of Modem High German when compared with tho 
earlier stages of tho language. All root-syllables ending 
formerly in a short vowel followed by a simple consonant 
have now become long, either by lengthening the vowel or 
by doubling tho consonant, thus tag, tdge, sal, bote, or gott, 
gottes, blatt, blatter, for Middle High German, tetg (or tile), 
tdge, sal, Lute, got, gates, blclt, bitter. The rules for dropping 
unaccented vowels have often been changod accordingly 
It must not bo forgotten, however, that all these rules are 
only applicable to the literary idiom ; the dialects, and even 
those of tho educated people, often differ very materially 
from tho rules laid down above. There is, indeed, no such 
thing as a gonorally recognized standard pronunciation of 
German, except perhaps on tho Btage, which no doubt has 
exorcised and still exercises a certain influence on the cur- 


1 For fuller particulars readers are referred to H, Riickert, Gescliichtc 

der nmhochdeuischeh Schrflsjorache, 8 vols., Leipsic, 1870, 


rent opinions as to how one ought to pronounce, hut has 
not been powerful enough to abolish all dialectal peculi- 
arities in the case of even the highest classes. Only a very 
few general rules can be given. Englishmen will do well 
to pronounce the vowels as m Italian : u and o are rounded 
or labialized i and e sounds, formed by pouting the lips 
while trying to pronounce i or e. Long vowels are always 
pronounced simple, never as diphthongs (which is fre- 
quently the case m English, especially with a and o). Un- 
accented e is invariably dropped m the terminations el, 
en, the real pronunciation of such words as Jiandel, bitten , 
lippen, haben, nehnen being handl, bittn, lijipn or lippin, 
hdbn or habm, nem (with a lengthened m)d Among the 
peculiarities of the consonantal system we may mention the 
sound of ch (in two distinct varieties as in ach and ich), the 
z , which is a combination of t and s, and tlie r, which ought 
to be trilled with the tip of the tongue, but is often 
pronounced as a uvular or guttural sound. S initial is 
generally sounded like the English 2 , in stage pronunciation, 
but not usually elsewhere ; st and sp initial are never pro- 
nounced on tho stage like English st or sp, but are always 
sht, slip , as in stein, spiel, pronounced (to uso English 
spelling) as 6 Mine, shpeel , The English 10 ought to bo 
avoided. The Geunan w sound is more like English v, 
but somewhat softer, in Midland pronunciation a sound 
intermediate between English w and v takes its place. 
German v is simply/. 3 

The varieties of the German dialects of the present aro 
too numerous to be described here. It may suffice to state 
that tho old divisions of Low German, Midland, and Upper 
German dialects are still applicable. Among the first, tho 
Western or Westphalian dialects are distinctly marked by 
tho pronunciation of g initial as a gh, or voiced ch (sometimes 
even voiceless), and tho use of numerous diphthongs, both 
long and short, instead of simple vowels. The principal sub- 
divisions of Midland German are the Lower Rhenish or 
Middle Frankish dialect (including the German dialecLs of 
Trausyl vania), South-Western and Eastern or High Frankish, 
Hessian, Tliuringian, Saxon, and Silesian. Alemannian is 
divided into tho throe mam groupsof Swabian, Alsatian, and 
Swiss, while Bavarian is constituted by several subdialocts 
spoken in Bavaria and Austria. Tho study of these dia- 
lects lias been carried on in Germany for a considerable 
time, 4 but not always very successfully, especially so far as 
phonology is concerned; for many observers, while well- 
trained m all the disciplines of the older school of philology, 
have been totally ignorant of tho simplest laws of phonetics. 
It is only within the last few years that tlie value of phonetic 
studies (although they began in Gorman researches) has 
been duly recognized iu the country of their origin, and 
dialectology has nob hitherto gained much by tho more 
theoretical study of general phonetics. Somo excellent 
beginnings indeed have been made, among which Ur Win- 
telor’s book on his native Swiss dialect holds by far tho 
foremost rank, 2 but it is probable that a long time must yet 
elapse before Germany can possess so well trained and inde- 
pendent a school of phonobists as that which already exists 
in England headed by Mr A. Melville Boll and Mr Alex- 
ander J. Ellis. Not till thou, however, can a real history 
of the German language be written. (e. si.) 


2 Foreigners are easily detected by their generally inserting a real 
vowel-sound heforo llio l, n. 

3 For more accurate descriptions of tlie German sounds see E. 
Sievers, Grundsdqe dvr Lautphysiologie, Leipsic, 1876. 

4 A very full list of Looks referring to German dialeotology lias 
been given by C. II. Hermann, Bibliotheca, Qemanica, Halle, 1878, 
p. 67 sqq. 

8 J Winteler, Die Ker&izer Mundart des Kantons Glams, Leipsic, 
1876. This is indeed the only work that can be justly compared with 
Pr J. At IT. Murray’s Dialect of the Southern, Counties of Scotland j 
published in 1873. . 
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PART IV.-LITERATURE. 


Ancient There is a deep vein of poetry in the Teutonic nature, 
poetry, and it appears to have revealed itself in the earliest 
ages. According to Tacitus, the Germans of his time had 
ancient songs relating to the god Tnisco, his son Mannus, 
and the three forefathers of the Teutonic race. They had 
also poems in honour of Armimus, the original subject of 
which was probably the god Irrnin, whose pillar Charles the 
Great overthrew long afterwards in his first campaign 
against the Saxons. A song called “ barditus,” celebrating 
the greatness of the war-god whom Tacitus calls Hercules, 
was sung or chanted by the freemen as they advanced to 
battle. The name “ barditus ” led some ingenious writers 
of the 18 tli century to speculate respecting an order of 
bards among the ancient Germans ; but them is no evidence 
that any such order existed. “ Barditus ” meant m the first 
instance a shield, and was transferred to the song because, 
while the singing went on, the shield was held to the mouth 
to make the souud more terriblo. It is the opinion of many 
critics that the stories of c< Reynard the Fox” and “Isengmn 
the Wolf ” may bo traced back to these remote times. If so, 
the probability is that they were brought by the Teutons 
from Asia, and were originally common to the Aryan family. 
There is every reason to believe that some elements of tho 
Nihehngenhed belong to the prehistoric age. The legend 
of Siegfried has all the marks of extreme antiquity, audit 
seems to have had at first a purely mythological character. 
Of the rhythm in which these primitive conceptions were 
embodied wo have no certain knowledge ; but as tho most 
ancient poems which have been preserved aro in alliterative 
verso, it is reasonable to assume that this had grown up long 
before writing cams into use. 

Oppoai- I. The Marly Middle Age ,— When tho Gorman tribes bu- 
tton of gan to accept Christianity the clergy everywhere opposed tho 
^ native poetry, and strove toroplace its rude conceptions by 
c ergy ' the milder images of tho gospol. Among the Goths of tho 
4th century Bishop Ulfilas took tho most effectual moans 
of achieving his purpose by preparing a clear, faithful, and 
simples rendering of tho Scriptures, — a translation which has 
been of inestimable value in the scientific study of tho 
Teutonic languages. No clergyman of lifco genius aroso in 
Germany itself ; but there, too, pagan compositions wore 
steadily discouraged. Charles tho Great was tho first to 
check this hostile movemont. Ho showed his love of his 
native speech, not only by beginning to put together a 
German grammar, but by issuing orders for a collection 
of old Gorman poetry. Louis tho Pious had littlo sym- 
pathy with the _ taste of Ms father, hut ho could not 
effaco the i mpression produced by the groat emperor. M any 
of the clergy ceased to dislike that which so mighty a friend 
of the church, had approved, and in some monasteries there 
were ardent collectors of ancient epic fragments and ballads. 
Pagan These treasures of Old High and Low Gorman literature 
litera- are nearly all lost, but from the small portions which kavo 
m coma down to us, and from hints in Latin chronicles, wo can 
at least make out tho themes with which many of them doalh 
Ermanrick, or Ermanaricus, the famous Gothic king of tho 
4th century, was the subject of a largo number of poetical 
legends. Siegfried continued to be a great epic hero, and 
from about the 7th century ho appears to have been no 
longer treated as superhuman. The legend of the over- 
throw of the Burgundian king, Gundicarius or Gimther, by 
Attila assumed many forms, and was at a later time 
connected with the story of Siegfried, Around the 
name of Thoodoric the East Goth, as Dieterich, several 
legends soon grouped themselves ; and from about the 
8th century he was associated with Attila/ with Whom 


in history he had nothing to do. Unfortunately, the frag- 
ments which have been preserved — all of which are 
alliterative— do not treat of these supreme heroes ; their 
subjects are of subordinate importance and interest. The 
Mildehrandshed, which was written from traditional nar- 
ratives early in the 9th century, and is in a mixed dialect, 
introduces us to a follower of Dieteizch. Hildebrand, re- 
turning from the wars carried on by his lord, is compelled to 
fight his own son ; bnt we are left in uncertainty whether 
father or son is conqueror. The LudwigsUed is a ballad of 
the latter part of the 9th century, written in honour of a 
victory gained over the Northmen by Louis III., the "West- 
FrankLsh king. The author was probably a monk who had 
been a favourite at the court of Charles the Bald. There is 
also an Old High German ballad celebrating tho reconcilia- 
tion of Otto I. with his brothor Henry ; and similar ballads aro 
known to have kept up tho fame of Duke Ernest of Swabia, 
who rebelled against Conrad II., and of many other popular 
heroes. Walter of Aquitama, who flies with his bride from 
the court of Attila, and at Worms fights King Gunther and 
his warriors, is tho hero of a Latin poem of the 10th cen- 
tury, written by a monk of St Gall, whose materials wore 
evidently takou from a more vigorous Gorman original. 

Tho Mendmrgev Gedichte, two songs of enchantment, 
were written m tho 10th century, bnt must have come 
down from a much more remoto period. They aro chiefly 
interesting for tho light they tluow upon the religious 
beliefs and customs of ancient Germany. 

Tho old ballads, which were intended to bo sung as well Min- 
as recited, wero handed down from generation to generation, Btrels ' 
and necessarily underwent many changes. They wore pre- 
served from an early poriod in tho memory of tho people 
by professional minstrels, who wore hold in considerable 
honour in tho time of Charles the Great, but wore after- 
wards ralhor tolerated than encouraged by tho higher 
classes. Many of them wero blind men, anil in their soli, 
tary wanderings tho undent stories must often have assumed 
in their minds now shapes. They usually accompanied 
their singing with tho zither or tho harp. 

Of tho works with which the church sought to counter- Religious 
act pagan inlluottcos very few remain. Tho most import- r°©try. 
ant is Miami, a Low German poem in all iterative verso 
said to havo boon written by a flaxen at the roquost of 
Louis tho Pious. It is a narrative of the life of Christ, 
aud follows doscly tho Four Gospels, whoso separate 
accounts it attempts to harmonize, The author has con- 
siderable force and freedom of expression, and seems to 
have been so absorbed in tho grandeur of his theme as 
to have deliberately rejected rhetorical ornament. Tho 
so-called ICmt of Otfrid, a High German poet, who 
dedicated his work to Louis the German, has tho same 
subject, hut is not nearly so olFective. It is the first 
rhymed German poem, and tho necessities of rhyme often 
cornpol Otfrid to fill out his lino with words and phrases 
which obscure his moaning. His lyrical passages are too 
didactic to rank as genuine poetry. Tho fragment of 
AluspilH , a Bavarian poem of tho 9th century on the Last 
Judgment, indicates power of a much higher order, Its 
form is alliterative; and reminiscences of paganism are 
strangely mingled with its Christian ideas. 

During tho reigns of Charles the Groat and Louis tho Monastb 
Pious secular learning was zealously cultivated in tho karnbg. 
monasteries of Germany as well as in those of other por- 
tions of the Frankish empire. The school established by 
Hrabanus Maurus in the famous abbey of Fulda vied 
with that of Tours, where Hrabanus had been a pupil 
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of Alcuin, in tlie excellence of its teaching. In the 
wars with the Northmen, with the Magyars, and with the 
Slavs under the later Carolmgian kings, many of the 
ecclesiastical institutions were destroyed • but they sprang 
up again under the protection of Henry I. Fiom the tune 
of his son Otto I the Germans stood in direct relation with 
Italy, the marriage of Otto II with the princess Tlieo- 
pkano brought them into connexion with tho learning and 
refinement of the Byzantine court ; and Gerbert, the friend 
of Otto III., afterwards Pope Silvester II., introduced them 
to some of the achievements of Arabian science. These 
influences quickened the energies of enlightened church- 
men, and originated an intellectual movement which to 
some extent continued during the vigorous reigns of tho 
first two Franconian sovereigns, Conrad II. and Henry III. 
The chief subject of study was the scholastic philosophy, 
to which, however, in its earlier stages, Germany made no 
supremely important contribution. The Neo-Platonic ten- 
dencies of Scotus Erigona wero opposed by Hrahonus 
Maurus, who remained loyal to Aristotle and Bootius , 
and his example was generally followed, not only by his 
successors in Fulda, but by the members of all other German 
schools. The school of St Gall was exceptionally active, 
and ono of tho monks, Notker Laboo, who died in 1022, 
wrote some original philosophical books, and translated 
into German, tho Be Uonsolalione of Boetius aucl two of 
Aristotle’s works. In pure literature very little was done ; 
but there are several well-written Latin histones belonging 
to the 11th century. Tho host thought of tho ago was 
manifested m its Romanesque architecture, and in tho then 
subordinate arts of painting, sculpture, and music. 

Hohen- II. The Aye of Chivalry.— Tho reign of Henry IV., dur- 
staufen jug which tho struggle between tho empire and tho papacy 
p°n°cl began, had a disastrous effect on tho national culture] and 
tho evil was not romodiod under tho disturbed rulo of his 
two immediate successors. But under tho Hohenalaufen 
dynasty, during tho period oi Middle High Gorman, tho 
country passed through ouo of tho greatest epochs of its 
literature. The more loarnod of tho clergy interested them- 
selves deeply in tho development of scholasticism through 
tho nominalists and tho realists ; and in tho 1,3th contury 
Albertus Magnus, a nativo of Swabia, produced the first 
systematic exposition of Aristotle, in the full light of 
Arabian research. It was, howevor, in pootry that Ger- 
many achieved the highest distinction] and her most 
important poots wero members of tho knightly class, which 
at this time rose to its utmost powor and fame. There 
wero many reasons why the members of this class became 
sensitive to tho higher influences of tlio imagination. In 
the first place, they had the elevating consciousness of a 
life shared with a vast community which sot before itsolf 
tho loftiest aims, Historians sometimes take a malicious 
pleasure in contrasting the moan performance of many 
knights with their high vows] but these vows at any rate 
introduced into tho life of rough nobles an ideal dement, 
and incliuod thorn to take interest in the gentler and nobler 
aspects of existence. In tbo Italian wars of Frederick Bar- 
baroasa tho German knights saw more than they had ever 
before done of Southern civilization, and their minds wero 
continually stimulated by tho varying fortunes of their 
adventurous omporor. Of still greater importance was the 
influence of the crusades, in which the Gormans first took 
an activo part under Frederick’s predecessor, Conrad III. 
The crusaders had a remoto and unselfish aim, connected 
with all that was most sacred and most tender in their 
religious ideas ; and this alone would have created a senti- 
ment favourable to poetic aspiration. But, besides this, 
the far-off Eastern lands, with their strange peoples and 
mystical associations, awoke dreams which could not have 
other than harmonious utterance, and on the return of the 


warriors they stirred the fancy of their friends with reports 
of a new and greater world. While the crusades lasted, tho 
knights vfere forced into intimate acquaintance with the 
clergy, whose refined culture inevitably to some extent 
softened their rudeness; they also formed friendships 
with representatives of French chivalry. In France the 
works of the troubadours and the trouvercs formed one of 
tho most prominent elements of the national life, and the 
French nobles did not forget in Palestine the songs and 
lomancos of their home. The better minds in the German 
armies caught the inspiration, and longed to distinguish 
themselves by like achievements. And their desire was 
deepened when, by the acquisition of the Freo County of 
Burgundy, Frederick Barbarossa opened a new pathway by 
which intellectual influences might pass from the western 
to the eastern bank of the Rhine. 

The poetic impulse which thus entered Germany affected 
a wide circle ; the highest princes as well as the humblest 
knights felt its power. Even the emperor Henry VI. him- 
self is said to have been moved by the prevailing feeling, 
and to have composed versos. At the imperial and princely 
courts poets wore encouraged to give expression to their 
genius ; and the ladies whoso beauty and virtues they de- 
lighted to praise stimulated their endeavours by marked 
appreciation. Thus the national imagination found in the 
whole temper of tho age an atmosphere well adapted to 
tho blooming of its first spring-time, 

The most characteristic outcome of this active era is the Poetical 
series of poetical romances producod in tho 12 th and 13tli vonmnee 
centuries. The German poets might have found magni- 
ficent material in their old, native legends ; but for the 
most part they preferred subjects which had already been 
artistically wrought by the trouv&res, whoso methods 
and stylo they also closely imitated. Among the themes 
they selected may bo mentioned tho legends of Alexander 
the Great, of Charles the Great and his paladins, of 
Arthur and tho knights of the Round Table, with the 
allied legend of the Holy Grail. Tho fortunes of Tris- 
tram and Isoult also exorcised a powerful charm over 
many minds. Thcso and all other chosen subjects were 
treated wholly in the spirit of chivalry. The poets of the 
Middle Ago had no idea of being truo to tho characteristics 
of a particular epoch; their own time was the only one they 
attempted to understand. Ancient heroos became in their 
hands mediaeval knights ; men who had died long before 
tho rise of Christianity wore transformed into devoted ser- 
vants of tho Church. And in every romance the supremo 
aim was to present an idealized picture of the virtues of 
knighthood. 

One of those who prepared the way for the chief romance- Romano 
writers was Conrad, a priest in the service of Henry the writers. 
Proud, who, before 1139, composed tho BolandsHed, setting 
forth, in imitation of the French Chanson da Boland, tho 
overthrow of Roland, the favourito paladin of Charles tho 
Great, in the pass of Ronccsvallos, Ho was followed by 
another priest, Lamprecht, who, also working upon a 
French original, relates in th sAlexanderlied the deeds of the 
Macedonian hero. Greater than either of these was Ileinrich 
von Veldeke, the first of tho poets who may claim to rank as 
Gorman trouvorcs. Ilis great work was tho Bneit, written 
beween 1175 and 1190. It is not only in armour and in 
dress that Virgil’s characters are here changed ; in thought 
and feeling they are recreated. Tho language of the poem 
is so carefully chosen, and the incidents are narrated with 
so much spirit, that it is still possible to understand 
tlie immense popularity it once enjoyed. Hartmann von Hart- 
Aue, in J)er Arms Heinrich and other poems, selected n,am i 
themes that are extremely repulsive to modem feeling] but von 
he was endowed with genuinely plastic force, and interests 
us by touching certain mystical aspects- of mediaeval sent!- 
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merit The master in whom these aspects were most fully 
Wolfram represented was Wolfram von Eschenbach, a member of a 
vmi noble family of Franconia, who was born during the reign 
bach 611 " Frederick Barbarossa and died during that of his grand- 
son, Frederick II. He was one of a group of poets who 
established themselves at the Wartburg, the court of the 
brilliant landgrave Hermann of Thuringia ; and his chief 
poem, Pardval, was composed there towards the end of the 
12th century, Germany did not produce during the 
Middle Ages a more truly poetic mind, and it is curious to 
obseive how exactly lie anticipated some of the qualities for 
which she long afterwards became famous. He has all the 
dreaminess, the sentiment, the passion for the ideal, which 
are, or rather at one time were, her most attractive charac- 
teristics. The hero, trained by his mother amid circum- 
stances of idyllic simplicity, suddenly passes into a world 
of movement and adventure, and he is biought by accident 
to the gorgeous palace of the Holy Grail, of whose kingdom 
he ultimately becomes lord. The object of the poem is 
evidently to depict the strivings of a restless but noble 
spirit, dissatisfied with passing pleasure, having always be- 
fore it a high and spotless aim. It is difficult for modern 
readers to detect the spiritual significance of many of the 
scenes; the poet seems to escape from us into a far-off 
region, whence his words reach us rather as dim echoes than 
as clear, ringing sounds. And some of the descriptions me 
in themselves tedious and superfluous, while advance from 
one stage of the tale to another appaiently proceeds accord- 
ing to the arbitrary whim of the moment. Nevertheless, 
the character of Paizival is a true conception of genius, and 
enables us to understand, better than any other imaginative 
creation of mediaeval Germany, that discontent with life 
as it is, that sense of being haunted by visions of 
spiritual loveliness, which, throughout the Middle Ages, 
existed side by side with unrestrained delight in the out- 
ward world. 

Gottfried A complete, almost a dramatic, contrast to Wolfram von 
of Stras- Eschenbach is found m Gottfried of Strasburg, the greatest 
urg of his literary contemporaries Those two men arc repre- 
sentatives of a distinction which incessantly recurs,— -thaL 
between the poet who fashions spirits of a finer mould than 
those we actually know, and the poet who contents himself 
with penetrating into the innermost recesses of existing 
character. Gottfried’s theme is Tristram and Iseult ; and 
the charming tale, which unfortunately ho did not live to 
carry to the end, was perhaps never more beautifully told. 
There are no mystic lougings m the men and women lio 
presents to us : they love the oarth and the sky, with their 
gorgeous colours, graceful forms, and happy sounds; they 
care not to inquire what may lio behind those, or whether 
in the scheme of things there is a place for moral law 
Few poets have set forth so powerfully the fascination of 
youthful passion. In his glowing pictures wo find no 
shadowy figures like those of Wolfram, with step so light 
that they appear to he the figures of a droam; his images 
are clear, sharply cut, like thoso of the world from which 
they are taken. And although psychological analysis was 
unknown to him, the actions of lus characters display keen 
insight into the secrets of human hearts when entangled in 
the most confused meshes, 

Mediaeval romance bore its richest fruit in the works of 
these two great poets ; and most of their successors imitated 
one or other of them. Those who followed in Gottfried’s 
stops came nearest to a happy result, for Wolfram was one 
of those lonely and daring spirits in whose remote path it is 
given to few to tread without stumbling. The beat known 
of Gottfried’s imitators was Conrad von Wurzburg, who 
wrote on the Trojan war and many other subjects, and is 
considered one of the most artistic of mediaeval writers. 
Towards the end of the 13 th century the movement showed 


signs of exhaustion, and romances began to make way for 
rough popular tales and rhymed chronicles. 

Fortunately the poets of the age of chivalry did not all 
occupy themselves with the subjects of French romances, 

A few, whose names we do not know, turned towards the 
rich material in the metrical legends of their native land 
Of these poets the most important was he who collected 
and put into shape the ancient ballads which make up the 
Nibelungenhcd. How far he modified them we cannot Nibglun?- 
tell. In the form m which we possess them, they probably enltecl, 
owe something of their force to his genius , but he needed 
rather to arrange and to curtail than to invent, and, although 
a genuine poet, he was not at all times competent for his 
task. The work includes the legends of Siegfried, of 
Gundicarius, or Gunther, king of Burgundy, of Dietench, 
and of Attila ; and the motives which bind them into a 
whole are the love and revenge of Kriomhild, the sister 
of Gunther and Siegfried’s wife. She excites the envy 
of Brunhild, the Burgundian queen, whose friend, Hagen, 
one of Gunther’s followers, discovers the vulnerable point in 
Siegfried’s enchanted body, treacherously slays him, and 
buries in the Rhine the treasure he has long before con- 
quered from the race of the Nibelungen. There is then a 
pause of thirteen years, after which Kriomhild, the better 
to effect her fatal purpose, marries Attila, king of the Huns. 

Thirteen years having again passed, her thirst for vengeance 
is satiated by the slaying of the whole Burgundian court. 

The Germans justly regard this groat epic as one of tire 
most precious gems of their literature. It has little of tho 
grace of courtly poetry ; its characters are without subtlety 
or refinement; we are throughout in tho pies cue e of vast 
elemental forces. But these forces are rendered with extra- 
ordinary vividness of imagination, and with a profound 
feeling for what is sublime and awful in human destiny. 

The narrative bogins with epic calmness, but swells into a 
torrent, and dashes vehemently forward, when tho injured 
queen makes a fearful return for her wrongs, and is herself 
swept away by tho tragic powers she has called to her 
sorvice. In the management of tho story tlioro are occa- 
sional tiaccs of medievalism; but its spirit is that of a more 
primitive lime, when tho German tribes wore breaking into 
tho Reman empire, when passions were untamed by 
Christian inlluonoo, and when tho necessities of a wander- 
ing and aggressivo life knit closely tho bonds that muted 
the chief to Ins followers. Deliberate villauy hardly ap- 
pears in tho poem , tho most savage actions spring either 
from tho unrestricted play of natural fooling, or from un- 
questioning fidelity to an acknowledged superior. Hero 
and thoro wo come upon touches which indicate that the 
poet who preserved tho ancient legend* was not incapable 
of appreciating liner effects than thoso at which ho gene- 
rally aims. Tho sketch of tho hospitable aud chivalrous 
Rudiger, who rocoives tho Burgundiaus on thoir way to 
tho court of Attila, and afterwards dies while unwillingly 
fighting them in obedience to his queen’s command, is not 
surpassed in tho most artistic of tho mediaeval romances. 

Gudrun is another epic in which a poet of this period Gudim 
gave form to several old legends. They had for centuries 
been current along tho coasts of Friesland and Scandinavia, 
and tho society they represent is essentially the same as 
that of tho Ifibelungenlied ,— a society in which the men 
are rude, warlike, and loyal, tho women independent and 
faithful. Although futl of sorious episodes, Gudrun is as 
happy in its onding as the greater poem is tragic ; and 
wo feel throughout that tho beautiful Princess Gudrun 
of Reoland, whom tho Northmen have carried from 
her home, and on whom tho cruel Queen Oorlind heaps 
indignities, will at last be restored to King Herwig, her 
brave and passionate lover. Tho characters stand out 
clearly in their rough vigour ; and several happy strokes 
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call up a vision of the bleak coasts and changeful northern 
sea which are the scenes of their adventures. 

In the 15 th century a German writer bi ought together 
Helflen- in a single volume which he called the lleldeiibuch — the 
Mich. “Book of Heroes” — a number of old legendary tales that 
must have been frequently on the lips of the people and of 
the wandering minstrels, while the knightly poets were 
singing of Tristram or of Aitliur. This woik, which was 
partly wiitten by ICaspar von der Rhein, will not compare 
in imaginative force with its more famous rivals. The 
most powerful of the stories is probably the “Grosser 
Rosengarten,” in which a monk, Ilsan, displays a very 
unclerical, but truly Teutonic, passion for war. 

Mmne- The age of chivalry was remarkable not only for its 
sauger. romances and epics but for its lyncs. All the leading 
writers of the time exorcised themselves iu lyrical poetry, 
and it was laboriously cultivated by multitudes who did 
not feel equal to the task of a prolonged efl’oit. Among 
those who gained more or less distinction may he named 
Heinrich von Morungen, Eeinmar der Alte, and Gottfried 
von TSfeifen. The poets of this class were known as 
Minnesiinger, becauso their favourite theme was Mmne or 
love. They began by imitating the troubadours, whoso 
metres they often reproduced when nob penetrated by 
the emotion which originally found in these forms a 
genuine expression. At a later stage it was considered a 
point of honour for each poet to invent a stanza of his 
own, whether or not thoso already existing were appro- 
priate to his feeling. Thus many of the mmne songs pro- 
duce an impression of unreality aucl coldness, seeming at 
best to be but clever pieces of handiwork. But when the 
utmost deduction has been made, it is surprising liow much 
of what was achieved by those ardent writers still appeals 
to us. The best among them strike notes which lospond 
in every age to a master’s touch ; and they do it with a 
fine souse of beauty, a trained instinct for the appropriate- 
ness of words, and an evident delight both in simple mid in 
subtle melody. 

Perhaps no group of writers has ever had a deeper under- 
tone of sadness than is to be detected in the greatest of 
the lninnosangor. They had a vivid consciousness of the 
ovauescouco of human pleasure, an abiding fueling that cor- 
ruption lurks behind the gayest forms and brightest colours. 
But they caught with proportional eagerness the passing rap- 
ture, lotting no drop escape from the cup that would soon fall 
from their grasp. This intensity of feeling is reproduced 
in their lays, yet it was purified and generalized as it 
passed from the fleeting reality to the permanont realm of 
art. Their treatment of love, although sometimes, accord- 
ing to modem ideas, extravagant and fantastic, often dis- 
plays genuine elevation of sentiment. They sing also in 
impassioned strains the loyalty of the vassal to his lord, 
the devotion of the Christian to his clmrch. If they do 
not exhibit the soaring spiritual ambition of Wolfram’s 
Farmed , they have a kind of pathetic memory of a lost 
paradise, a vague longing, by some distant difficult service, 
in battle with the infidel, to attain to a world in which the 
discords of the present life maybe forgotten or harmonized. 
And behind all their imagos is the background of nature, 
whoso loveliness they do not the less appreciate because 
they refrain from elaborately describing it. To the 
dwellers in dreary towers winter had often a cheerless and 
melancholy aspect ; but this made all the more enchanting 
the new life of spring. It is in h ailing the returning warmth 
and colour of the young season that the minnesanger attain 
their happiest triumphs. 

Walther Of all the minnesanger the first place belongs without 
von tier question to Walther von der Yogelweide, probably of Tyrol, 
Welle w ^ om Gottfried of Strasburg praises as heartily as ho slyly 
depreciates Wolfram von Eschenbach. Walther lived somo 


time at the Wartburg, and was the friend of King Philip 
and Frederick II; he died on a little estate which the 
latter gave him m fief. Other Minnesanger lavished praise 
on generous princes ; Walther was of a more manly charac- 
ter, and seems always to have maintained an independent 
bearing. Besides the usual themes of the lyrical poetry of 
his tune, he wrote with enthusiasm of Ins native land ; he 
also frequently alludes to the strife between the spiritual 
and secular powers, and sternly rebukes the ambition of 
the papacy. Beyond all his rivals he gives us the impres- 
sion of writing with ease and delight. The structure of 
his stanzas does not hamper the movement of his feeling ; 
it appears to provide the conditions of perfect freedom. 

Such a lyric as his JJnter der Linden an der Heide, 
with its musical lefrain Taiulamdei, although a master- 
piece of art, is exquisite in its childlike simplicity; it has 
the unaffected grace of a flower, the spontaneity of a bird’s 
song. 

As the expression of all that was fantastic and ridiculous Hindi 
in the age of chivahy, must be mentioned the Fraucndienst V0J1 
of Ulrich von Lichtenstein, a work which was written about 
the middle of the 13th century, and had a certain popu- 8 m 
lanty m its time. It is an autobiography, with a number 
of lyrics interwoven to give variety and animation to the 
narrative. The solemn gravity with which the author 
relates the amaziug tasks imposed upon him by his mistress 
shows how easily the worship of womanhood degenerated 
into almost incredible childishness. Ulrich is sometimes 
compared to Don Quixote, but this is to do extreme in- 
justice to Cervantes’s hero. Amid all his illusions the 
fictitious knight maintains a certain pathetic dignity ; the 
knight of reality passes from absurdity to absurdity with- 
out a touch of idealism to redeem his folly. And his lyrics 
are the tasteless manufacture of a thoroughly prosaic spirit. 

Several of the minnesanger, Walther von der Yogelweide Didactic 
especially, display at times a strongly didactic tendency, pool* 
From tbs beginning of the period this tendency was 
developed by writers who took little interest in poetry for 
its own sake, and it became more and more prominent as 
tho purely lyrical impulse passed away, The didactic poet, 
however significant his labours may be to his contempor- 
aries, has necessarily tho stamp of commonplace for 
posterity; and the gnomic writers of the 13th century 
form no exception to this rule. But several of them have 
at least tho interest that attaches to sincerity and earnest- 
ness. There is genuine enthusiasm for pure morality in 
the Welsrh Gast of Thomasin Zerklar; and the Bcsckevchn- 
heit of Freidank expresses so high a conception of duty, 
and expresses it so well, that tho work was ascribed to 
Walther himself, Reinmar von Zwetor and Heinrich 
Frauenlob came a little later, and they were followed 
by Hugo von Trimberg, whose Renner sets forth un- 
impeachable lessons in homely and satirical verses. A 
higher tone ia perceptible in Der Win&bech , a collection 
of sayings in which we find an echo of tho reverence for 
noble women that marked tho epoch at its dawn. Among 
didactic writings must be classed the well known Der 
Krieg anf der Wartburg (“ Tho Contest at tho Wartburg”). 

It includes the verses supposed to have been sung at a 
tournament of poets attended by Heinrich von Ofterdingen, 

Walther von dor Yogelweide, and Wolfram von Eschenbach. 

As Latin continued to bo the speech of scholars, and the Begmniuj 
passion for metrical expression pervaded the higher classes, of P rase - 
there was not much scope for the growth of prose. Never- 
theless, it is in this age that we find the first serious 
attempts to secure for German prose a place in the national 
literature. The Sachsempiegel and the Schmhenspiegel, 
two groat collections of local laws, although of a scientific 
character, and mainly interesting because of their social 
importance, had considerable influence in encouraging the 
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respect of the Germans for tlieir own language. The 
preachers, however, weie the principal founders of prose 
style. Preaching became about the middle of the 13th 
century an agency of great power m the life of Germany. 
A number of the cleigy, dissatisfied with the technicalities 
of scholasticism, and with the mere forms under which 
spiritual aspiration was often crushed, strove to attain to 
a fresh vision of lehgious truth, and to kindle their own 
enthusiasm in the minds of others. Of this generous band 
the most popular was Brother Berthold, a Franciscan monk, 
a man of a noble and commanding temper, and an orator 
of the highest rank. Love for the poor was his dominant 
motive, and he sometimes expressed it in language a 
modern socialist might envy Having something of the 
imaginative glow of the minnesanger, he gave such colour 
to his abstract teaching as made it at once intelligible 
and attractive. Of a less poetical nature than Berthold, 
Master Eckhart, the next early master of religious prose, 
was more deeply philosophical. Although familiar with 
the scholastic systems, he broke away from their method, 
and became the founder of the mystical school which 
was one of the most potent factors m preparing the way 
for the Reformation. Eckhart’s reasonings are sometimes 
hard to follow, but lie is not a confused thinker, his 
obscurity arises rather from tlio nature of his themes 
than from his mode of handling them. He occasionally 
touches profound de]jtlis m the spiritual nature of man, 
and it is refreshing to pass from, the formal hairsplitting 
of the scholastic philosophers to the large conceptions 
of a mind winch obeys its own laws and is evidently in 
direct contact with the problems it seeks to solve. 

Decline III. The Later Middle Age . — After the fall of the 
3f Hohenstaufen dynasty the age of chivalry m Germany 
chivalry, camo to an end. The breaking up of the old 

duchies set free a large number of petty nobles from their 
allegiance to mediate lords ; and as there was no longer a 
strong central authority, either to hold them in chock or to 
provide them with such outlets for their energy as they had 
found in the crusades and in the imperial expeditions into 
Italy, nearly the wholo class sank from the high level to 
which it had temporarily risen. Many knights bocamo 
mere robbers, and thought themselves honourably employed 
m taking part m the innumerable little wars which 
shattered the prosperity of tlio nation. Men of this kind 
were not very likely to iuhorit the free and poetic spirit 
of Walther von der Vogclwoido. In the conrso of the 
14tli and 15th centuries attempts wore still made by 
Wolkenstein, Muskatbliifc, and other writers to imitate his 
style; but in tlieir hands the lyre of the minnesangor gave 
forth only feeble or discordant notes. For a long time 
the princes were no more inclined to literature than 
the nobles; they waro loo much occupied with mutual 
jealousies, and with incessant attempts to shako themselves 
free of the crown, to givo hoed to anything so removed 
from practical interests as poetry, 
jitera* It so happened that during this period tlio cities rose to 
ura in a position of higher importance than they had over before 
ie ci i63. 0ccil pi 6( j i There was a while when it oven seemed possible 
that by tlieir leagues, and by alliance with those omporors 
who had insight enough to recognize their strength, they 
might become the preponderating element in the stale. 
Driven from the castles of the princes and the towers of the 
nobles, literature took refuge in these young and growing 
centres of a vigorous life. Hot one or two here and there, but 
multitudes of honest citizens, beoame possessed by the desire 
to distinguish themsolves in the arts in which they had been 
so much surpassed by the nobles of a previous generation. 
Unfortunately, they had no literary training; they were not 
familiar with any groat models; few of them had leisure 
i for the cultivation of style; and the character of their 


daily employments was not such as to kindle thoughts Master- 
that demand poetic utterance. At that time every trade sangei, 
had its guild, aud they now formed guilds of poetry, tlio 
task of whose members was m intervals of leisure to pro- 
duce songs according to a body of strict rules, as in 
hours of business they produced shoes or loaves. The 
mlos were called the “Tabulatui,” and the rank of each 
member was determined by liis skill in applying them. 

The lowest stage was that of a man who had simply been 
received into the guild , the highest, that of a master, who 
had invented a new melody Between these were the 
scholar, the friend of the school, the singer, and the poet. 
Literature produced under such conditions could not 
have much vitality. It amused the versifiers, aud de- 
veloped a certain keenness m tlie detection of outward 
faults, but the spirit of poetry was wanting, and there 
is hardly a “meistersangcr” whose name is worthy of being 
remembered. 

Much more important than these tedious manufacturers Begimm 
of verse were the unknown authors of the earliest attempts of tlio 
at dramatic composition. In the lOtli century ITroswithn, fIrama - 
the abbess of Gandersheim, wrote Latin imitations of 
Terence; but they were without influence on the pi ogress 
of culture. The real beginnings of the modern drama were 
the crude representations of scriptural subjects with which 
the clergy strove to replaco certain pagan festivals, These 
representations gradually passed into the “Mysteries” or 
“Miracle Plays,” in which there was a rough endeavour to Miracle 
dramatize the oveuts celebrated at Eastor aud other sacred plays, 
seasons. They were acted at first in churches, hut after- 
wards in open courts and market places ; and for many 
hours, sometimes day after clay, they were listened to by 
onoimous audioucos The fragment of a Swiss “ Mystery” 
of the 13th coutury has survived ; hut the earliest that has 
come down to us m a complete form is a play of the first 
half of the Mth century, treating of the parable of the ten 
virgins. Like those of France and England, these medi- 
aeval Gorman dramas display little imagination ; and they 
are often astonishingly grotesque in tlieir handling of the 
most awful themes. Along with thorn grow up what were 
known as “Shrove Tuesday Plays,” dialogues selling forth 
some scone of noisy fun, such as a quarrel between a 
husband and wife, with a few wise saws interspersed. 

They wore declaimed without much ceremony in the public 
room of an iim, or before the door of a prominent citizen, 
and gavo ample occasion for impromptu wit. Nuremberg 
seems to have been particularly fond of “ Klmivo Tuesday 
I ’lays,” for ono of its pools, linns llosenbliit, who nourished 
ahontthe middle of the 1 Dili century, was the most prolific 
author of them. A liltlo later ho was extensively imitated 
by Jlans Folz, a Nuremberg barber and meiHtersiinger, 

By far the most interesting writers of the 14th century Mystics, 
were tlio mystics, who continued tlio movement started by 
Eckhart. J ohaimes Trailer of Htrnslmrg ( 1 300-6 1 ) had not 
the originality and force of his predecessor, but the ultimate 
mysteries of the world had an intense fascination for him, 
and his tender and sensitive spirit opened itself to lights 
which find no way of entrance into more robust and logical 
intellects, lie did not In the main puss beyond the specu- 
lations of Eckhart, but lie added grace and finish to their 
expression, and nmdu them a greater popular power than 
they could have become through the master's writings, 
Heinrich Suso, of Constance (1300-65), who 1ms been 
called “ tho minnosatiger of lira love of God,” made the doc- 
trines of Eckhart an occasion for the outpourings of a full 
and. somofcimos extravagant fancy, Eckhart’s teaching was 
also put into shape by an unknown author, whoso work was 
afterwards published by Luther under the title Eyn deutsch 
Tkeologia. To all these writers the phenomenal world is 
in its nature evil, but it is also unreal ; the only reality 
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they recognize is a world outside the limits of space and 
time, in union with which man rises to Ins true life. They 
are chiefly of importance in the history of speculative 
thought, but even from the point of view of literature 
they were of high service in the development of a lich and 
vigorous prose. 

Prose A plain narrative prose style was cultivated in the 
clno- chronicles which began at this time to bo written in 
meies (Merent parts of Germany. Tho Limburg Chronicle 
written between 1336 and 1398, the Alsace Chiomcle 
about 13S6, and the Thuriugian Chronicle, by Rotlie, a 
monk of Eisenach, about 1430, have all considerable his- 
torical value ; and the fact that they are in Gorman, not 
like previous chronicles in Latin, proves the rising respect 
among the people for their native speech. 

The During the latter part of the 15th century there was in 
Rsnais- Germany, as in the other leading Em opoan nations, a great 
sauce revi val of intellectual life. And it was due to the same 
causes as prevailed elsewhere, — especially the rediscovery 
of Greek literature and tho invention of printing. The 
movement was naturally most powerfully felt in the uni- 
versities. The first of these institutions had been founded 
early in tho 14th century by Charles IV, in Prague. Soon 
afterwards others were established in Vienna, Heidelberg, 
Cologne, and Erfurt; and in the 10tli century universities 
wore sot up also in Rostock, Groifswald, Tubingen, Loipsic, 
and elsewhere. For a long time law and divinity were 
almost the only subjects studied ; but when tho Renaissance 
passed from Italy into Germany, university teaching be- 
came the instrument of a freer and larger culturo. Scho- 
lastic philosophy foil into disrepute ; tho most active minds 
occupied themselves only with the intellectual treasures 
of the ancient world. Tho men devoted to the new 
studies were called “Humanists,” and they carried on 
continual warfare with the more ignorant and intolerant 
of tho clergy, Unfortunately they know nothing of the 
value of their own language ; they wrote, as the scholastic 
philosophers had done, solely in Latin, and they gave but 
slight and contemptuous attention to tho movements of 
popular literature. 

Popular Y et tho popular liloraluro of their time was quite worthy 

Jltoranna °f study, for the stir of now life had affected not only 
century. sc1io1m ’ s hut classes of society, citizens and evon peasants 
included, It is surprising how many books found their 
way to the public between 1450 and tho outbroak of tho 
Reformation ; every one seemed anxious that the newly 
discovered process by which writers could appeal to so wide 
an audience should be turned to the utmost possible advan- 
tage, Of this great mass of literaturo a comparatively 
small proportion was created in obodieuce to the free im- 
pulses of the intellect. The problems of the time were 
mainly social and practical; mon wore less moved by ideal 
interests than by questions as to the tyranny of the princes, 
the greed and sensuality of the clergy, tho worldliuess of 
the papacy, the poweriossness of the crown to enforce peace 
and order. Multitudes of little tales in prose and verse 
appeared, in which the princes, the nobles, tho clergy, and 
sometimes rich citizens, were held up to ridicule, The 
“Shrove Tuesday Plays,” which now became extremely 
popular, also expressed the general discontent ; and thoro 
were even “Miracle Plays” whose object was to roveal tbe 
wrongs of tho people. In one of them, tho loading char- 
acter of which was Joanna, the mythical female pope, a 
clerical author did not hesitate to pour contempt on the 
Roman see itself, 

toieke By far the greatest of these satirical writings was tho 
Yo3 ' epic narrative, Meineh Vos. It has been already stated 
that the stories of “Reynard the Fox” and “ Isengrim the 
Wolf ” probably belong to prehistoric ages, They became 
current, through the Pranks, in Lorraine and Franco ; 


and from the 11th to the 15th century they formed the 
subject of many works in Latin, French, and German. 

The epic to which allusion is now made appeared m 1498, 
and was probably by Hermann Rarkliusen, a printer of 
Rostock. It is in Low German, and its materials were 
obtained from a prose version of the tale winch had 
appeared some years before in Holland, and of which 
Caxton punted an English translation, Originally, the 
story had no satirical significance; it was a simple ex- 
pression of interest in what maybe called the social life of 
wild animals. In the hands of the author of this Low Ger- 
man poem it becomes an instrument of satire on some endur- 
ing tendencies of human nature. He does not lash himself 
into fury at the vices he chastises ; he laughs at while he 
exposes them. His humour is broad and frank, and he 
did more than any one else to make Reynard the type of 
tlio resource and cunning which overmaster not only brute 
force but even truth and justice. There are several 
renderings of the poem into High German, the most im- 
portant being the well-known work of Goellie in hexameters. 

Another popular satirical work was the JVarrenncIiifl'Emv&i, 
(“Ship of Fools”) of Sebastian Erandt, published m Basel 
m 1494. It is an allegorical poem of more than a hundred 
sections, in which tho vices are satirized as fools. This 
work passed through many editions, and was rendered into 
more than one Low Gorman dialect, and into Latin, French, 
and English ; it was even made the subject of a scries of 
sermons by Geilor, of Kaiscrsberg, a well-known preacher 
of the day, who had himself some satirical talent. Brandt 
was personally of a mild and unassuming character, and the 
fact that lie became a satirist in spite of himself is a strik- 
ing proof of the confusion which had fallen upon both 
church and state. Now that the occasion of his hook has 
passed away, it is difficult to realize that it once enjoyed 
almost unprecedented popularity. We cannot but feel that 
the writer was an honest men ; hut Ins allegories are with- 
out forco or charm, and his moral lessons have been the 
commonplaces of every civilized society. A satirist of a 
bolder typo was Thomas Murncr, who, although he Mumer. 
lived far into tho ago of tho Reformation, belongs in spirit 
I altogether to tho preceding period. He was a preacher, 
and both in sermons and in secular writings attacked 
without mercy the classes who were the butts of his 
fellow-satirists. After the beginning of tbe Reformation he 
included Luther among the objects of his comprehensive 
I dislikes, His laughter was loud and harsh, and can hardly 
I have been favourable to any small buddings of charity that 
may have revealed themselves among the antagonisms of 
his generation, 

One of tho favourite books of this time was TijU Tyll 
Mitlenspiegcl It was published in 1519, and tho author^®’ 
(probably Mumer) seems to have included in it many S1 ’ iege ' 
anecdotes already well known, According to the preface, 

Tyll was a Brunswick peasant of tho 14th century, who 
went about the country perpetrating practical jokes. Tho 
force of his humour mainly consists in taking every word 
addressed to him in its most litoral sense, and in giving it 
applications altogether different from those intended by 
the speaker, There are readers who still find amusement 
in Iris rough pleasantries, 

During the better part of this stirring period Maximilian Maxi- 
1, was emperor, and ho interested himself a good deal in millan 3 
the current literature. As in politics, however, so in 
poetry, his sympathies were altogether with an earlier age; 
and he attempted to revive the taste for medieval romance, 

From a sketch said to have been prepared by him, 
Melchior Pfmzig celebrated in Thusrdank the , emperor’s 
marriage with Princess Mary of Burgundy, ■ The work 
was splendidly printed, and attracted much notice ; but 
romantic poetry, once bo fascinating, produces in its pages 
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the effect of an elderly coquette who, refusing to believe in 
the ravages of years, tricks herself out in the gay adorn- 
ments of youth. An earlier book, the Weiss Kirng, an 
autobiography of Maximilian, written by his direction m 
prose by his secretary Treizsauerwein, has the excellence 
neither of a chronicle nor of a romance , it is for the most 
part the fantastic work of a mind which misunderstood its 
epoch and its own powers. 

Popular Behind the strife and noise of contending sections there 

ioetry. was slowly growing up an admirable intellectual product 
of Germany, — its popular poetry. One of the earliest 
writers who struck the note of the popular poets was Yeit 
Weber, a Swiss who fought with his countrymen against 
Charles the Bold, and who celebrated m vigorous verses 
the battles of Granson, Murten, and Nancy. From this 
tune the German people had always a living poetry of their 
own, created by unknown authors, but caught up by the 
masses, passed on from village to village till it was every- 
where known, and handed down by each generation to its 
successors. This popular poetry ultimately reflected every 
aspect of daily life among the humbler classes ; each section 
among them had its appropriate lyrics, and there were 
songs of youth, of age, and of middle life. There is no 
elaboration in these offshoots of the popular fancy, but 
many of them have an artless beauty which touches the 
fountains of smiles and tears, and which'* had an irresistible 
fascination for the poets of the greatest period of German 
literature. 

Refor- IY. The Century of the Reformation . — It is possible 

nmtion that if there had been no Reformation the Renaissance 

[lenou. wou u payg revealed itself in Germany m a great literary 
movement, as in France and England, or m a great artistic 
movement, as m Italy. The conditions of both movements 
were present m the labours of the humanists on the ono 
hand, and of the Holbeins, Albert Durcr, and Lucas 
Cranach on the othor. But the questions of the Refor- 
mation were too profound and agitating for the mind of 
the nation to turn seriously to any task save that 
which they imposed. Thus it happened that the youug 
shoots of the Renaissance withered almost before they 
were in leaf. It was settled that Germany must wait 
until a much later time for the full exercise of her highest 
energies. 

jufclicr , In literature not less than in religion Luther (1 483-15 4 6) 
was the commanding spirit of the age; but he was so rather 
by accident than by choice. For form for its own sake 
he cared little ; he studied it solely that he might the bettor 
produce the moral effect at which he aimod. It is hardly 
possible for any one to sympathize now with the violence 
and the dogmatism of his tracts, addresses, and sermons ; 
but they had the high merit of addressing the nation in a 
language it could understand. They arc always clear, 
simple, warm with the glow of a passionate naturo ; and 
amid their noise and fury an attentive ear will sometimes 
catch the still small voice of a spirit touched to finer issues 
than mere party warfare. “ My husk may bo hard,” lie 
lumself said, ‘‘bub the kernel is soft and sweet.” We do 
extreme injustice to Luther if we do not recognize in him a 
strongly poetic element, — an element which had free play 
only in the best of his private letters, and in his still popu- 
lar hymns.. By the highest of his literary achievements, 
Ins translation of the Bible, he made a truly splendid con- 
tribution to the spiritual life of his people. No body of 
literature lias been so fortunate in its translators as the 
Scriptures; and Luther’s rendering ranks with the best. 
Its absolute simplicity brings it to the level of a child’s 
understanding; its strength and grace give it an enduring 
place as a work of art. . Germany instantly felt its charm; 
and for three centuries it has been to innumerable millions 
thesupreme consoler and sanctifier, the power associated with 


[LiMhATtran, 

their tenderest, most pathetic memories, the one link which 
has connected sordid lives with noble and sublime ideas 
And for the first time it gave the nation a literary language 
Up to this stage every author had written in the dialect 
with which he was himself familiar; hencefoith for the 
men of Swabia, of Bavaria, of Saxony, and of all other dis- 
tricts there was a common speech, which the writers of each 
state could use without auy sense of inferiority to those of 
another. It is thus to Luther that the Germans owe the 
most essential of all the conditions of a truly national life 
and literature. 

The writer who deserves to stand next to Luther is uincli 
Ulrich von Hutten (1488-1523). An accomplished von 
humanist, he effectively attacked the enemies of the new cul- 
ture in the JEjnstoke Obscurorum Virorum, of which he was 
one of the chief writers. This was before the special woik 
of Luther began; and at a still earlier period he had 
assailed m a series of fine Latin orations the tyranny of 
Duke Ulrich of Wurtemberg, who was accused of muider- 
mg a member of Hutten’s family. He had little real sym- 
pathy with Luther’s religious aims ; but he threw himself 
heartily into a movement by which it seemed possible to 
purge the state of the spiritual and secular ills which 
•were m deadly antagonism to the progressive energy 
of humanism. His German writings aie mainly short 
satirical poems and prose dialogues and addresses, Their 
style is direct, bold, and trenchant; but they arc now in 
teresting mainly because of the spirit of fieodom winch 
breathes through them, the lofty political idoals of tlio 
water, and his generous ardour for the popular welfare. 

A far more voluminous author than Ilutton or Luther Ham 
was Hans Sachs, mcistersa,nger of Nuremberg (1494- Sadis. 
157G). He was, indeed, ono of the most prolific of Ger- 
man writers, having composed, according to his own cal- 
culation, more than GOOD poems. Although oxbromoly 
popular in his own time, Sachs was almost forgotten after 
his death. Ilis memory was revived by \V inland and 
Goethe, and ho is now universally admitted to have been 
the chief German pool of the 16th century. Every species 
of verso thou known ho freely cultivated, and there is no 
important element of his ago which is not touched in one 
or othor of Ins works. lie lmd little of the culture of the 
schools, and many of his verses are excessively rude. But 
Ilans had considerable force of imagination, sly humour, 
and, m Ins happiest moments, a true feeling for melody. 

His host works are his “Shrove Tuesday Plays.” It is true 
ho makes hardly more attempt than Rosonbliit to develop 
a dramatic action, but lus characters have life, and 
in many individual scones are artistically grouped. His 
didactic dialogues and satirical tales present a remarkably 
-vivid picture of the ideas, controversies, and moral senti- 
mentis of his generation ; and some of his lyrics still live in 
the memory of tlio nation. The song in which he hailed 
the “Wittenberg Nightingale ” gave lino utterance to the 
rovcrence of the Lutherans for their chief, and in his hymn, 

Warum betrilht (lit (licit, mein Hen ? ho so happily met 
the spiritual need of the day that it was soon translated 
into eight languages, including English, French, and 
Greek. 

If TTaus Sachs was the most industrious poet of the 
century, Johann Fischart was beyond all comparison its Fisdmrt, 
greatest satirist. There was a distinctly Rabolaisian touch 
in this restless, bizarro, and effusive spirit, — a man of up- 
right and manly character, keenly alive to the evils of his 
time, and continually opening fire at new points on his 
enemies, Ho was an enthusiast for tho Reformation, and 
did it more lasting service among the middle class than half 
the theologians. His chief work was an adaptation of 
Rabelais’s Gargantua, which he rendered with an insight 
into its purpose, and a fulness of sympathy with its 
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methods, unsurpassed even by TJrqukart. In the poem. 
Das Gluckhaft Scbf, he gives evidence of a faculty for 
stirring narrative verse, but his prose is richer, fuller, 
and more free. Considering how imperfectly prose style 
was then developed, he had an astonishing command over 
the resources of the language. He delighted m new and 
complicated word-formations, and by means of them often 
succeeded, while dealing with his main theme, in castmg 
side lights on its subordinate branches. Even he, pene- 
trating and enlightened as he was, conlcl not rise so far 
above his age as to condemn the burning of witches; but 
hardly another popular folly escaped his glance. From 
the evil practices of hypocritical priests to the impudence 
of astrologers and weather prophets every abuse found 
in him a watchful critic ; and nothing of the kmd could 
be more admirable than the skill with which he excites 
contempt while professing to write m a spirit of respect 
and credulity. The secret of his power lay also partly m 
his profound humanity, for this scathing satirist was at 
heart thoroughly genial ; his mockery had its root in an 
abiding faith in justice. 

Several other cultivators of prose style deserve mention. 
Albert Durer, whose paintings, drawings, and engravings 
gave to the age of transition between meduovalism and the 
modem world its most perfect artistic expression, wrote 
several scientific treatises, one of which, on the proportions 
of the human body, is a masterpiece of calm, clear, and 
systematic exposition, Johann Thurnmeier, called Aven- 
turns (MOG-1534), Sobaslmn Franck (1500-45), and 
Atlgidius Tsckudi, of Glarus (1505-72), wrote histories 
which, as ordered narratives, rank considerably above mere 
chronicles The autobiography of Gdtz von Berlichmgen, 
if its style is without merit, has an enduring interest as a 
Bketch of the rude lives of the petty nobles at the time when 
the old social order was breaking up under the influeuco of 
now ideas Huldrich Zwingli, the Swiss Reformer (1484- 
1531), could state an argument with logical precision, but 
his stylo is thin and weak m comparison with the nervous 
force of Luther, J oliauti Agricola (1492-1566) wroto some 
theological works on the Catholic side; ho is clnelly im- 
portant, howover, for a collection of German proverbs, which 
afford important evidence as to the currents of popular 
thought. Of a far higher class as a religious writer was 
Jolrnm Arndt (1555-1621), who wrote the most widely 
read work of the 16th century, Vier Backer vom Wakren 
Ghristenihim (“Four Books on True Christianity ”). Soon 
after Luther’s death the doctrines of the Reformation lost 
nearly all vitality; becoming the subjects of vehement con- 
troversy among contending theologians, thoy ceased to in- 
terest the masses, who turned to simplor and more congenial 
themes. Arndt,, like Eokhart, Tauler, and Lutlier himself, 
being a man of religious gonius, saw tho futility of those 
noisy disputes, and brushing them aside went to the heart 
of Christianity as a power fitted to nourish spiritual feeling 
and to govern conduct. His work appeared in Magdeburg 
in 1G10, passed through edition after edition, and was 
translated into eleven languages. It still has a place of 
its own, for beneath the forms of a past age there bums the 
fire of a true enthusiasm, Sebastian Franck, already men- 
tioned as a historian, wrote some religious works in a spirit 
akin to that of Arndt ; but he lacked the intensity, the 
power of touching the popular mind, which was possessed by 
the later writer. Loss practical in tendency, but incompar- 
ably deeper in philosophic thought, were the writings of the 
Gorlitz thoosophist, Jacob Boohme (1575-1624). Boehme 
is in many respects ono of the most striking figures in the 
history of German speculation, A man of mild and humble 
temper, working in patient obscurity as a shoemaker, hespent 
his life in grappling with the vastest problems which perplex 
humanity. Starting from the dogmas of Christianity, 


he sought to ground them in the deepest reason; and 
although he often appears to darken counsel by words, 
yet his writings contain many bold suggestions, which 
have profoundly influenced later philosophical systems. 

There are times when one feels that his struggling thought 
is imperfectly uttered only because it is not expressed in 
poetic forms. For Boehme was one of those thinkers 
who occupy the borderland between philosophy and poetry, 
a fact often perceptible in the concrete shape which the 
most abstract ideas assume in his hands. There is a touch 
of poetry in the very title of his first and best known, 
although not perhaps his best, book, Aurora. 

The secular poetry of this period, if we except the works 
of Hans Sachs and Fischart, is without value, An 
ambitious didactic poem by Rollenkagen, Der Fro&ch- 
mcmsler, gained a certain reputation; but it stands far 
beneath Eemeke Vos, of which it is partly an imitation. 

The religious lyrics of the age are, however, of high Religious 
excellence ; they, indeed, are the sole works in which a b'l'ies. 
perfect marriage was effected between idea and form in 
the epoch of the Reformation. In his grand battle-hymn 
ffin fesie Burg ist unser Gott , in his pathetic verses 
Am i defer Mot schrey tch m dir , and in other lyrics, 

Luther led the way ; and he was, as we have seen, followed 
by Hans Sachs. Nicolaus Herrmann in his Erscldaim ist 
der her dick Tag, Paul Eber in his Wain mr in hochtm 
Nbthen sein, Philip Nicolai in his T Fie schoii IcucJit uns 
der Morgensiern, and several other writers not less distin- 
guished, created, m moments of genuine inspiration, lyrics 
which must move moil while religious instincts survive. 

Tho adherents of the Reformation everywhere opened their 
hearts to those beautiful poems, for in them alone, not in 
creeds or sermons or controversial treatises, were the deop- 
est emotions of the time freely poured forth. Next to the 
translation of the Bible, nothing did so much as the popular 
hymns to unite the Protestants, to stimulate their faith, and 
to intensify their courage. 

During this century tho drama made considerable pro- Growth 
gross. Besides tho “Mysteries” and “Shrove Tuesday o^ 10 
Plays,” “ School Comedies,” m imitation of Terence and clram 
Plautus, were written and acted m tho universities and 
public schools. Luther, with tho largo humanity character- 
istic of him when dogmatic disputes were not in question, 
encouraged those comedies, and was, indeed, friendly to 
dramatic effort of all kinds. To porsons who complained that 
modesty was often offended by the actors ho replied that 
if they carried out their principle they would have to refrain 
from reading the Bible. When the Jesuits began to agitate 
in opposition to Protestantism they defected at once, with 
their usual tact, the importance of this element in popular 
life ; and through their influence more attention was paid 
not only to the plays but to the manner in which they were 
represented. Towards the end of the 1 6th century Germany 
was visited by a hand of English comedians, who went 
about actiug in their own language. They appear to have 
produced a deep impression ; and at least one of their im- 
portations, the clown, the “ Piclcelharing ” of the Dutch, 
survived in Hanswurst or Jack Pudding, who was for more 
than a century an indispensable character in every play de- 
signed to gratify the prevailing taste. In imitation of the 
English comedians, wandering companies, consisting largely 
of idle students, now began to bo formed, and thrilled both 
rustic and city audiences with blood-and-thundor tragedies, 
and with comedies too coarse to deserve even the name of 
farces. About tho middle of the century a theatre was built 
in Nuremberg, and Augsburg and other cities soon followed 
the oxample, Duke Julius of Brunswick (1564-1613) not 
only built a theatre in his capital but maintained a perma 
nent company ; and he amused himself by writing for it 
comedies and tragedies in the approved style of the day. 
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It is significant of the stage of literary culture reached by 
Germany that she enjoyed the barbarous productions of this 
scribbling prince while English audiences were appreciating 
“ Hamlet ” and “ Othello.” 

Thirty Y. The Period of Decay. — The period at which we have 

Years’ now arrived is in many respects the most dismal in German 

War history. From 1618 to 1648 the country was desolated by 
the Thirty Years’ War, a struggle which— as Gustavus 
Adolphus, its greatest hero, declared — absorbed into itself 
all the other wars of Europe. It completed the dis- 
integration of Germany, blurred every great national 
memory, fastened upon the people hundreds of petty 
despotisms, reduced the population by more than half, 
caused a whole generation to grow up in ignorance, accus- 
tomed all classes to an almost incredible brutality of 
manners, and put an end to the material prosperity which 
had been steadily growing during the 16th century. It is 
not surprising that pure literature drooped and nearly 
died out during the time which followed this tremendous 
war, for the conditions of pure literature were almost 
wholly wanting. Had a man of high genius arisen, 
the buds of his fancy must have faded for lack of light 
and air. 

Religious The only species of literature for which the conditions 

lyrics, wove favourable was the religions lyric. Under the 
pleasure of grinding care, with no hope that a better day 
would dawn for them in this world, meditative and gontlo 
spirits devoted their thoughts to another life, and many 
of them linked themselves to the truest poets of the pre- 
vious century by giving musical voice to their spiritual fears 
and joys. Their prevailing tone in regard to “ things seen” 
is one of profound melancholy , hut all the brighter are 
the strange lights from the invisible which break through 
the gloom. The greatest of these writers is Paul Gorhardt 
(1606-75), many of whoso hymns — such as 0 Ilaupt 
roll Bint und W linden, 0 Welt sieh Her dein Lebcn — 
penetrate to the essence of Christianity as tho religion 
of humility, of sacrifice, and of sorrow. He had worthy 
associates among the Protestants in Johann Rist (1607-67), 
Joachim Heander (1610-88), and Louise Henrietto of 
Brandenburg, wife of the Great Elector (1G27-67). Some 
of the wiser Jesuits also attempted the lyrical expression 
of religious feeling ; and one of them, Friedrich von Speo 
(1592-1635), fell little short of the host among his Lutheran 
rivals. Spee was a man of admirable moral as well as 
literary qualities. Asked by the elector of Mainz how 
it happened that at tho ago of forty his hair was whito, ho 
answered, “ It is because I have accompanied to tho stake 
so many women accused of witchcraft, not one of whom 
was guilty.” 

Literary The standard of puro spooch sot up by Luthor in Ms 

societies, translation of tho Bible had not been maintained by later 
writers, ^ The innumerable dialects of Germany aro an 
almost inexhaustible fountain for tho renewal of tho youth 
of her literary language; but when tho literary language 
was less fixed than it is now, they were also a temptation 
to barbarism, In addition to the evils of excessive provin- 
ciality, the written speech had suffered from a too gonorous 
importation of Latin, Spanish, and French words, In the 
early years of the 17 th century the prevailing laxity suggested 
to an enlightened prince, Louis of Anhalt-Kbthen, that It 
Would be desirable to introduce into Germany institutions 
resembling the Italian academies, Accordingly, in 1617, 
the . “ Fruchtbringeude Gesellschaft” (“The Fruit-bearing 
Society”) was established,— a union which took the form of 
an order, with a palm tree for its emblem, and the words 
“files zu Nutzen” (“Everything for use”) for its motto. 
It immediately became fashionable for members of the 
highest classes of central Germany to belong to this 
society ; and at a somewhat later time other societies were 
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started m imitation of it. Of these the most famous was 
the “Order of the Pegnitzschafer” (“ Shepheids of tho River 
Pegnitz”) m Nuremberg, which to some extent took the 
place of the school of meistersanger on which honour had 
been reflected by Hans Sachs. 

These societies were associated with much pedantic folly, 
and from none of them proceeded any great work of genius ; 
but they did good service by at least protesting against un- 
lawful forms of speech. One of the eailiest writeis who 
worked iu their spirit was Weckherlin (1584-1651), who, Week- 
being associated with the German embassy m London, heilm. 
became intimately acquainted with some of the many 
forms m which the English genius then revealed itself. 

He wiote a number of odes, idylls, and sonnets, with an 
evident desire to give them a careful artistic finish. To First 
him belongs the doubtful honour of having introduced Silesian 
alexandrines into German poetry, — a measure totally un- scll ° o1, 
suited to the national spirit, but which for more than a 
century was in general use. The fame of Weckherlin was 
soon overshadowed by that of Martin Opitz (1597-1639). Opitz. 
The beginnings of modern German poetry are often dated 
from the publication of his critical book, Die deuUche 
Poeterei, which appeared in 1624, and enjoyed an astonish- 
ing popularity. It became a sort of secular Bible to tho 
“ Fruit-bearing Society,” of which Opitz was a member, and 
was regarded by several generations of verse-makers as an 
almost infalliblo guide. In regard to merely outward 
forms, it deserved its reputation, for Opitz was the first 
German writer who attempted sharply to distinguish the 
different species of poetry, to bring together some of the 
external laws which govern them, and to insist with 
omphasis that purity of stylo is cssontial t'o high literary 
effect. Ho altogether missed tho fact, howevor, that 
poetry must bo tho expression of an emotional life; it 
bccamo in liis exposition a mere handicraft, for excellence 
in which, industry and familiarity with good models are 
alono necessary, Tho result is scon in his own lyrical and 
didactic poems, which aro laudably correct iu language and 
in metre, but aro hardly once lighted up by tho Jiro of in- 
tense fooling. 

Opitz was bom in Silesia ; and from this circumstance 
the writers who shared his tendency or came under his 
influence aro known as tho first Hilesiau school. By far 
tho most distinguished inombor of this so-called school was 
Paul Fleming (1609-40), tho only secular German poet of Paul 
the 17th century of whom it can bo confidently said Fleming, 
that ho was endowed with true genius, llo did not livo 
long enough to reveal Ms full capacity ; ho confined him- 
self to short rapid flights, and all his lyrics aro contained 
in a moderately sizocl volume, Gmtliche und Weltlicho 
Poemata, TMs shiglo volume, hovravor, comprises enough 
to secure for him an enduring place iu literature, Ho 
moves freely over tho whole rango of lyrical poetry, but his 
charm is at, once strongest and most delicate in Ms love 
versos, which somotimes recall the gaiety of Herrick, 
although a touch of sentimentalism distinguishes tho Gor- 
man writer from tho more worldly Englishman. A fine 
spirit of manliness is tho note of. Fleming’s somiols ", and 
in scvoral hymns ho almost equals the religious depth o£ 
Gerhardt. Evon in its artistic qualities his best work is 
higher than anything achieved by Opitz j in its power of 
awakening permanent human sympathies it stands alono in 
its era. 

Another writer of the first Silesian school was Andreas Giyphitta. 
Gryphius (1016-64), who sought to create a drama in 
accordance with the laws laid down by Opitz. He was the 
first German dramatist who divided his tragedies— of which, 
he wrote five— into five acta ; but his characters are roughly 
conceived, and he produces his effects rather by violence and 
bombast than by the gradual evolution of a definite plant 
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His comedies, although also rude, Lave more life than Lis 
tragedies. In one of tliem, Peter Hguenn, tLore are traces 
of Shakespeare’s Midsummer Might's Dream, of which 
Gryphms appears to have had some knowledge through a 
third writer Friedrich von Logau (1604-55) applied the 
principles of Opitz m epigram. He Lad a decided talent 
for teise, emphatic expression, and a considerable number 
of the vast collection of his epigrams have a keenness of 
edge which must have made him a dreaded enemy. His 
prevailing tone is satirical, and the chief object of bis satire 
is the moral corruption of his time. Joaclum Bacliel 
(1618-69) was another satirist who strove by means of 
polished verses to casligato popular vices ; but bo lacked 
force and invention. There was much more vigour in the 
Schemjedichte of Hans Wilmsen Lauremberg (1591-1659), 
who wrote in Platt Deutsch ; he, however, cau hardly be 
claimed as a member of the first Silesian school. Philip 
von Zeson (1619-89), a writer of some versatility, wrought 
in the spirit of Opitz by warring agamsL foreign words winch 
had intruded into German, — a warfare iu which his zeal 
was not always as wise as it was patriotic, lio founded 
in Hamburg, in imitation of the “Fruit-bearing Socioty,” 
an association (the “ Deutschgesinute Gosollschaft ”) in- 
spired by his enthusiasm for Toutonic purity of speech. 

While the admirers of Opitz were striving, with the best 
intentions, to introduce a correct poetic style, a movement of 
a very different land originated among tho “Poguitzsohafor” 
of Nuremberg. Tho members of this socioty, conscious of 
the barrenness of existing poetry, and not fooling in them- 
selves tho sources of a higher activity, turned for help to 
Italian literature. Instead of studying the great Italian 
poets they attached themselves to Marino and his extrava- 
gant school ; and tho chief result was a number of fantastic 
pastorals, tho writers of which seemed to havo no other 
aim than to show how much silly affectation tho German 
language may be made to express. Their tendency was 
earned to its utmost development by the second Silesian 
school, whose leading representatives were Hoffiiumuswaldau 
(1618-79) and Loll custom (1C35-83). Hoffnmunswaldau 
wrote odes, pastorals, and heroic epistles, which arc marked 
by a childish foppery of manner, and whose tone affords 
startling ovidonco of the moral laxity of tho socioty to which 
thoy were addressed. Lohenstciu. chicdy cultivated the 
drama, and he has tho distinction of having written perhaps 
tho worst plays ever accepted as literature by a modern 
community. They are so wild and bombastic that, oven if 
presented as burlesques, they would now be condotnnod as 
ridiculously extravagant. The lyrics of this pretentious 
writer are not loss crudo and unnatural than his plays, 

As tho contury advanced, tho German courts passed more 
and more under tho iufiuonco of Franco. Pocket oditions 
of Louis XIV. were to bo found iu all tho little capitals, 
courtiers talkod more French than German, and it was 
unfashionable not to know, or not to affect to know, con- 
temporary French literature. It was, therefore, inevitable 
that some writers should turn away from the path of tho 
second Silesian school, and compete for court favour by 
imitating the French stylo. This was dono by Canitz 
(1651-99), Bossor (1654-1729), Konig (1688-1744), and 
many other authors of the same class. These “ court poets” 
took Boileau for their guide, and had, therefore, the nega- 
tive merit of avoiding tho absurdities of Lohonstein and 
Hoffmannswaldau. But thoy were, as a rule, tame, cold, 
and dull. In Canitz alone, who was a Prussian statesman 
and wrote for his pleasure, is there any evidence of original 
energy; tho others wore professional versifiers who pro- 
duced appropriate odes and sonnets at tho bidding oE thoir 
employers. 

During the greater part of tho 1 7th century Germany pro- 
duced few prose works that cau now be tolerated, Notwitb- 
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standing the efforts of the purists, the language became Pio&e 
more and more corrupt, and most writers were either arti- wnteis 
ficial, or pedantic, or coarse. One of the small number of 1 ' tl1 
whose power we can still feel was Grimmelshausen, whose centui7 ' 
Simplicissimis (1659) has qualities bordering upon genius. 

The hero is a peasant’s son, who tells his own tale. Torn hausen, 
from his parents during the Thirty Years’ War, he is 
brought up by a hermit, afterwards iu the service of a 
commandant, be makes himself notorious fur tricks like 
those of Tyll Eulenspiegel ; be then becomes a soldier, 
rises to wealth and rank, but ultimately loses both, passes 
through many wild adventures, and retires from the world 
to a desert island, m which he devotes himself to religion. 

The value of the book consists in its graphic pictures of the 
horrors of the Thirty Years’ War,— pictures relieved by 
touches of rough, sometimes of the coarsest, humour. 

Another writer of great but insufficiently cultivated talent 
was Moscherosch, author of Gesichte Philanders mi Mcsclie- 
$'#«m&(1650), which is partly an imitation of the Sucnos rowh 
of Quevodo. It is made up of a number of visions or 
dreams, some of which, like passages of Simplicissimis, 
convoy a vivid idea of the sufferings of Germany during her 
great straggle ; m others tho writer strikes with effect at 
popular follies, including the extravagances of tho second 
Silesian school. Sigmund von Birken wrote a history of 
the house of Austria, which, although onosiilod, is not 
without merit as a plain narrative; and an ecclesiastical 
history by Gottfried Arndt has some interest as an 
attempt to do justice to heretics condemned by the church. 

A very good book of travels was written by Adam Oloarims, 
describing the adventures of a mission to Persia, of which 
tho author and Paul Fleming wore subordinate officials. A 
Protestant pastor, Balthasar Schupp (1610-61), was tlie Bcliupp. 
author of several didactic piose works, which, although 
rough in form, display native vat, and pour wholesome 
ridicule on tho follies and barbarisms of contempt irary 
writers. Against thoso more or less valuable prose writings 
we must sot piles of enormous romaucos in the stylo of tuj- 
D’Urfd and Mademoiselle Soudery. The favourite) authors mancos. 
of thoso astonishing productions were Budiholtz, who wrote 
Hercules md Valisca, and Ilemdiscus m id Ilerculadisla ; 

Anton Ulrich, duke of Brunswick, whoso Octavio, was 
loudly applauded by aristocratic readers; and Yon Ziegler, 
tho writer of The Asiatic Jkinise, an incredibly foolish 
book which, published m 1088, took Germany by storm, 
and maintained its popularity for more than a generation. 
Lokenstcin was also the author of a romance, dealing with 
the fortunes of Arminius and Tlmsnehla. It is hard to 
understand the interest which works of this class once 
excited ; they are barren of every imaginative quality, with 
no kind of relation to life, and grotesque in stylo. Thoy 
were ultimately driven from tho field by imitations of 
llolinson Crusoe, which, notwithstanding tho charm of 
their model, display no more talent than the romances. 

Various writers imitated Simplirissimus , but they succeeded 
only in reproducing in an exaggerated form its occasional 
brutalities. Abraham a Sancta Clara (1642-1709), a Abralutm 
Vienna priest, whoso real name was Megerlin, revealed con- a Kan eta s 
siderable power of satire in his Judas tier Emchdm (“Judas ^ al ’ a * 
the Arch-Hogue”), and in pamphlets and sermons ; but his 
naturally rich fancy was wholly uncoil troll od, and his 
humorous passages are marred by a far larger number in 
which he is pedantic or vulgar. 

No progress was made during the 17th century towards State of 
tho formation of a national drama. At the courts the 
Italian opora was the favourite ontertainment, tad’ the drama ' 
wandering companies of actors represented for the most 
part barbarous plays of their own devising?, iu which 
Hanswurat was generally the popular character. Occasion- 
ally o man of some talent found his way fat® these com- 
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parties ; and one such actor, Velthen, showed so much 
insight as to include in Ms repertory some of the works of 
Mohbre. But the general tendency of what passed for the 
drama was from bad. to worse, and the usual character of the 
plays to a considerable extent justified the hatred with 
which they were denounced by the clergy. 

For a time it almost seemed as if Geimany could never 
hope to emerge from the intellectual degradation into which 
she had sunk ; but m reality the higher forces of the nation 
were rallying in preparation for a new era. One of the 
first symptoms of revival was presented by the remarkable 
Pietism, pietistic movement, which, although it ultimately led to the 
formation of the pettiest of petty sects, was m its origin 
noble both m aim and in method. Its originators were 
the ardent, generous, and eloquent Jacob Spener (1633- 
1705), and August Hermann Francke (1663-1727). The 
labours of these waters and preachers, who had close affinity 
to the mystics, not only gave more sincerity to religious 
forms, but did service to literature by quickening the popu- 
lar intellect, and awakening emotions which could find no 
satisfaction in the tedious writings of the day. Of still 
greater importance were the beginnings of modern G-eiman 
Plnlo&o- philosophy. It was m this dreary period that Germany 
[Ay gave birth, to one of the most brilliant of her thinkers, 
Leibnitz. Leibnitz (1646-1716). The prevailmg style of J the day — 
“ Mischmasch,” he called it — seems to have disgusted him 
With his own language, for nearly all his writings are in 
French or Latin. Nevertheless, he exercised a profound 
influence on the best minds of his generation. His monad- 
ology, his doctrine of the pre-established harmony, his 
theory of the best ot possible worlds, while carrying oil llio 
central current of European thought, offered Germany new 
problems for solution, and helped to replace a rigid ortho- 
doxy by a spirit of disinterested curiosity. Tbe task of 
Wolf, giving shape to his ideas was undertaken by Wolf (1679- 
1754), who had none of Leibnitz’s genius, and often crushed 
his fruitful suggestions under a burdon of logical proofs. 
The disciple, however, so far taught in his master’s spirit 
as to exalt the claims of reason over mere authority ; ho 
also encouraged habits of systematic thinking, and proved 
by his practice that serious writers had no excuse for 
clothing their doctrines in any other language thau thoir 
own. Less philosophical than Leibnitz, and oven than 
I'lioma- Wolf, Christian Thomasius (1655-1728) was an impressive 
sms. popular thinker. He odited the first German periodical, 
a sort of monthly magazine, m which ho vigorously attacked 
pedants and bigots. His style, although not pure or grace- 
ful, received glow and warmth from his moral earnestness. 
Through him literature becamo a groat practical power, for 
it was mainly lie who put an ond to the burning of witches 
and to punishment by torture. 

Even in poetry, before the close of this period, there wore 
Wsv- a few glimmerings of dawn. Wernicko, a man of cultivated 
uo]c0 ‘ and severe taste, published a volumo of epigrams (1697) in 
which he thrust home at the follies of Lohenstom and his 
followers ; and that His mockery had effect was plain from 
the outcry of two noisy members of tho school, Postel aud 
Junta. Hunold, Gunther (1695-1723), who diod too soon for 
his genius, wrote lyrics in which the voice of nature was 
once more heard. “ A poet in the full sense of the word,” 
Goethe calls him ; and no one can realize how great was 
his achievement without making some acquaintance with 
irookes. his truly dismal predecessors. Brookes (1680-1747) had 
not Gunther’s fine spontaneity, but he had the merit of 
giving simple expression to unaffected pleasures,— a virtue 
for which historians of literature, remembering the formality 
of tho court poets and the insincere posturing of the second 
Silesian school, readily forgive his occasional flatness and 
garrulity, I-Ie was the first German poet who displayed 
some knowledge of English literature. Although un- 


acquainted with Shakespeare, he directed his countrymen 
to Milton, Young, and Pope ; and he appended to his chief 
work, Irdisches Vergnugen in Gott, a fair translation of 
Thomson’s Seasons. 

YI. The Period of Revival . — For five centuries there had 
been no great literary period in Germany which deserves to 
be named with the famous periods m the history of Eng- 
land, France, Italy, and Spain. The Heformation was a 
spiritual achievement of splendid originality, but in litera- 
ture Germany had for the most part followed timidly m 
the footsteps of her neighbours. She was soon to make up 
amply for this tardy progress; and we have now reached 
the age in which she fairly awoke to a consciousness of her 
strength, — an age mainly of preparation, but one which lias 
also an independent interest, since it includes names that 
rank high m the history of European as well as of German 
culture. We have seen that in the midst of the period of 
decay there were already symptoms of revival. These be- 
came more and more numerous, and while they increased, 
Germany was suddenly startled by the appearance in her 
midst of a great warrior and statesman, lb is impossible 
to estimate with any approach to exactness the impies- 
sion produced by Frederick II.; but it is beyond doubt Freclericli 
that he piofoundly affected the intellectual life not only of the 
Prussia but of Germany, After the Thirty Years’ War the Gieatl 
people had lost confidence m themselves. They forgot that 
they had a magnificent history; they only saw that tho 
structure of society had been ruddy battered, and that 
nearly every entorpnso of tho nation as a whole ended in 
failure. Frederick tho Great restored to them faith in 
their own vigour; lio convinced them that it depended 
on themselves whether or not they should riso to thoir 
aucicut place in Europe; and by tho piompt, faithful, and 
energetic discharge of lus personal duties ho sot before them 
an example which was widely felt. Literature shared tho 
impulse which penetrated tho national life. It became 
stronger, more independent, aud moved forward with the 
assured step of a power couscious of high destinies. 

Several causes of a purely literary character contributed Classical 
to promote this advance. Olio of these was the revival of study, 
classical study in tho best sense. Classical study had boon 
j pursued with ardour by the humanists , but after them it 
becamo dry, pedantic, and tedious, and was subordinated 
to theological controversy. In the 18th century a number 
I of scholars 'arose, who, ceasing to interest themselves in 
merely verbal criticism, sought to pierce to the moaning 
of classical waters, to understand and enjoy their imagi 
native effects, their ideas, and thoir stylo. They also strove 
to construct what tho Gormans call “ Altcrtliumswisson- 
sclmft,” the .science of antiquity— that is, to comprehend 
the life of the Greeks and Romans, their religion, art, and 
philosophy, and to interpret their literature in the light of 
this knowledge. Tho movement passed from one univer- 
sity to anollier and soon mado itself felt in tho public 
schools. Thus tho best class of minds were familiarized 
with higher ideals than they had yet known, and received, 
almost without being aware of it, tho germs of now activity. 

Another cause, which co-operated with the more intelligent 
study of the classics, was acquaintance with English litera- 
ture. Hitherto the foreign influences which had affected influence 
tho Germans had come from Italy, Spain, and, above of 
all, Franco; but now they began to know something of 
contemporary English writers, and gradually worked thoir tm " 
way back to Shakespeare, The English genius was 
instinctively recognized as more in harmony with that of 
Germany than any other, and its products stimulated the 
froe exorcise of the imagination and the roason, while the 
ancient classics led to the perception of the greatest laws of 
form. 

Among the poets who helped to effect the revival of a 
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truly national literature a place of honour belongs to Haller 
(1708-77), who, although chiefly famous as a man of 
science, revealed imagination and poetic sympathies m his 
descriptive and didactic poem Die Alpen (“The Alps 5 '), 
Hagedorn (1708-51) was for a time the most popular poet 
of his day m virtue of his songs, odes, fables, and narra- 
tives m verse. He was of a genial and happy temper ; 
and no author who preceded him was master of so clear, 
bright, and animated a style. One of the chief character- 
istics of the time was the tendency of writers to group tlieni- 
Literaiy selves in schools. If two or three writers who lived in the 
schools, same p| ace happened to become friends, they forthwith 
called themselves a school ; and the result was that they 
usually developed some marked common characteristics. 
These coteries inevitably became more or less narrow and 
exclusive; but theyalso stimulated each other to fiesh effort, 
and the clash of their ideals sometimes helped the outside 
Saxon world to new points of view. The Saxon school, whose 
school, headquarters were m Loipsic, was for some years more 
prominent than any of its rivals. It was founded by 
Gott- Gottsched (1700-66), who, although he made himself 
sched. ridiculous by pedantry and vanity, became the ruling liter- 
ary man of Germany, He was appointed a professor m 
Leipsicin 1724, and founded there “The German Society,” 
which soon became the centre of a number of similar 
bodies for the cultivation of literature. Gottschod aimed at 
nothing short of the complete reformation of Gorman poetry. 
He had the sense to see that if he wished to roach the 
people he must begin with the drama, and he was fortunate 
enough to find in Frau Neuber, who had formed a company 
in Leipsic, an intelligent actress capable of giving effect to 
his ideas. With horhelp he banished Hanswurst from the 
stage ; and she was forthwith supplied with plays by him- 
self, by his clever wife Louisa Victoria, and by several dis- 
ciples. He gave his attention chiefly to tragedy, and un- 
fortunately ha had but one idea in regard to it— that it 
had reached the utmost possible excellence in the classic 
drama of Franco. The English drama, ho admitted, had 
some merit, but only m so far as it had modelled itself on 
the work of Corneille and Racine. Hence, in his chief 
tragedy Der Sterbende Goto (“The Hying Cato”) ho 
availed himself freely of Addison’s Goto ; the Elizabethan 
dramatists, of whom his direct knowledge was slight, he 
believed to be mere barbarians. His taste gave the law in 
nearly every theatre in which German plays were acted ; 
and it was certainly a good consequence that Lohenstein 
fell into permanent disrepute, while even the groundlings 
began to feel that the uncouth works which actors them- 
selves had hitherto produced wore, to say the least, far from 
perfection. On the other hand, the Gorman genius was 
forced to submit to arbitrary laws antagonistic to its true 
nature ; and so long as its submission lasted, a genuinely 
native drama was impossible. It was not only in regard to 
drama that Gottsched insisted on absolute subservience to 
France, In regard to all species of verse his sympathies 
were with the court poets, and both by example and by 
critical precept he insisted that in poetry as in everything 
else the understanding must be supreme, and that clearness 
of statement, correctness in the management of figures, and 
logical arrangement are the highest literary virtues. Re- 
garding the function of imagination and feeling in poetry 
he had no suggestion to offer. 

Swiss There were writers who instinctively felt that this 
School, could not be a complete theory ; and of these the chief 
were Bodmer and Breitinger, the leaders of the Swiss 
school, which was formed in Zurich. These writers, 
although destitute of creative genius, had nourished their 
imagination on English poetry, especially on Paradise 
Lost , and it was incredible to them that a critical doc- 
trine oould be correct which, left out of account or con- 
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demned their favourite writers. At fiist they were on 
friendly terms with Gottsched, but when the latter harshly 
criticized a translation of Milton’s epic issued by Bodmer, 
his Swiss rivals prepared to defend themselves ; and thus 
broke out a literary controversy which made muck noise 
at tho time, and m which the angry critics, to the edifi- 
cation of onlookers, pelted each other unmercifully with 
abusive epithets. Neither party was fully conscious of 
the significance of its attack, and sometimes the warriors 
seemed almost to change sides. But the general tendency 
of the dispute was that the Swiss school, amid much 
exaggeration, defended the claims of free poetic impulse, 
while the Saxon school, in a narrow and pedantic spirit, 
maintained those of conscious art. It is hard work now to 
follow their arguments, but at the time they interested 
a considerable public m literature, and opened fresh lines 
of investigation. One of the results was that Bamngarten, 
a disciple of Wolf, published a book which Germans regard 
as the beginning of modern aesthetics, — a branch of mental 
science to which their philosophers have ever since devoted 
thought and labour. 

While this warfare of critics was going on, there were 
in Leipsic a number of young writers who more or less 
attached themselves to Gottsched, but who gradually 
shook off his authority. They founded a periodical, the 
Bremer Beitmge (the “ Bremen Contributions ”), which Bremer 
had considerable influence in forming their own style, Beitwgo. 
and in keeping alive the popular intorest excited by 
the central controversy. After a while many of them 
were scattered over different parts of Germany, but they 
retained their original impulse, and continued to be 
known as members of the Saxon school. Gellert (1716- 
69) was by far the most famous of the circle. It is im- 
possible to mention without respect this amiable writer. 

His plays are unimportant, but his fables and tales reveal so 
gentle and pure a spirit that we cannot wonder at his great 
popularity. He was a favourite among all classes, oven 
Frederick tho Great himself, who rarely condescended to 
notice a German author, declaring after a long interview 
that ho was “ tho most reasonable of Gorman scholars.” 

His supremo dofoct was a tendency to weak sentimental- 
ism and pious commonplace. Habener (1714-71) acquired 
fame as a good-humoured satirist. His proso is fresh and 
cloar, but he has not sufficient grasp of any important 
principle to entitle him to very high rank among moralists. 
Christian Felix Weisse (1726-1804), the friend of Lessing’s 
youth, failed as a writer of tragedy, but was a favourite 
author of comic operettas. He was also the first successful 
German writer for children, and edited for many years a 
periodical (the BiHiothele der seftonen Wissenschaften ) 
which had a favourable influence on popular culture. 

Johann Elias Sohlegel (1718-49), uncle of the two 
Schlegels who became long afterwards leaders of tho 
Romantic school, gave evidence of high dramatic talent, 
but died when he was beginning to bo conscious of his 
power. Arnold Ebert distinguished himself by good 
translations from English ; and Zacharia wrote with some 
success mock heroics in the style of The Pape of the 
Loch Kasfcncr, whose disputations at the Leipsic univer- 
sity were diligently attended by young Lessing, made him- 
self feared as a biting epigrammatist. Cramer became one 
of the most eloquent preachers of the day, wrote popular 
religious odes, and edited The Northern Guardian, a well- 
meaning but rather commonplace imitation of the Guardian 
of Steele. These writers, who from being Gofctsched’B 
friends all became more or less hostile to him, have a clear- 
ness and grace of style which were unknown in the previous 
century. Another author who was from the beginning 
Gottsched’s enemy, bub who had no relation with this par- 
ticular school, may be here mentioned,*— Liscow (1701-60). 
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His prose has nerve and animation, and few satirists have 
dealt severer blows at literary pretence. 

Halle The Halle school of poets was in some respects different 
School, hobh from the Saxon and the Swiss schools. Its original 
members were Glenn (1719-1803), Uz (1720-96), and 
Gotz (1721-81). These three writers fonned a friendship 
in their student days at Halle, where they cams under the 
influence of the poets, Pastor Lange, and tho tutor of his 
children, Imm anuel Fyra, ardent disciples of Bodmer and 
Breitmger. The young students, while feeling sincere re- 
spect fertile Swiss critics, did not attempt any very serious 
flight; they preferred to amuse themselves with lively little 
anacreontic verses, which they soon brought into high 
(Mm, repute. Afterwards Gleim settled m Halberstadt, where 
he lived to an extreme age. His didactic poem JIattadat, 
which lie wrote, lie himself modestly explained, m order to 
gratify a wish of his youth to produce a book like the 
Bible, lias no vitality , but during the Seven Years’ War 
lie composed War Songs of a Grenadier , which were 
everywhere read, and have nob yet lost their popularity. 
They wore edited by Gloim’s friend Lessing, who, however, 
protested against their patriotic vehemence. Gloim was 
one of the most kindly of men, and became the patron of 
young poets, several of whom he always had in his pleasant 
bachelor’s home. He also kept up an extensive corre- 
spondence with other writers, which is now ail important 
source of information respecting tlie movements of contem- 
porary literature. One of his most intimate frionds, who 
resembled him only m geniality of disposition, was the 
noble-heartod Ewald Christian von Kleist (1715-59), who 
was fatally wounded on tho battlo-fiekl of Kunersdorf. 
He would still deserve to be romomborod as tho man whom, 
of all others, the equally noblo Lessing most loved. His 
descriptive poem F ridding (“ Spring ”) is partly an imi- 
tation of Thomson ; hut it is also tho work of an inde- 
pendent lover of nature, who knew how to givo beautiful 
utterance to truo and simple feeling, Eainlor (1725-98), 
another friend of Gleim, and the friend, too, of Kloist and 
Lossing, wrote spirited odes in Horation metres, which, 
like tho War Songs of a Grenadier , gave pleasure 
because of their strongly patriotic tone, — tho direct result 
in both cases of Frederick’s influence. Anna Louisa 
Karseli (1722-91), a pootess who owed much to Glenn's 
goodness, was a favourite among tho literary mon of tho 
day, but) her vorsos are ruder than they ought to havo 
been at so late a dato, Idyllic poetry, which Kloist and 
Gotz to some extent cultivated, was taken up in ear- 
nest by Solomon Gossncr (1730-87), whose prose idylls, 
The Death of Abel, The First Sailor, and others, were trans- 
lated into French and English, and wore better receivod in 
their foreign dress than in their original form. They are 
written in an easy stylo, and express much harmless 
although somewhat tedious sentiment. Ho was imitated 
by Xaver Bronner, a Catholic priest, whoso idylls havo 
not half the merit of his autobiography, which affords 
remarkable insight into the religious life of Catholic Ger- 
many about the middle of the 18th century. 

Raligioua The religious lyric, which had shared the general decay 
lyrics, during the latter half of the 17th century, displayed more 
vitality during part of this period. It owed its fresh life 
mainly to the pietists, who reopened fountains of spiritual 
feeling that had been apparently dried up by theologians. 
Among the best of this younger generation of hymn 
writers were Freyliughausen, Neumeister, and Tersteegen. 
Their fame was, however, less extensive than that of Count 
von Zmzendorf (1700-60), the founder of the sect of 
Herrnhiiter or Moravian Brethren. Besides hymns he 
wrote religious works in prose, and made himself one 
of the most prominent figures of his time by ardent 
missionary zeal. His followers, like all deeply religious 
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sects in Germany, delighted in hymns ; and many of those 
they produced are remarkable for the sensuous, sometimes 
almost sensual, forms iu which their emotions are 
expressed. 

Fables were at this time an extremely popular class of Fabu- 
writings, and nearly every imaginative writer sought to dis- hate, 
tinguish himself as a fabulist. The Swiss school, indeed, 
in their zeal for a combination of tho wonderful and the 
useful in literature, maintained that the fablo was the 
highest type of literature. As a rule, Lafontaino was 
taken as the model in works of this kind, but wo look 
m vain among his German imitators for his exquisite grace 
and naive 14 Gellcrt stands at the head of the more 

sentimental fabulists , after liim may be named WiUauow 
and Lichtwer. Tho latter (1719-83) has humour as well 
as sentiment, and some of his fables havo an artistic 
finish that indicates a faculty by which he might havo won 
distinction in more important labours. 

From about the middle of the 18 th century onwards a Popular 
number of prose writers, who may bo classed together as pluloso- 
popular philosophers, worked effectively for the enlighten- la- 
ment of ordinary readers. They attached themselves to 
some extent to Wolf; they also came under the influence, 
although not m any great degree, of the French Encyclo- 
pedists ; and they wore admiring students of the English 
deists, and of Locke, Shaftesbury, and Hutcheson. They 
are often condemned for the shallowness of their thought ; 
and if wo compare them with the great thinkers who 
followed them, tho condemnation is just. They did not 
grasp tho significance of tho problems which had been 
handed down by Descartes, Spinoza, and Leibnitz, with 
which Hume was now grappling, and which were soon to 
enter upon a now phase in tho critical philosophy of Kant, 

In regard to religion they had a very imperfect appreciation 
of every clemont that could not bo expressed m clear logi- 
cal statements; feeling and imagination were rigidly subor- 
dinated to tho understanding. And they had not oven a 
remote suspicion of what is now familiar as the historical 
spirit, so that they displayed amazing narrowness of 
vision in their treatment of past spiritual developments, and 
of contemporary creeds with which they did not happen 
to agree. But if wo aro to do justice to those popular 
philosophers, they must bo compared rather with their pre- 
decessors than with their successors. An important placo 
belongs to them in tho movement by which vital human 
interests havo boon raised above theological disputes, by 
which morality has received a basis independent of dog- 
matic religion, and by which toleration has been secured 
for men of every faith. They were penetrated by a truly 
humane sentiment; and it must be counted a high merit 
that in a country which had been more or loss dominated 
by pedants, and whose groat writers of a later age havo not 
always attempted to be both profound and clear, they sought 
to express themselves in unpretending and straightforward 
German. Tho chief of tho popular philosophers was 
Mosos Mendelssohn (1729-80), not a deep or massive Moses 
thinker, but a man of fine moral sympathies, an enthusiast Mendels- 
for freodom— from tho lack of which bo himself, as a Jew, solm ‘ 
keenly suffered-— and an incisive psychological analyst, His 
friend, Frederick Nicolai (1733-1811), tho Berlin book- Nicolai, 
sellor, had the misfortune to outlive his epoch, He had 
only words of contempt for Goethe and Schiller ; and 
Kant, whom he did not profess to understand, seemed to 
him a sort of cross between a bungler and an impostor. 

These terrible mistakes have made poor Nicolai, notwith- 
standing his lifelong warfare against bigotry, tho type of a 
narrow-minded bigot. Yet in his earlier days he was re- 
cognized by such a judge as Lessing, with whose friendship 
he was honoured, as a writer of talent. And his BiUioiheh 
(“ Library”), the most important literary periodical of his 
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day, did excellent service by providing the popular philo- 
sophers with a medium for the expression of their opinions 
on all the great questions which then agitated Germany. 
Other popular philosophers were George Suker (1720-79), 
who devoted himself to aesthetics in the spirit of the Swiss ' 
school, but with the advantage of later lights; Thomas 
Abbt (1738-66), whose style was one of uncommon 
vigour; Christian Garvo (1742-98), who did not attempt 
any great original work, but in letters and articles 
examined many individual philosophic questions from new 
points of view; and Johann Jacob Engel (1741-1802), 
whose PJdlosophfu r die Welt (“ Philosopher for the World”) 
interested a class of readers who would have been unable 
to follow a more adventurous guide. Ziminermaim (1728- 
95) hardly deserves to be mentioned in such good company ; 
but his Betracktungen uber die Bmscmhit (“ Observations 
on Solitude ”) by its sentimentalism and rhetoric earned 
Literal his name far beyond the bounds of Germany. Some theo- 
tteolo- logians, without exactly sharing the beliefs of tbe popular 
gmus. philosophers, were profoundly affected by thorn, Among 
these were Mosheim, tho ecclesiastical historian; Spalding, 
the translator of Shaftesbury ; and Jerusalem, the father of 
the young writer whose suicide suggested some elements 
in Goethe’s Werther. These liberal theologians did not 
hold a very intelligible logical position, but they were of 
some importance by their attempts to introduce a freor and 
more polishod style of eloquence than had hitherto marked 
the German pulpit. In regard to the permanent movements 
of thought, their influence was greatly inferior to that of 
Micbaolis and Sender, whose labours heralded the approach 
of modern Biblical criticism. 

His* In history Germany produced at this timo at least one 
torians. writer of high eminence, Justus Moser (1720-94), author 
of tho Osnah'wi'ische Gtsrluchte (“ History of Osnabrtick ”) 
Moser, and Patriotische Phcmtasien (“ Patriotic Fancies ”). Mosor 
was the first German historian who wrote a good stylo 
and attempted to penetrate to the moaning of events 
and to present them in tho light of groat principles. 
Ho also produced a strong impression by his enlightened 
patriotism and by his burning scorn of wrong. Schrock 
and Schlozor were prominent historians, and tho latter 
made himself known as a clear writor on contemporary 
politics, Karl von Mosor, of Stuttgart, applied to political 
subjects a faculty for wit and satire that was estimated 
highly in Ms own day, I 

» It has been already stated that the revival of classical 
study was one of the chief causes by which tho mind of 
Germany was awakened to now effort. Professors Christ 
and Ernesli, of Leipsic, who were the favourite teachers of 
many young students, including Lessing, were two of the 
chief writers to whom this revival was due. Incomparably 
Winded- greater than eithor, however, was Johann Joachim, Winckel- 
mann, mann (1717-68), whoso history of Ancient Art (1764) 
opened a new era in tho appreciation of ancient life. 
Later investigation has corrected Winckelmann on many 
points, but no critic has displayed a keener feeling for the 
beauty and the significance of such works as came within 
his knowledge, or a truer imagination in bridging over the 
gulfs at which direct knowledge failed him. And Ms 
style, warm with the glow of sustained enthusiasm, yet 
calm, dignified, and harmonious, was worthy of his splendid 
theme. What he did for ancient art was to some extent 
done for ancient literature by the untiring editorial labours 
of Christian Gottlob Heyne (1729-1812). 

National Important as Were many of these writers, Winckelmann 
Htera- above all, they exercised slight influence on the national 
ture> mind compared with the three men whom the Germans 
justly regard at the founders of their classical literature — 
Elopstock (17244803), Wieland (17334 813), and Less- 
ihg (17294781), 


Klopstock stood in direct relation to the Swiss writers. KIop- 
When a pupil at Schulpforta, one of the great Saxon schools stock ' 
which sent forth many of the best authors of the day, he 
was a diligent student of Bodmer, by whose critical 
principles he guided himself in reading Homer, Virgil, and 
Milton. The Messiah, on which his fame mainly rests, is 
now little read, and it is impossible even to glance through 
it without becoming conscious of glaring faults. Klop- 
stock’s genius was essentially lyrical ; he lacked the plastic 
force of imagination necessary for a great epic. His cen- 
tral figure is nowhere presented m clear sharp outlines ; 
it wavers between two distinct conceptions, that of a divine 
and that of a human character. And the facts to which 
he turns our gaze in the crisis of his narrative are not such 
as kindle the deepest sympathies ; he exhausts the powers 
of language to convey an impression of the Messiah’s suffer- 
ings, but we hear nothing of the qualities of soul which 
these sufferings rouse into action. The subordinate 
characters are innumerable, and except Abaddona, a 
repentant fallen angel, between whose character and whose 
fato there is an effective contrast, none of them can be 
said to livo ; they exist only as an excuse for the utter- 
ance of Klopstock’s feelings. They talk incessantly, weep, 
embrace, and kiss, but they never do anything that exhibits 
moro than a vast quantity of obtrusive sentiment, Hot- 
withstanding its obvious defects, however, tho Messiah 
has qualities which must still command admiration; it 
rovoals a nature full of lofty aspiration and deep humanity, 
and it contains individual images of striking force and 
beauty. 

It would be difficult to imagine anything moro dreary 
than Klopstock’s plays, the subject of three of which is 
Arminius, while the others deal with scriptural themes, 

Ho knew enough neither of lifo nor of the stage to be a 
true dramatist; his characters are mere names, and the in- 
cidents are grouped according to no principle of art. His 
odes, which he continued to write from tho beginning to tho 
end of his long career, arc of far higher excellence, Those 
wMch derive their inspiration from Northern mythology are 
too remote from general sympathy and too obscure in con- 
struction to awaken interest ; but tho stamp of genius is 
upon several of tho lyrics in which he expresses his passion- 
ate fooling for tho grander phenomena of naturo, his ardent 
patriotism, his enthusiasm for freedom, and his elevated 
sense of human worth and destiny. Both as an epic poet 
and as a writer of odes he had many imitators, who, like 
most others of their class, exaggerated the dofects of their 
model and left his virtues alone. His influence upon tho 
intellectual life of Germany was deep, and, on tho whole, 
benofleent. He encouraged the self-respect of his country- 
men, intensified their desire for an independent literature, 
and by handling high themes, sometimes powerfully, always 
seriously, suggested that the national imagination would 
reveal its full capacity only by undertaking greater enter- 
prises than any it had yet attempted. 

Although Klopstock was one of tho central literary fig- Wieland 
ures during two generations, he was not a prolific writor ; 
Wieland, on the other hand, was one of the most prolific 
of German authors. He was continually at Ms desk, and 
in the course of Ms career produced a considerable library. 

Of Ms many works the romantic poem Oberm is by far 
the most famous, and the only one that really pleases 
modem readers. Agathon ia perhaps the best of the prose 
romances in which he endeavoured to depict ancient 
Greek life. He was not endowed with great vividness 
of imagination, and his prevailing tendency is to extreme 
diffuseness ; hut some of his descriptive passages, espe- 
cially those in Oberon, have a touch of ideal grace which 
enables us to return to them with fresh relish. He had 
a fifte appreciation of style, and by the study of Greek 
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and French masterpieces persistently strove to acquire 
lightness, clearness, and ease. Even yet few German 
writers will compare with him m these qualities. In 
all his worts he had a strongly didactic tendency, hut 
his. teaching was the opposite of that inculcated by most 
modern writers who deliberately aim at ethical effect. 
Above all, he differed from his great contemporary, Klop- 
stock. Writing at first as a strict pietist, he ultimately 
became a pronounced Epicurean in the popular sense, and 
made it his object to proclaim an Epicurean theory of life, 
discouraging enthusiasm, laughing at such aspirations as 
those of his own youth, exalting the claims of the senses, 
and placing the highest virtue in kindliness and good 
humour. This tendency often conducts him to more 
slippery ground than any on which a German writer of his 
standing would now venture; hut it also gives him 
innumerable occasions for the play of a gentle and refined 
irony. 

Whatever may be the excellences of Wieland and 
Klopstock, both are essentially writers of the past. This 
Leasing, cannot be said of Lessing, the third great German of this 
period ; he is still a living influence. Ho is, indeed, the 
only writer before Goethe whom Germans can now read 
without feeling themselves in a world foreign to their 
sympathies. Throughout his career he strove to renew 
and fructify the intellectual life of his nation, and ho 
achieved his aim by important creative activity, and by 
the clearest, freest, and most drastic criticism of tho 18th 
century. 

As an imaginative writer he was chiefly distinguished in 
the drama, and his most important dramatic work is Minna 
von JBamhelm. If it cannot be said that this is, in the 
highest sense, a comedy of genius, it is at any rate a 
comedy which contains elements of permanent interest. 
The characters are vividly presented ; the plot is systemati- 
cally, yet naturally, unfolded ; the dialogue is clear, fresh, 
and animated. And the work has tho high merit of 
giving artistic shape to elements taken ky the dramatist 
from the living world around him. Emilia Galotti is 
marred by a deep flaw in the conception of the central 
figure ; but every other character in the tragedy is conceived 
with hold imaginative force, and it is possible for a compe- 
tent actress to soften, if not to harmonize, even the clashing 
elements m Emilia herself. Ho drama making even a dis- 
tant approach to the excellence of these two plays had 
been produced in Germany ; they thus gave literature in 
its highest department a fresh start. 

But valuable as were Lessing’s imaginative creations, 
they were inferior to his labours os a thinker. Here he 
was absolutely supreme among his contemporaries ; and in 
some respects he has not since been surpassed. His 
method is invariably critical, but ho aims at rising to the 
highest, most universal aspects of every subject with which 
lie deals. As a master of style ho ranks with the groatest 
European writers. The structure of his sentences is 
clear, precise, and compact; and ho keops tho mind 
awake by vivid images drawn from nature and from 
human life, by interesting, sometimes romote, allusions, by 
rapid strokes of wit, and by unexpected turns of thought, 
as if he were abandoning his main theme, while he is in 
reality indirectly advancing it. He has often been called 
the most critical of poets ; it would be equally just to call 
him. the most poetical of critics. 

The greatest of Lessing’s purely critical writings is 
Laocoon, a fragment, but a fragment containing the germs 
of much of the best thought of his own and the immedi- 
ately succeeding generations. It has an enduring value 
as the first serious and great attempt to 'distinguish 
sharply the realms of art and poetry, and to foster both by 
subjecting each to its own laws> Next in importance 
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stands his Hamburgmhe JDramatiirgie, a series of criti- 
cisms on plays represented at the Hamburg National 
Theatre. By these splendid criticisms, which are based 
in the main on Aristotle’s Poetics , with many side-references 
to Diderot’s theories, he put an end to the abject sub- 
mission of dramatic writers to French traditions. In his 
later years he issued the Wolfenbiittel Fragments, por- 
tions of a theological work by Reimarus, a deistical writer 
of admirable force and clearness. He thus became involved 
in a hot controversy with indignant professors and pastors, 
the noisiest of whom was Pastor Goeze of Hamburg. The 
tracts issued by Lessing in the course of this controversy 
are in form among the most perfect of his writings ; they 
are at once learned, keen, and witty. And in the history 
of Western thought they are of deep significance. His 
immediate object was to secure for criticism absolute freedom 
of movement; but he did very much more. He fore- 
shadowed, as a vital element of the coming time, inquiry 
as to the origin and growth of the Scriptures, the rise of 
Christianity, and the fundamental character of religion. 

And he indicated a far higher standpoint than that of the 
popular philosophers by vindicating the claims of feeling in 
spiritual life as opposed to those of the bare understanding. 

In his Education of the Human Face ho gave systematic 
shape to the fruitful principle that a religion which is not 
true absolutely or for all lime may be of vast importance by 
meeting the needs of a portion of the race in special epochs, 
and that there ism history, notwithstanding apparent reac- 
tions, a progressive movement towards higher intellectual 
and moral ideals. Tho suggestions thrown out in contro- 
versy he developed artistically in ono of tho greatest of his 
writings, the fine dramatic poem, Nathan the 1J r ise, a work 
which enshrines all that was noblest in the struggles and 
the aspirations of his ago, and connects the thought of the 
18th with that of tho 19th century. As a drama, it has 
serious faults ; hut it powerfully offects its purpose by 
revealing, in tho enlightened Jew, its lioro, the grandour of 
a nature which, instead of binding itself in dogmatic fetters, 
cultivates a spirit of froo and disinterested humanity. 

Thus in all directions this great writer laboured for the 
intellectual regeneration of his people, If Goethe, Schiller, 
and Kant found a nation prepared to receive their work, 
they owed tho fact to many causes ; bub among those tho 
chief were the political activity of Frederick II. and. tho 
literary activity of Lessing. 

YII. The Classical Period . — At tho closo of tho Soven After the 
Years’ War the conditions of public lifo were very unfavour- ® 0Te “ 
able to literature. The country was impoverished, and^ e ™ 
Frederick tho Groat and Maria Theresa wore almost the 
only sovereigns who showed the least regard for the wel- 
fare of their subjects. But tho mind of the nation had been 
thoroughly aroused from its long slumber. It had been . 
startled into patriotism by Frederick’s unsurpassed energy, 
while the labours of tho chief writers had imbued tho better 
part of tho middle class with a desire for a more varied and 
interesting life. As political freedom was still a dream of 
tho futuro, they turned more and moro to books for refresh- 
ment and stimulus. Multitudes of young men who in 
other circumstances would have occupied themselves solely 
with practical duty becamo authors, and they urged each 
other to an activity without parallel in any previous period. 

Most of tkeso young writers were deeply influenced by 
tho men of the older generation — Lessing, Wieland, and 
Klopstock. They were also ardent students of Shakespeare, 

Ossian, and Dr Young, poets who were oddly supposed to 
be on the same level and to share the same tendencies. 
Rousseau excited almost as much enthusiasm in Germany 
as in France, and the criticism of Diderot found many 
warm admirers. Under these diverse influences a curious 
Movement began which is known as that of ** Sturm und 
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Drang” (“ Storm and Pressure”). It lasted, from about 
17T0, for ten or twelve years, and included nearly all the 
writers who still had fame to win. Their most prominent 
quality was discontent with the existing world They 
detested not only tyranny and superstition but everything 
which prevented, or seemed to prevent, the free exercise of 
any powerful impulse. To break down conventionalities 
appeared to the “Sturm und Drang” poets their time 
function ; but even this did not satisfy them, They longed 
for some knowledge deeper and more intimate than that 
attained by science, philosophy, or history, for some emotion 
intenser than can arise from any known human relation. 
All these conflicting feelings they expressed in their writings. 
Prom slavish submission to French critical laws they were 
of course completely emancipated. Most of them despised 
laws of every kind in literature as well as in life, and con- 
tinually proclaimed that the duty of a man of genius was 
to write precisely as nature dictated. By “ genius” they 
meant vehement sensations, by “ natuie ” a free use of 
vigorous epithets. 

The writer who formed the connecting link between 
Lessing on the one hand and Goethe and Schiller on the 
other, and whom the best writers of the “ Sturm und Drang” 
movement regarded as their critical guide, was Johann 
Go ttfned Herder (1 7 14-1803). Herder is sometimes com- 
pared with Lessing, but while Lessing has a cosmopolitan 
touch which makes him intelligible and attractive to all the 
world, Herder is in the strictest sense a German, and is 
only slightly studied beyond his own nation. He was less 
boldly original than Ms older contemporary, and never 
attained the clearness, force, and classic beauty of Lessing’s 
style. Nevertheless he is justly ranked among the most 
distinguished spirits Germany has produced. His mind 
was receptive in many different directions, and what lie 
absorbed ho made his own by independent thought, giving 
it out in new and suggestive forms. As an original poet, 
Herder does not rank high , yet genuine poetic impulses 
are visible in the poem in which he gavo shape to the 
Spanish legends of the Old. The literature in which he 
looked for the highest manifestation of thought and feeling 
was that which appeals to popular sentiment and has its root 
in popular life. Lessing had already called attention to tho 
songs and ballads of the people ; but Herder was the first 
German who decisively followed the impulse which led in 
England to the publication of Percy’s Reliques. In his 
Stimmm der Volker (“Voices of the Peoples”) he brought 
together an admirable collection of the lyrical utterances of 
many races ; and it would be difficult to overrate the ser- 
vice he thus rendered, for he conducted his countrymen to 
a source of imaginative pleasure and revival in which their 
literature is exceptionally rich. By far Ms most important 
prose work was his Idem zur Philosophic der G-eschickte der 
Memchheit (“Ideas towards tho Philosophy of the History 
of Humanity”), in which, working to some extent on the 
lines laid down in the brief paragraphs of Lessing’s Educa- 
tion of the Human Race , he develops the conception of pro- 
gross, and indicates that we can fully understand any single 
element of history only by seeing it in the light of human 
evolution as a whole. This excellent book elevated the 
aims and enlarged the scope of historic inquiry in Germany; 
and it still produces a powerful moral effect by its noble 
spirit of humanity. To the end of his days Herder was 
animated by a fine enthusiasm for human happiness, and 
it lights up his pages even when his subject does not lead 
to its direct expression. 

To Herder belonged the high honour of stimulating and 
directing, at a critical stage, the young genius of Johann 
Wolfgang Goethe (1749-1832). In naming Goethe we 
mention the writer who holds in German literature the 
place held by Shakespeare in the literature of England, 


and by Dante in that of Italy. He towers high above 
even the greatest of his contemporaries, predecessors, and 
successors, — Schiller himself, who is most worthily asso- 
ciated with him, being far inferior in breadth of sympathy 
and splendour of creative impulse. Goethe, indeed, is one 
of the few writers who, while marked by strongly national 
characteristics, belong to the world rather than to a particu- 
lar countiy. The special phases of his age have begun to 
pass away, but his best work has lost none of its freshness : 
it cannot become old, since it is rooted m elements of human 
life that eternally endure. 

All things co-operated to render worthy of his destiny 
this favoured child of fortune. During his long life ho 
enjoyed almost uninterrupted physical vigour , ha was bora 
into a family of prosperous circumstances, although not so 
highly placed as to satisfy his ambition ; he received the 
best intellectual training his epoch could afford ; in Weimar 
he was free to adapt the plan of his life to his inclinations ; 
and he appeared at the very time when, by an era of sincere 
poetic endeavour and unparalleled critical labour, the mind 
of the nation had been prepared for the boldest efforts of 
genius. Nature has seldom lavished so many advantages 
on the greatest of her great men. 

Tho quality in Goethe which immediately arrests atten- 
tion is the extraordinary range of his activity. Hardly 
any aspocb of human existence was strange to him. Ho 
possessed in an unsurpassed degree the faculty of dramati- 
cally thinking Mmself into phases of life to which his per- 
sonal impulses would not have led him; and he deliberately 
enlarged Ms experience by exercising this power at every 
stage of Ms career. It was his prevailing conviction that 
all ideals which fascinate or have fascinated humanity 
must have a touch of vitality; and none was so remote 
from Mm but he sought to penetrate to its meaning. He 
coaid be just to Hellenic culture without doing wrong to 
medievalism, he appreciated the spirit of Christianity 
without being indifferent to the faith of the Parsees or 
the Buddhists ; he presented the ascetic aspirations of a 
“beautiful soul,” while sotting forth the gaiety of the 
brightest and most careless tempors ; he felt the charm of 
art at tho same time that he carried on profound researches 
in science ; ho loved his country, and yet, even when it was 
overrun by Napoleon’s troops, lie would not join the patriots 
in saying a harsh word of Prance. This absolute univer- 
sality destroyed enthusiasm for special practical move- 
ments; but it gave astonishing variety to his literary 
achievements. Goethe’s was in every respect a thoroughly 
poetic nature. He could nob pass through a profound 
experience, an image of beauty could not cross his vision, 
without an accompanying impulse to find for Ms emotion 
an adequate sensuous representation. So vast a body of 
writings as his inevitably includes much that is tedious, 
but in his happiest moments his genius moved with the 
ease, the certainty, the calmness of the groat forces of 
nature ; he could be as perfect in the lightest stroke of 
delicate feeling as in the grandest flight of soaring imagina- 
tion. The world he reflects is the world we actually know ; 
but he is not, therefore, in any narrow sense, a realist. The 
facts he images are shaped and coloured by his thought and 
feeling ; he breathes into them a life by which they axe 
made of universal significance. This combination of 
realism and idealism is one of the chief secrets of Ms 
power. His art aims at producing the most general effects, 
yet it is kept fresh, vivid, and true by incessant contact 
with the concrete life of men. 

Heme relates that he felt inclined to address Goethe in 
Greek, so like was the calm dignified old man to an earthly 
Zeus ; and this is probably the image suggested to most 
minds by Ms name. But in youth he was full of eager 
life; restless; add passionate, and his e.arly works hear the 
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impress of turbulent feeling. Of these the first published 
was Gotz von Berlichingen, which instantly established his 
fame as one of the chief writers of the “ Sturm und Drang” 
school. It is almost as formless as their inartistic writings. 
The language is sometimes excessively rude, and there is 
no attempt to combine the different scenes into an harmoni- 
ous picture. Yet it is sharply separated off from the taste- 
less plays with which it was compared, for everywhere we 
find traces of immature power. The characters are alive ; 
they act and react upon each other as we should expect men 
and women to do in a stormy and troubled epoch ; and by 
a few touches of apparently unconscious art we are made 
to realize the vital change through which the society of the 
age of the Reformation, was passing. Die Leiden des j ungen 
Werthers (“ The Sufferings of Young Werthor”) gave Goethe 
a European reputation. Much of its sentimentalism now 
excites smiles instead of tears ; but with all its faults it 
has an enduring fascination. It breathes a warm love of 
nature, of which it presents vivid pictures ; it conveys a 
powerful impression of the mingled force, sweetness, and 
unreasonableness of early passion ; and it expresses with 
deep pathos that weariness of life which forms one of the 
moods of poetic youth, aud the manifestation of which was 
a favourite pastime of the less sincore “ Sturm und Drang” 
versifiers. The piomise of Gotz and Werther was not 
sustained by all the works produced in the first part of his 
career. Clavigo is only a fairly good acting play; and Stella 
has even more than the extravagant sentimentalism of 
Werther, with only an occasional touch of its poetry. On 
the other hand, it was now that Goethe began Faust ; and 
the fragment, Frometheus , expresses a grand defiance 
that is the more impressive because of the deep philo- 
sophic thought which may be traced in the background. 
It was, however, m his lyrics that the richly varied life of 
Goethe’s youth most perfectly revealed itself. There are 
no German lyrics, if we except Heine’s, which deservo to 
be compared with Goethe’s ; perhaps none in any literature 
have a more subtle charm. Profiting by the teaching of 
Herder, he Btudied the artless beauty of the best songs of 
the people, to some of which he gave new form, while re- 
taining their primitive simplicity. Ilia own lyrics are at 
once popular and artistic ; he takes as his themes the joys, 
the longings, the regrets whioh. all men understand, and 
weds them to melodics of dolightful ease and grace. 
Almost every poem was suggested by somo passing emotion 
of his own ; yet his foeling is so purified that his words bo- 
come the voice rather of humanity than of an individual 
man. His ballads aro not, as a rule, so poworful as his 
songs, but both have ono quality in common— -without 
elaborate descriptions they continually call up by an 
apparently accidental word or phrase a cloar vision of some 
natural object or scene. He is equally master of himself 
in rendering nature as a mirror in which wo see the reflec- 
tion of our own experience, or as a powor moving on in 
calm indifference to our hopes and foaiu 
In 1775 Goethe settled in Weimar, where Wieland 
already was, and whither he was ultimately followed by 
Herder and Schiller, so that the little town became the 
centre of the intellectual life of Germany. After an inter- 
val of ten years, during whioh he published nothing, he 
paid his famous visit to Italy. Here his genius was kindled 
anew, and a close study of sculpture and painting suggested 
to him the necessity of submitting more fully than he had 
yet done to the permanent laws of art. Tie fruits of this 
experience were IpMgenia, Tam , and Egmont, all of which 
ho took with him to Italy in an unfinished form. The 
first two of these dramas were accepted as imitations of the 
antique; but they are so only in the sense that in each the 
parts are rigidly subordinated to the intention of the whole, 
that there is an orderly sequence in the development of the 


action, and that they are marked by elevation and simpli- 
city of style. While incomparably more finished as works 
of art than any of the greater works he had before produced, 
they indicated no falling off m energy of imagination. 
IpMgenia, although its subject is Greek, is in tone and 
motive altogether Christian , and it would be difficult to 
name a more attractive picture of a modem lady than the 
pure and high-minded heroine. In Tasso Goethe draws in 
strong and sure outlines the sorrows of a poetic nature which 
will not sharply discriminate the real from its own ideal 
w T orld. This dramatic poem is hardly more remarkable for 
the truth and vividness of its conceptions than for the 
charm of its versification and the wealth and beauty of its 
language. Egmont, however, has more movement, and 
touches human experience at deeper points. Most readers 
agree with Schiller’s criticism, that there is too much melo- 
drama in the closing scene, in which Clarchen appears to the 
hero as the spirit of freedom, aud that, notwithstanding the 
liberties taken with history, Goethe lias hardly succeeded 
in making Egmont the type of an enemy of despotism. 

But Clarchen is a beautiful study of a mind stirrod by lovo 
to great rosolves ; and there is splendid portraiture in the 
characters of Alva, William of Orange, and tho Princess 
of Parma. 

Meanwhile, a new literary forco had revealed itsolf in Scliillet 
the lifo of Germany : Schiller (1 759-1 S05), Goethe’s great 
rival, had begun to divide with him the public attention 
and interest. Tho names of those two poot.s, in virtue of 
whose labours their period deserves to bo called classical, 
are indissolubly connected, yet they wore marked off from 
each other by profound distinctions, Goethe is often called 
tho poet of culture, and it is true that ho never ceased to 
subject his powers to systematic discipline. Ho was also 
one of tho keenest critics of modern times. But tho charm 
of his best writings is not dopeudont on criticism or cul- 
ture ; it springs from tho spontaneous movement of a great 
imaginative faculty. Schiller, on tho other baud, while 
also endowed with imagination, possessed it in a much less 
degree. His poetry would probably Imvo lived even if he 
had not had the advantage of a thorough grasp of esthetic 
laws ; but it would certainly havo had no claim to the dis- 
tinguished place it now holds in European literature. He 
did not attempt so wide a range as Goethe, and within liis 
scope ho was not, like Goethe, a disinterested observer ; ho 
flung himself into tho midst of tho struggles of his time, 
and fought valiantly as tho champion of a side. Fortunately 
for Germany, his sido was always that of a truly chivalrous 
mind ; for Schiller was ono of tho most unselfish of men, 
with lofty aspirations for the race, and a generous confidence 
in its essential goodness. Those qualities determined the 
character of liis conceptions. Gootho presents ns with 
idealized pictures of the world ; Schiller's creations aro not 
so much picturos of tho world as tho figures of a realm, 
distinct from actual life. Ilia supremo aim was to express 
great sentiments and idoas, and as tho medium for their 
utteranco ho conceived characters which aro to bo found 
only in a poet’s dreams. 

Schiller began his literary career os a youth of two-and- 
twenty, inspired by revolutionary ardour, detesting every 
conventionality of society, dreaming of a world in which 
will and passion should have absolute licence, Ho relieved 
himself of his vehement emotions in his first throe plays, 

Die Fttuber (“Tho Robbers ”), Mem, and Cabals md 
Lithe (“Intrigue and Love”). Genius never boat with 
more Titanic energy against an unsympathetic world than 
in these dramas; the impulse of the “Sturm und Drang” 
period, as it was about to die away, spoke in them its 
wildest, most passionate word Don Carlos, his next 
drama, still manifested inability to form an organic whole ; 
it contains scenes which hate no bearing on the central 
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action, and there is liaidly ail attempt to explain deeds by 
natural and intelligible motives. But wo aie no longer in 
tlie presence of one who merely raises an outcry against the 
existing world ; furious resistance to despotism has become 
enlightened enthusiasm for freedom, humanity, and pro- 
gress. Although the part of Marquis Posa is imperfectly 
worked into the scheme of the play, he is a nobly ideal 
creation ; through him Schiller pours forth his own aspira- 
tions for the welfare of mankind There is admirable art 
in the momentary elevation caused by his greatness of soul 
even in the dark and selfish Philip and the restless and 
wayward Don Carlos 

.After ho settled in Jena in 17SD as professor of history, 
Schiller was often in Weimar; but for a time ho and Goethe 
held apart. By and by they began to approach each other, 
and from about 1704, their acquaintance ripened into fast 
friendship. The friendship of Goethe and Schiller is one of 
the most beautiful m the history of literature. It made no 
essential change in Goethe’s modes of thought or expression, 
but it spurred him to the highest activity of which his genius 
was capable. His friend, ho himself declared, “ created for 
him a second youth, and again made him a poot, which he 
had almost ceased to be.” On the other hand, in contact 
with Goethe’s larger intellectual life, Schiller was raised to 
new points of view, and he acquired for the first time that 
mastery of artistic methods which secured for him his highest 
triumphs. lie now became as remarkable for tho perfection 
of his form as for the depth and warmth of his feeling. 

The two friends worked harmoniously in connexion with 
Schiller’s journal Die Horen , and wrote in common the 
Xenien, a number of epigrammatic verses meant to wound 
their literary enemies. On tho whole, it is surprising that 
comparatively so few of tho arrows in this rather large 
quiver are delicately pointed and feathered. A very differ- 
ent stage of excellence is reached by Schiller’s well-known 
ballads, which wore written during tho period of his intimacy 
with Goethe, Nearly all of them are marked by force of 
conception and by purity and dignity of style. In lyrical 
poetry ho had acquired some distinction before ho know 
Goethe, but it was in competition with his friond that ho 
achieved his masterpiece, Das Lied von der Diode (“ Tho 
Song of tho Bell”), in which within a small compass ho 
presents an improssivo picture of the course of human life, 
varying his melody with subtle art to suit the changing 
aspects of his theme. Loss artistically perfect than the 
Glode, othor lyrics, such as Der Genius, Die Ideale , Der 
Spauergang, havo the power which belongs to deeper per- 
sonal emotion. In ease and spontaneity none of Schiller’s 
lyrics equal Goethe’s, in which, as Homo soys, “ the word 
embraces you while the thought kisses you.” But they 
express in clear and noble languago somo of tho highest 
feelings excited in a poetic mind by contemplation of human 
life and destiny. 

In his dramatic writings Schiller was influenced by 
Goethe even more than in his lyrics and ballads. Tho 
whole sorios of tragedies which he now wrote have historic 
or legendary themes, and he displays remarkable skill in 
unfolding through the past his greatest ideas respecting the 
future. At the same tune he evokes from it a company of 
finely ideal figures, whoso qualities are revealed by the 
systematic development of large and carefully conoeived 
schemes. Wallenstein, the earliest of the Beries, consists of 
two plays, The Ticcolomini and Wallenstein’s Death , the 
former of which is preceded by a number of scenes present- 
ing a vivid picture of Wallenstein’s camp. The tragic 
motive of this great work is somewhat obscure. We are 
made conscious by many artful touches of the ultimate 
issue; but Schiller does not render fully intelligible the 
play of the influences which result in disaster. There is, 
however, high imaginative faculty in his conception of 


Wallenstein’s powerful, dark, and wavering character ; and 
every reader feels the charm of the love passages between 
Max Piccolomini and Tbekla. In Maria Btuart Scbiller 
triumphs over an obvious difficulty by admitting the 
heroine’s guilt, while he stirs our pity for her sufferings and 
our admiration for the spirit of endurance with which they 
are met. In the Jungfrau von Orleans , “ The Maid ” would 
have given purer pleasure if she had not been represented as 
loving one of the English commanders; but this only slightly 
mars the splendid picture of her patriotic devotion. As a 
work of art, the Braut von Messina is the least successful 
of the later dramas, for it attempts to combine romantic 
and classic elements which are irreconcilable ; it contains, 
however, some of the most brilliantly rhetorical passages in 
the German language. The last of his completed works, 
and in some respects the best, was Wilhelm Tell. Here his 
love of freedom shaped for itself forms of immortal beauty. 

At a time when the French emperor threatened the inde- 
pendence of all Europe, men felt tho power of the play 
more keenly than can be done in a calmer period; but it 
has permanently enriched the life of humanity by its con- 
ception of a character dominated by high, ideal passions. 

Schiller never saw Switzerland, yet in this powerful drama 
he renders with astonishing vividness tlie grander effects of 
Alpino scenery. 

During his friendship with Seliillor Goethe wrote in com- Goethe’s 
petition with him. many lyrics and ballads. In works of the ballads, 
latter class, as Goethe himself thought, he was surpassed by 
his friend. He is incomparably more subtle and suggestive 
than Schiller ; but for this very reason he is less effective. 

A ballad does not deserve its name if it is not popular; and 
we hear the voice of the people themselves in Schiller’s free, 
bold, and simply harmonious verses. One of the longer 
works published by Goethe during this period was Hermann Her- 
und Dorothea, His delicately chosen language and digni- maun 
fiod hexameters aro not always in keeping with the somo- 
what prosaic life they are hero used to portray ; but tho 
poem is the nearest approach that has been made to the 
successful epic treatment of an ordinary theme. And it 
rises to a high level of imaginative power in the contrast it 
suggests between tlie still life of tho humblo village, with 
its litllo idyll of satisfied lovo, and the far-off' desolation of 
the revolutionary wars, of which we are reminded by the 
band of emigrants. The genius of Goethe moves more 
freely in Wilhelm Meister, of which the first part was now 'Wilhelm 
published. This work has perhaps given rise to more con- Meister. 
tradictory criticism than any other book in modern literature. 

We may safely disregard the opinion of those who find in 
it all the excellences that can be combined in a prose 
romance, for it is without plan, and its style is singularly 
unoqual. When Goethe himself admitted that he did not 
possess tho key to its full significance, his warmest admirers 
may allow that perhaps there is no key to possess. Yet 
few of his writings present more striking evidence of 
the fertility of his power. He interests us equally — 
to recall only a few of tho characters— in the gay and 
worldly Phillina, in the romantic Mariana, and in that most 
mysterious, lovely, and fascinating of creations, Mignon, 
whose Kenmt du das Land is perhaps the noblest of those 
pathetic poems in which a soul in an uncongenial world 
calls up a momentary vision of its true home. It is not 
only in its dramatic conceptions that Wilhelm Meister is 
great ; it contains some of Goethe’s deepest thoughts on life 
and literature. 

After the death of Schiller Goethe turned Ms attention 
more and more to science, his achievements in Which hate 
been fully appreciated only since the growth iff the doctrine 
of evolution. Still, it was in his latest period that he com- Faust, 
pleted the most famous and the greatest of his Works, 

Faust, a poem which he began in youth and did not finish 
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until nearly his last birthday. The Faust of legend was a 
vulgar magician ; Goethe so conceives the character that it 
indicates the deepest mysteries of human existence. The 
second part, in which the problem of the poem is solved, 
can hardly be regarded as a work of art ; it is, or seems 
to be, confused and dark. And the individual elements 
of the first part are not completely welded ; they form 
rather a series of poems than a single creation. In these 
individual elements, however, we find the grandest sweep 
of imaginative thought yet achieved by the German genius. 
The episode of Gretchen reflects with perfect art the most 
alluring and the most sorrowful facts of life ; and philoso- 
phy and religion m their highest aspects meet in Faust’s 
aspirations and straggles. 

Goethe’s It might have been supposed that at the age of seventy 
latest Goethe had no new imaginative worlds to conquer ; yet he 
writings, ^ 6tl published his Westostlicher Divcm , representing, with 
dramatic sympathy and lyric force almost unabated, the 
combined mysticism and sensnousness of Oriental life. Ten 
years before, he had issued Wahlvenvandtscha/ten (“ Elective 
Affinities”), a powerful picture of impulses wliichlaw cannot 
control, and in which, are concealed the germs of tragic 
issues. It has, however, less charm than another prose 
work, Dichtung und Wahrheit (“ Poetiy and Truth ”), in 
which he draws a slightly idealized sketch of Ms early life. 
This fascinating book has made the figure of young Goethe 
as familiar as his chief dramatic characters; and no 
creations of the fancy are better known than the Frederikas 
and the Lilis, who had long before occasioned his sweetest 
lyrics, and the memory of whom in old age gave delicacy 
and music to his style. 

While Goethe and Schiller were in the midst of their 
French career, Europe was startled by the French Bevolution. At 
Revolu- first it stirred as much interest in Germany as iu England. 
tm> The aged Klopstock greeted it with odes full of the fiery 
energy of youth, and for a time Schiller almost fancied 
that his loftiest hopes were about to be realized. Sympathy, 
however, was transformed into bitter opposition by tho 
Beign of Terror; and when Germany was trodden under 
foot by Napoleon, she turned more and more from every 
kind of French influence. Thus it happened that, although 
the ideas of the Bevolution have indirectly afifeoted the 
literature of Germany as deeply as that of the rest of 
Europe, their immediate effect was slight and transitory. 

An event of the highest importance in the intellectual 
Kant, growth of Germany was the publication, in 1781, of Kant’s 
Kritih der Remit, Verhmft. It is hard for men of a later 
time, accustomed to metaphysical speculation, to realize the 
impression produced, by this great book Its clToct in 
philosophy was not unlike that caused in our own day in 
science by Mr Darwin’s Origin of Species. Everywhere 
among thoughtful men, at the universities especially, 
philosophy became the absorbing subject of study ; and it 
was taken up at a point from which its whole past develop- 
ment was for the first time intelligible. Goethe, without 
neglecting the movement, was perhaps less stirred by it than 
any other prominent writer; Schiller became one of Kant’s 
most enthusiastic students, and traces of the new system 
are to be found in many of his later lyrics and dramas. He 
also applied its principles to aesthetics in several admirable 
critical writings. By and by, dissatisfied with the gulf left 
by Kant between mind and matter as “ things iu them- 
selves,” philosophers started in search of some principle 
which should harmonize all the elements of existence ; and 
thus grew np, one after the other, the systems of Fichte, 
Schell mg, and Hegel. For more than a generation these 
thinkers excited deeper interest than imaginative writers ; 
the most serious minds were fascinated by speculations 
which placed in new lights all the greatest questions 
Mating to human thought and action. 
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Of the poets or versifiers who began their career with Sturm 
Goethe, the one who for some time attracted most notice und 
was Klinger (1753-1831), whose play, Sturm und Drang , ■ Dran & 
is at least memorable through its title. Other plays of his 1306 s ' 
were Conradvi and Medea ; and he also wrote romances, of 
which the best known were Faust’s Leben, Thaten, und 
Eollenfahrt and Der Weltmam und der Dichter. His 
writings are violent and noisy, without a touch of true art ; 
what he mistook for imagination was a power of crude and 
unmeasured declamation. His later works express the 
bitterness of a deeply disappointed man. Lenz (1750-92), 
whose name is usually connected with that of Klinger, did 
not make even so distant an approach to imagination as his 
rival ; his plays are the wild outgrowths of a mind which 
has made no sincere observation of life, and has submitted 
neither to intellectual nor to moral discipline. A man of 
much greater talent than either was Daniel Schubart 
(1739-91), the restless, licentious, and unfortunate poet 
who, for publishing a piece of false news, was confined for 
ten years in a fortress, where he suffered incredible hard- 
ships. In Ms attempts to portray the horrible he is some- 
times extremely grotesque, but his best verses have both 
music and pathos, and they had the good fortune to exercise 
some influence on Schiller. He was one of the earliest 
publicists of Germany, and his hatred of despotism was 
the real cause of the infamous act which deprived him of 
freedom. Writers who shared the spirit of “ Sturm und 
Draug,” and applied it in new directions, were Lavnter and 
Basedow. Lavater enjoyed tho friendship of nearly every 
distinguished man of his clay, yot he was vain and 
fanatical. His Fhysiognomisehe Fragments (“ Fragments 
on Physiognomy ”) were supposed by thousands of readers 
to find in the relations of mind and body the materials of 
a now and mysterious science ; but the pretended scienco 
was in reality a mixture of commonplace and extravagance. 
Basedow, although with too passionate a faith in tho power 
of education to cffoct an immodiato transformation of the 
race, did oxcellont servico by advocating, after Bousscau, a 
more humane and natural system of montal training than 
had beforo prevailed. The same cause was moro temper- 
ately promoted by Oampo, who wrote some admirable books 
for the young ; and tho Swiss educational reformer, Pcs- 
lalozzi, sot forth methods of instruction in earnest didactic 
works which had some effect iu nearly every country in 
Europe. 

The excitomonfc of the “Sturm und Drang” writers was Hain- 
sliaied by a band of young poets who in oilier respects dis-^,™ d 01 
played a wholly different tompor. Most of them were * 
students at Gottingen, whero they gathered round Boio, fciiool. 
editor of tho Musenalmamch, a journal ho had started in 
imitation of Le Mercure de France, and to which Goethe and 
many of the best of tho youngor men of tho day contributed. 

They called themselves the “Ilainbimcl” (“Grove Confede- 
ration ”), because of their dancing ono night by moonlight 
round an oak tree, swearing eternal friendship, and vowing 
to devote themselves to their native land. Tho god of 
their idolatry was Klopstock, whoso somewhat fantastic 
enthusiasm for primitive Germany they fully shared, and 
whose labours on behalf of virtue they never ceased to 
celebrate, while they loathed and despised 'Wielancl 
Several members of the “Hainbund” afterwards acquired 
distinction, and all of them were moro or less remarkable 
for the genuinely popular tone of their writings. By far 
the greatest of them was Burger (1748-94), who, although Bttrger. 
he never did full justice to himself, gave evidence of an 
original and advon turous genius. His Lenore, a translation 
of which was Scott’s first published work, is full of weird 
power, and his sonnets are among the most perfect in Ger- 
man literature. Hia faculty of meeting the popular taste 
was possessed by Holty (1748-76), who, however, delighted 


GERMANY 



eomantic school.] 

in mild and calm, expression, while the best of Burger’s 
poems are full of stir and action. Johann Martin Miller 
(1750-1814) became known chiefly as the author of the 
romance Siegwart, a rather weak imitation of Werther. 
Some irreverent spirits ventured to laugh at its tedious 
pathos, blit it was welcomed by the majority of the middle 
class, who took especial delight in the songs it includes. 
Christian, Count Stolberg, and his brother, Frederick Leo- 
pold, were also members of the Gottingen school. Besides 
imitations of Greek plays, they issued odes, ballads, and 
songs. Of the two the most powerful was Frederick Leo- 
pold (1750-1819), in some of whose briefer pieces there is 
true feeling for nature. He continually verges, however, 
on extravagance, and often takes the fatal step from the 
Voss, sublime. A stronger writer was Johann Heinrich Voss 
(1751-1826), author of a famous idyll, Louise , which was 
received by Schiller as a poem of first-rate importance, and 
suggested to Goethe the idea of his Hermann unci Dorothea. 
Its homeliness 'of style is perhaps more m keeping with its 
simple and commonplace theme than the classic grace of 
Goethe’s verses. Voss acquired a better title to fame by 
an admirable translation of Homor, which did for the 
Iliad in Germany what Pope’s translation did m England. 
Voss’s rendoruig is less polished than Pope’s, but mcom- 
Claudiiu. parably mote faithful. Matthias Claudius (1740-1 81D), 
although not a member of the “ Hainbuiid,” is usually 
associated with it because of lus general sympathy with its 
tone. The Wandsbechr Bote (“ Wandsbeck Messenger”), 
in which lie brought together all his writings, contains 
much simple poetic feeling, and some of his songs are still 
popular favourites. 

Imitat- While these writers attached themselves to Klopstock, 
°nof others showed traces of Wieland’s influence The most 
Wielaud. xniporfcanb of tins class was Wilhelm Iloinso (1749-1803), 
whose chief work was An Imghello, a prose romance. He 
shares Wiclaud’s general theory of life, hut, instead of ex 
pressing it in the calm, ironical style of lus master, lie is 
vehement, tumultuous, and enthusiastic. Amid his wild 
exaggerations he sometimes displays a remarkable power 
of describing physical beauty. lie was an ardent student 
of art, and was the first German writer who succeeded in 
reproducing in glowing language the impression produced 
upon him by pictures and music. Other imitators of Wio- 
land were Aloys Blumauer, who mistook vulgar burlesque 
for satire ; Alxmger, whose Doolin von Maim may be 
taken to represent a large class of tiresome poems of 
chivalry ; and Von Thiimmel, who, with considerably moro 
ability thau those writers, spoiled lus good qualities by 
Imitat- cynical grossness. An indofinito number of mediaeval 
ora of plays wore written in imitation of Goethe’s Goiz, and 
Goetlio romances in imitation of Schiller’s Jiauber. Of 

Schiller. ^ atter sliest and most famous was the Rinaldo 
Mnaldini of Vulpius. Jung Stilling (1740-1817) con- 
tinued the sentimental tone of Wither in a number of 
curious autobiographic tales, which acquired extraordinary 
popularity, and threw much light on the inner tendencies 
of the later pietists. Among imitators of Schiller’s lyrical 
poetry the best were Matthison and Salis-Seewis ; but 
they were moro successful in reproducing his moral feeling 
than in rivalling his high art. For many years the stage 
was in the possession of Iffland (1759-1814) and Kotzebue 
(1761-1819). The former, who was a distinguished actor, 
wrote dramas chiefly of domestic interest. They are 
without genius, but had the morit of almost displacing the 
foolish mediaeval plays of Goethe’s imitators. Kotzebue 
was a most prolific writer; and although he had no 
imagination, and wrote merely to catch the applause of the 
moment, his comedies still deserve to be named among 
the few works of this class which have hitherto been pro- 
duced in Germany. 
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A writer who exercised some influence over the youth Jacob 
of Goethe was Frederick Jacobi (1743-1819). He was 
the author of two romances, Alwill and Woldemar, m 
both of which there is a little of Werther's senti- 
mentalism, although their main purpose is didactic He 
also wrote a number of philosophical works. His mam 
principle is that the sources of religion and morality 
are to be found m intuition ; and by a constant re- 
iteration of this doctrine he worked m opposition to 
Spinoza, to Kant, and to Schell mg, There are occasional 
gleams of philosophical genius in Jacobi, and he is of some 
interest to Enghsh readers because of the attention Sir 
William Hamilton appears to have devoted to his writings. 

An author of a very different type, and of far greater 
eminence, was Jean Paul Richter, usually called Jean Paul Richtc 
(1763-1825). It is difficult to do justice to Jean 
Paul, for he commits almost every fault of which a writer 
of romance can be guilty; he is at different times 
pedantic, extravagant, sentimental, and tedious, He pre- 
scribed for himself no limits ; everything that occurred 
to him at the moment of his writing went down exactly as 
it suggested itself. Yet it is impossible even to look into 
any of lus innumerable books without recognizing his 
genius. The work which has maintained the strongest 
hold over the nation is perhaps his charming prose idyll, 

Die Fleyeljakre (“The Years of Wild Oats”), but his 
great romauce, Titan, and the less ambitious iSiebenlms, 
or “Flower, Fruit, and Thorn Pieces,” havo also kept their 
place as works of permanent excellence. Tho most admir- 
able quality of Richter is his humour, No German writer 
plays with his subject more delightfully, and he produces 
Ins most striking effects in dealing with the simplest, most 
unpretending relations of life. He is usually very near the 
sources of pathos when he smiles, and Jean Paul’s pathos, 
at its best, is full of power, awakening the deepest feeling 
by its obvious siuccrity. Sometimes it is associated with 
lofty imagination, as in the famous dream m which ho de- 
scribes a universe without rehgiou. His fooling for the 
periodic changes of season in nature is that of a poet in the 
highest sense, his descriptions of spring being perhaps un- 
surpassed for their glowing yet tender beauty. To his other 
excellences we must add the manly spirit which led him 
to scoff, occasionally without clue measure, at every kind 
of vulgarity and pretence, and at the same time pre- 
served m its original freshness his sympathy with his 
fellow-men and his passion for their enlightenment and 
progress. 

The most important literary movement which originated Homan 
dunngthe lifetime of Goethe was tliatof the Romantic school, t!c 
whose loading members at first attached themselves to him, RC,looI ‘ 
but gradually diverged more and in ore from his spirit, The 
rise of the school was m some measure due to the philo- 
sophy of Fichte, whose theory of tho ego as the principle 
which freely creates its own world gave new importance to 
the individual as opposed to law and convention. Schollin g 
still more effectually prepared the way for the Romanticists 
by his poetic treatment of tho relations between the 
mind and nature ; and several of Ills disciples, especially 
Steffens, worked in the same direction by dwelling on the 
possibilities of mystery in human life and in the external 
world. Tho aim of the Romantic school was to assert for 
modem feeliug the right of a freer, moro varied utterance 
than can be provided for it by the forms of classic litera- 
ture. They were not in sympathy with their own time; 
they found it tame, prosaic, colourless; and to enrich 
it with new elements they went back to medievalism, 
in which, as they conceived it, daily life had not been 
divorced from poetry. They drew enthusiastic pictures of 
the Middlo Ages, of the charms of chivalry, of the loyalty of 
each class to the class above it and to society as a whole, 
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of tlie devout piety wliicli was supposed to regulate the 
conduct of prince and peasant alike, and which revealed 
itself m splendid architecture and a gorgeous ritual . With 
alike purpose the Romanticists pointed to Oriental life, and 
began the serious study of Sanskrit and Persian poetry. 
The chief writers whom they opposed to the classical poets 
both of antiquity and of modern times were Shakespeare 
and Calderon ; but they also brought to light many medi- 
aeval authors who had previously been neglected, and stimu- 
lated the Geimans to a systematic study of the whole of 
their past liteiature. 

■ The Romanticists did not strike out a wholly original 
path, for there were in the writings of Lessing, Goethe, and 
Schiller— especially of Goethe— elements m full harmony 
with all that was best in the new tendency. They were 
guilty of grotesque exaggeration in their descriptions of the 
superior happiness of mediaeval nations and Oriental peoples, 
and they did much harm by checking the rising appreci- 
ation of measure and order in literary form which had been 
encouraged by the great classical writers, In practical life, 
too, their labours led to results opposed to the progressive 
tendencies of the age ; for in the case of many adherents 
of the Romantic school, enthusiasm for the Middle Ages 
soon ceased to he a mere literary fancy, — they strove to re- 
produce obsolete medueval ideas. Large numbers of them 
joined the Catholic Church, and became the most vehement 
opponents of spiritual and political freedom. Still the 
Romanticists gave prominence to certain vital principles. 
That we now feel the charm of what was great and beauti- 
ful in the Middle Ages, is in part the result of their teach- 
ing ; and to some extent we owe to them the recognition of 
deeper elements in the world than reason can formulate, and 
the conviction that the thought of each ago must crcato for 
itself a medium of expression adapted to its special nature. 

The writer known as the prophet of the Romantic school 
^ovalis. was Frederick von Hardenberg, generally called Novaks 
(1772-1801). In his unfinished romance, Heinrich von 
Oftmlincjen, he revealed a mystical and sensitive spirit, 
penetrated by religious aspiration, and fooling itself ill at 
ease in the hard rough world. These qualities are still 
more pathetically expressed in his poems, the best perhaps 
being those m which he directly utters spiritual emotions. 
Phe The critical leaders of the school wore tho brothers August 
nolhers "Wilhelm von Schlegel (1767-1845) and Friedrich von 
ienJegei, Sclllegel (1772-1829). _ It is to bo feared that many 
English readers have derived their impression of the former 
mainly from Heine’s malicious caricature. In reality, 
although destitute of creative power, ho was a man of great 
intellectual distinction. ITis translations from Shakespeare 
are masterly, and his rendering of Calderon has also genuine 
merit. He did much to promote the scientific study of 
Sanskrit, and his lectures on dramatic art and literature, and 
on the theory and history of plastic art, contain many fruit- 
ful suggestions. Friedrich vou Schlegel, who was a writor 
of greater depth and versatility than his brolkor, caused 
much scaudal by his romanco, Lucinde, in which the school 
appeared for tho moment as a powerfully dissolving force 
in regard to the most sacred of human relations. His most 
important work, however,, is his History of Ancient and 
Modem Literature. Throughout his exposition he is a 
propagandist of his special ideas; but tho book is of 
lasting importance as the earliest attempt to present a 
systematic view of literary development as a whole. The 
period in which the brothers worked most effectually for 
thoir school was between 1796 and 1800, when they lived 
in Jena, and formed tho centre of o brilliant circle which 
included Fichte, Schelling, Tieck, and Wilhelm von Hum- 
boldt. Here they edited the Athenaeum, in which they 
chastised feeble and pretentious writers, and awoke 
general interest in mediaeval art and literature, and in the 


systems of philosophy that harmonized with their special 
tendency. 

The most productive, and for a time the most famous, 
writer of the Romantic school was Ludwig Tieck (1773- Tieck. 
1853). Many of the smaller talcs in lus Phantasus have 
not yet lost their interest. They are, indeed, as far as pos- 
sible from representmg the leal life of medievalism, but 
they have a mystic and fairy-like charm which is not the 
less powerful because it is purely imaginative. In his later 
novels he took his themes from modem life, and they dis- 
play a remarkable talent for keen and searching satire. 

Most of them, however, are already practically forgotten, 
for Tieck was unable to give form to lus ideas, and 
liis imagination was waywaid and eccentric. In his 
lyrical poetry he seldom touches a true note, and his 
dramas have no high qualities to make up for thoir utter 
and deliberate lack of plan. Yet his dramatic criticism, 
of which he wrote a great deal in Dresden, — where he lived 
for many years, the centre of an adoring body of disciples, — 
is often happy and suggestive , and his completion of 
Schlegel’s translation of Shakespeare is poetic in feeling, and 
indicates a rare mastery of language aud versification. A 
writer of less importance, but who exercised considerable 
influence over Tieck at an early period of his career, was 
W. H. Wackenroder (1772-98), whose Plundasien uber Waden- 
die Kunst ( u Fancies concerning Art ”) was published by 
Tieck after the writei’s early death. Roth in this book and 
in his Overflowings from the Heart of an Art-loving Friar lie 
expresses a deep feeling for Christian, especially allegoric, 
art. lie was hero m full sympathy with tho whole 
Romantic school, winch derived intense delight from the 
spiritual art of tho early mediiuval painters, but eared 
little for tho noble beauty of Greek art or of tho art of the 
Renaissance. 

Among the authors who wrote in tho spirit of the 
Romantic school, and who woro for a long time extremely 
popular, ono of tho chief was E. T. A. Hoffmann (1776- 
1822). Hm treatment of ghostly and horrible tliomos is 
often very grotesque ; but lio has flashes of vivid narra- 
tive which indicato a deep appreciation of some of 
tho more mystonous aspects of human nature. Clemons 
Brontauo (1777-1842) was ouo of tho most ambitious of 
the Romanticists, and ho had originality both of thought 
mid fancy; but ho was too confused, loo indifferent to 
form, to produce more than a passing impression, Of far 
more enduring oxcollonco than anything lio himself wrote 
was Dcs Hu alien Wunderhorn , a book of popular lyrics 
which ho collected with liis brother-in-law, Achim von 
Arnim. . Arnim (1781-1831) revealed imagination and 
fooling in liis Kronenv wider (“ Guardians of tho Crown ”) ; 
and his Counie&s Dolores givos ovidonco of groat natural 
power, liis works, however, suffer the penalty which 
attaches to tho total neglect of art. Do La Motto 
Fouqub (1777-1843) does not, in tho majority of his Fouquo. 
writings, riso abovo tho level of his follows ; like them, 
ho usually lacks clearness, precision, and genuinely human 
interest. But in ono littlo book, Undine, he achieved a 
masterpiece. This charming tale, with its sweetness, 
pathos, and dream-liko beauty, is now above criticism j it 
has taken its place as ono of tho select class of creations 
which appeal to all the world, and do not depend for thoir 
popularity on the tendencies of a particular time. Joseph 
von Eichendorff (1788-1857) is an adhoront of tho 
Romantic school only in somo of his tales ; his lyrics com* 
bine its depth of emotion with clear and musical expression, 
and his best stories are written in a frank and attractive 
style. Adalbert von Chamisso (1781-1838), although 
usually classed as to some extent a Romanticist, has none 
of the dreaminess and mysticism of the school. He 
became a German both in thought and feeling; but his 
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ordered and vigorous stylo presents many traces of his 
French origin. He is now chiefly remembered by Pete?' 
Schlemihl, a tale of quaint and suggestive humour. The 
most distinguished dramatist of the Romantic school 
was Heinrich von Kleist (1776-1811), whose dramas were 
not represented till after his death, but have since then 
attracted much attention. Some of his characters are con- 
ceived with great vigour, but m his tragic motives he lacks 
invention, and all his works are more or less marred by 
Fate- moi bid sentimentalism. Allied to the Romantic school, 
-ragehy. although not directly connected with it, were the writers 
of the so-called fate-tragedies The onginatoi of this 
curious class of works was Werner (17GS-1823). It would 
be difficult to imagine a more tiivial conception of fate than 
that which he develops in his Twenty-Fourth of February, 
which represents a senes of disasters as occurring at inter- 
vals on a particular day m consequence of a father’s curse. 
The notion, however, struck the popular fancy, aud for ten 
years even Kotzobue could not contest the supremacy of 
the fate-tragedians. The chief followers of Werner were 
Miillnor and Houwald. Fianz Grillparzcr (1791-1872) 
began his career with a play — Die Ahnfrau (“The Ances- 
tress”) — in the style of these popular writers, but in his 
later tragedies ho strove to attain classic force and dignity; 
and by at least one play, Sappho, ho achieved a place among 
the most distinguished German dramatists, 
nilueuco The wholo life of Germany was to some extent influenced 
I Bo- by tho Romantic school. In politics it was represented, 
naiitm atn0U g others, by Joseph Gbrros, who agitated with con* 
c 100 ‘ stautly growing onthnsiasm for the revival of medievalism 
both m church and state. In philosophy Franz Xavor von 
Bander followed a like tendency by entering deeply into 
tho spirit of Jacob Boehm e’s mystical philosophy, and 
interpreting its principles in accordance with Catholic 
icWoier- doclnno. Frederick Schleiermaclicr (1768-1834) was a 
maclior. thorough Protestant, and his services to sorious literature 
wove incomparably higher than thoso of Baader. Ho was an 
admirable dialectician, and did more than any other writer 
to promote in Germany a sympathetic study of Plato. Yet 
thoro is a touch of Romanticism in tho vague, shadowy, and 
mystic language in which ho presonts tho eloments of 
Plulolo- Christian thought and life. Tho love of tho Romantic 
;ical writers for previous epochs of Gorman history and libera- 
ivutum ^ wo i e q to the groat researches of the brothers Grimm, who 
foundod the scientific study of the Gorman language and 
of German antiquities. They were followed by many de- 
voted scholars, among whom may be named Bonoke, Lach- 
mann, Moritz Haupt, and Franz Pfeiffer. Tho Oriental 
studies of the Romanticists also promoted comparative 
philology, which acquired something of the character it now 
bears through the labours of the illustrious scholars, Wil- 
helm von Humboldt and Franz Bopp. 

Patriotic During the calamitous period whon Germany was 
writings, beaten and humbled by Napoleon the Romantic school, by 
continually recalling the past glories of the nation, con- 
tributed largely to the revival of patriotic feeling. A like 
result was achieved by Fichte, whose addresses to the Gor- 
man people, delivered in Berlin while it was occupied by 
French soldiors, are models of fervid yet thoughtful and 
dignified eloquence In the war of liberation the popular 
excitement was expressed with great spirit by Theodor 
Komar (1791-1813) and Ernst Moritz Arndt (1769-1860). 
Of these two writers Arndt is the most poetic, but few 
even of his lyrics have much literary Value. To judge them 
fairly we must think ourselves back into the epoch in which 
the nation spontaneously arose to avenge its wrongs and 
assert its Independence, It was as a writer of patriotic 
Etilclieit war-sdilgs that Frederick Riickert (1789-1866) opened his 
career. Afterwards he moved over a wide range, dis- 
tinguishing himself especially as a translator of Oriental 


poetry. He was master of almost every form of lyrical 
expression, and had hardly less facility m narrative and 
didactic verse. As regards the substance of his poetry, he 
is perhaps chiefly remarkable for the tone of calm resig- 
nation which he learned from his Eastern tnasteis In his 
preference for Oriental modes of thought he has been 
followed m recent times by Daumer, Bodenstedt, and other 
poets, who, however, chiefly aim at contrasting the ascetic 
ideals of Christianity with a gayer, brighter scheme of life. 

The whole movement had its origin, and was virtually 
exhausted, in Goethe’s Westostlichcr Divan. 

Had the hopes of German patriots been realized after War of 
the war of liberation, literature might have profited by the libera- 
growth of an intelligent national spirit. But the reward tKra ‘ 
of the German people for their immense sacrifices was bitter 
opposition on the part of their Governments to every aspir- 
ation for freedom and unity. Arndt himself, who had 
done so much to kindle patriotic ardour, was dismissed 
in disgrace from his professorship at Bonn, which he 
did not regain till 1840, when Frederick William IY, 
mounted the Prussian throne, And the brothers Grimm 
with other scholars wore ignominiously turned out of 
Gottingen. Tho mass of the people lost interest m 
high thought and endeavour, and nourished itself on 
weak pootryliko the Urania of Tiodgo, and detestable 
novels like thoso of Clauren. Yet even in poetry the period uhlnnd. 
was not destitute of important names, Ludwig IJ bland 
(1787-1862), whose first volume of poems appeared m 
1815, ranks with tho gvoatest of modern lyrical writers. 

Ho is truly popular and patriotic in tone, yet his songs and 
ballads have an case and grace of stylo which raise him 
far above any of tho Romantic school. Uhland was tho 
founder of the so-called Swabian school of poets, of whom Swalnan 
the most cultivated was Gustav Schwab. Other Swabian school, 
poets were JusLmus Horner, who attempted, not unsuccess- 
fully, to combine pathos and humour, and Eduard Moriko, 
wlioso poetry is generally of a melancholy tono, relieved, 
however, by touches which indicate a fine sympathy with 
nature. The theatre was dominated by ltaupach (1784— 

1852) and Freiherr von Auffenborg (1798-1857), the 
formor roigning in Berlin, the latter in Carisruho. Both 
had talent aud knowledge of the stage, but thoro is neither 
genius nor art in their plays. Immermaun (1790-1840), 
although not without poetic power, lacked the faculty 
of controlling his dramatic conceptions. He was more 
successful in romance — his Fpigonen, and still more his 
Miaichkmsen, displaying vivid fancy and a quaintly original 
humour. Sir Walter Scott, who was deeply influenced by 
Germau literature, repaid his obligations by influencing it 
in turn. One of the best of his imitators was Wilhelm 
HauJT (1802-1827), who had the merit of nearly putting 
an end to Olanren’s popularity by satirizing his style. 

HaufFs chief work was Lichtenstein, which excited hopes 
that were loo soon extinguished by death. Wilhelm 
Harmg, known as Wilibald Alexis (1708—187 G), also began 
as an imitator of Scott, but he afterwards wrote more 
original historical romances, the scenes of which he kid 
in Brandenburg. Johanna Schopenhauer, mother of the 
philosopher, was considered in her day an attractive writer 
of romance, but she is now remembered only for the sake 
of her son. She was surpassed in vigour of thought and 
style by Caroline Fichler (1769-1843), who wrote several 
well-known historical novels, 

Throughout tho whole of this period Germany maintained 
her eminence in classical study, contributions of the highest 
importance to the knowledge of ancient life being made by 
Wolf, Hermann, Bocckli, and Otfried Muller. In history History, 
she produced sevoral writers of distinction. Spittler (1752- 
1810) was a worthy successor of Justus Moser in the free 
and artistic treatment of historical subjects ; in youth he 
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was kindly treated by Lessing, whose clear style he appears 
to have taken as his model. Johannes von Muller 
(1752-1809), the historian of Switzerland, used to be con- 
sidered by the Germans an eloquent writer, almost a prose 
poet, but he is now generally regarded as an affected 
rhetorician. Raumer, m his chief work, History of the 
Hohenstaufen, gave forth the results of deep research m an 
animated and vigorous narrative. Schlosser, author of a 
History of the ^Eighteenth Century, was also an historian who 
combined purity and strength of style with learning. 
Niebuhr, in his Roman History, pushed his scepticism too 
far, but he profoundly modified opinion in regard to the 
tests of historic credibility. 

VIII, The Latest Period . — With the death of Goethe in 
1832 began a new era m German literatui e, an era not 
yet closed. The period has been one of intense political 
excitement In 184S the national aspiiation for freedom 
and unity found decisive expression in action; since that 
tune Germany has achieved unity by the sword, while she 
still slowly feels her way towards freedom. It was inevit- 
able that in such an epoch much of the best energy of the 
nation should be devoted to politics, but there has also 
been great literary activity — activity deeply influenced by 
the practical struggles, hopes, and feais of the time. 

Philo- Philosophical speculation has been continued without 
sopliy. interruption, and m many respects it has been, and still 
is, the deepest cuncnt in the intellectual life of Germany. 
Prom 1818 till lus death m 1831, when ho was a professor 
School of m Beilin, Hegel dominated the highest thought. His vast 
llegel. system, in which he attempted to explain the ultimate facts 
of the world and to bind by a chain of deductive reasoning 
the elements of all knowledge, found enthusiastic adherents 
among the more ambitious of tho younger lilorary men, 
and for many years after his death it determined Lho 
character of their work, Gradually, however, tho school 
broke up into three distinct divisions, the right, tho centre, 
and tho loft, Of these tho most active were Hid members 
of the latter party, who interpreted Hegel’s doctrine in a 
revolutionary sense. Arnold Huge, one of the most bril- 
liant writers of the school, applied Hegelianism to politics, 
in which he associated himself with the extremo radicals. 
David Friedrich Strauss, who also started as a follower of 
Hegel, in his memorable Lehen Jesn resolved the narratives 
of the Gospels into a series of myths, and found tho vital 
element of Christianity in its spiritual teaching. Feuer- 
bach. going still further, warred against all religion, urging 
that it should bo replaced by a sontimont of humanity. 
While the different sections of Hegelians opposed each 
other, Schellmg developed the later phases of his system ; 
and thought was turuod into a new channel by' llcrbart, 
whose psychological work has boon carried on at a later 
time by Lotze. Krause also attracted attention by philo- 
sophical ideas through which he aimed at solving the 
practical difficulties of modem life, Ulrici and the younger 
Fichte have exercised considerable influence as tho 
advocates of a pantheistic doctrine by which they endeavour 
to reconcile religion and science. None of those names, 
however, have the importance which attaches to that of 
Scliopon- Arthur Schopenhauer, who, although his chief book was 
liauer written in the lifetime of Goethe, did not socuro a hearing 
until long afterwards. At the present time he stirs deeper 
interest than any other thinker. German philosophers 
have, as a rule, been utterly indifferent to style, but Schopon- 
hauer’s prose is clear, firm, and graceful, and to this fact 
ho owes much of his popularity. He expressed bitter con- 
tempt for Ilia pliilosophxcal contemporaries, and) going back 
to Kant, claimed to have corrected and completed his 
system. His main doctrine is that will is the fundamental 
principle of existence ; but his importance arises less from 
his abstract teaching than from his descriptions of the 
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misery of human life. History seemed to him but a 
record of turmoil and wretchedness ; and there is high 
literary genius as well as moral earnestness in his graphic 
and scornful pictures of the darker aspects of the world. 
Eduard von Hartmann, the latest original philosopher of 
Germany, works on essentially the same lines, but seeks to 
reconcile Schopenhauer not only with Hegel and Schelling 
but with Leibnitz. 

The growth of science has been one of the most powerful Science, 
factors m the recent intellectual development of Germany, 
and some of the best books of the period have been works 
presenting in a popular form the results of scientific labour. 

Among these the first place still belongs to the Cosmos 
of Alexander von Humboldt. Its fundamental conceptions H um . 
are no longer in full accordance with tho best thought , bolclt. 
but it is made endurmgly impressive by the writer’s power 
of handling vast masses of facts, by his poetic feeling for 
the beauty and the order of nature, and by the purity and 
nobility of his stylo. Some of the greatest men of science, 
such as Liebig, Virchow, and Helmholtz, have also made 
admirable attempts to render their subjects intelligible and 
interesting to ordinary readers. Buchner and Vogt have 
considerable merit as popular scientific authors, but their 
writings aie marred by a polemical tendency, which 
induces them to dogmatize on motaphysical questions be- 
yond their proper range. 

In historical literature Germany has locontly produced life, 
many eminent writois. The historian who enjoys the tomus. 
widest popularity is Leopold Ranke, who has iusliuctodtwo 
generations by coimnum eating m an agreeable stylo the 
results of extensive research in many diffoiont fields of in- 
quiry. Gorvinus acquired a permanent place as an historian 
by his excellent History of the Nineteenth Century. Works 
of high value have also proceeded from Gioscbrccht, who has 
written oil tho Holy Roman Empire with enthusiastic 
appreciation of the great emperors; from Droyson, fcbo 
diligent historian of Prussia; from Dalilmami, whoso 
labours included German, English, French, and Danish 
history ; from Hiiussor, whoso masterpiece is an elaborate 
history of Germany since the death of Frederick tho Great ; 
from Waitz, the chief authority on tho growth of the Ger- 
man constitution , from Sybol, by whoso researches much 
now light has boon thrown on the French Revolution ; from 
Mommsen, tho vigorous historian of ancient Romo ; and 
from Curtins, whoso history of Greece is not more remark- 
able for its learning than for tho clear and attractive 
arrangement of its materials. Of Into years much attention 
has Loon devoted to “Culturgoschichte,” which describes the 
life of a people in all its phases, either through tho whole 
past or during a particular epoch. A favourable example 
of works of this class is Karl Biodcrmann’s Germany in the 
ISitjlUeenih Century. 

Recent Gorman literature is extraordinarily rich in his- 
tories of tho individual elements of intellectual development. 

In its histories of philosophy it is absolutely supreme. Hegel 
still ranks as one of tho greatest historians of philosophy, 
although tho value of lus expositions is lowered by a 
tendency to find Ins own doctrine in preceding thinkers. 
Erdmann, fichwoglcr, and Uebcrwog wore among tho most 
important workors in the same department; and with them 
may ho named Ktmo Fischer, who writes tho history of 
philosophy with a striking power of sympathetic appreci- 
ation and in a fascinating literary stylo. Loss attractive 
in manner thau Fischer, Lange, in lus History of Material - 
ism, did full justice for tho first time to tho different 
phases of materialistic philosophy, and is especially happy 
in the skill with which he traces the growth of a recog- 
nition of law in the phenomena of nature. Since Lessing, 
Esthetics have always formed a prominent branch of 
philosophy among the Germans ; and they have hardly 
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been less successful as historians of art than as historians 
of metaphysics. High distinction has been achieved, among 
other art historians, by Kugler, Visclier, Carnere, and 
Lublce. Of historians of literature, especially German 
literature, there is almost a small army. One of the 
earliest of these was Gervmus, who, although lus cutical 
canons are not now in favour, had an unusual faculty for 
grouping his mateiials and sharply defining what seemed 
to lnm the essential qualities of particular waters and 
movements. The history of German literature by Vilmar, 
although written in an eloquent style, is too partial in its 
judgments to have permanent value. Iioberstein is 
remarkable rather for industry than for insight , but the 
literary histories of Julian Schmidt and Gottschall are both 
marked by decisive, often penetrating, critical judgment. 
One of the best works of this kind for style, thought, and 
research is Hettner’s elaborate History of Literature in the 
JEir/hteenth Century , 

Bio- The Germans possess a vast mass of biographical litcia- 

giaphoib. ture, a large proportion of which is rendered almost woith- 
less by inartistic treatment. Luther alone forms the sub- 
ject of moie than one hundred and fifty biographies ; yet a 
satisfactory study of the Reformer has still to be written In 
recent times, however, there has been amarked improvement, 
several biographeis having conscientiously striven not only 
to be thorough m research but to write simply, clearly, and 
vividly. The first to set a good example was Variihagcn 
von Ease, whose numerous biographies are masterpieces of 
well ordered and dignified prose. Germany owes an ad- 
mirable biography of Ulrich von Hutton to Strauss, who 
also wrote interesting sketches of several prominent modern 
authors. Other biographies which deserve mention are 
Karl Grim’s philosophical study of Feuerbach, Rosenkranz’s 
scholar-like life of Diderot, and Justi’shfe of Winckehnann. 
The popularity of Mr Lewes’s life of Goethe for a long time 
deterred German writers from touching a subject lie had 
handled with so much talent ; but of late there has been a 
remarkable revival of interest in Goethe, and Hermann 
Grimm has ventured to present a fresh study of his intel- 
lectual and moral character. 

Iloiniieh In imaginative literature the greatest writer of the latest 

Heine, period is Heinrich Heine. No Geiman writer since Goethe 
and Schiller has excited so much iuterest throughout 
Europe, and among the Germans themselves his fame is 
steadily rising. He professed to care little for what men 
said of his poetry, yet it is mainly as a lyrical poet tbatliis 
name lives. His Bach cler Lieder is one of the most 
fascinating collections of lyrics in European literature. 
Although a deadly enemy of the Romantic school, he had 
moods, especially in youth, in which he shared its dreami- 
ness and mysticism; and these qualities he expressed in 
some of his best songs, but with perfect grace of style 
and melody. He struck with equally finished art chords 
of passion and aspiration beyond the range of even the chief 
Romanticists, for Heine was in every respect a modem man, 
penetrated by a love of freedom, and by a high enthusiasm 
for beauty. Except Goethe, no other German poet achieves 
Ins effects by such simple means ; with the language of 
a village maiden he gives shape to feelings and ideas of 
exquisite refinement and subtlety. His satirical poems 
are sometimes gross and cynical; hut none of them are 
without touches of humour. In his pro3C, which deals 
with a wide rango of subjects, he is rather French 
than German in his love, of sparkling epigram and 
biting wit. Almost every theme, however sacred, gives 
Heine occasion for mockery, but iu the midst of cruel 
laughter he is often restrained by a pathetic memory, which 
he expresses with unsurpassed dolicacy. This combination 
of pathos, wit, and humour gives him a uuique place in the 
literature of his country, 
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Platen, who belongs rather to the previous period, was Platen 
one of the many writers whom Heine bitterly attacked, but 
he was a poet of considerable power. Like Heine himself, 
he failed m the drama ; and even m his successful writings 
lie is not remarkable for wealth of thought or depth of 
feeling. His odes and sonnets, however, are in language 
and metre so artistically finished as to rank among the best 
classical poems of modern times, Borne was another writer 
whose fame, although the two men were at one time warm 
friends, suffered from Heine’s satire. He was a manly 
literary critic, and as a political writer dealt at the despotic 
Governments of Germany blows which, they keenly felt. 

A school of writers kuown as Young Germany was deeply Young 
influenced by Heme, and had the good fortune to be Gei- 
siugled out for persecution by the confederate diet. Their ma " y - 
object was to effect a complete revolution in the political 
and social institutions of Germany, and at the same time 
they became the propagandists of ideas intended to under- 
mine the church. The most important member of the 
school was Karl Gutzlcow, who wrote a number of dramas 
winch maintain their hold of the stage. He was also the 
author of many romances, of which the chief were Die 
Hitter vom Gehte (“The Knights of the Mind”) and Lev 
Zauberer von Rom (“The Magician of Rome”), These 
works are of enoimous length, and their polemical tondeucy 
lias already begun to weaken their interest, But the lead- 
ing characters are genurne creations, and the incidents are 
interwoven with great artistic skill. Heinrich Laube, 
another member of the group, is the author of an historical 
romance, The German War, which represents, in a clear, 
fresh, aud vivid style, the condition of Germany during 
the Thirty Years’ War. He has also enriched the stage 
with several excellent plays. Less important authors asso- 
ciated with these writers were Gustav Kiihne, Theodor 
Mundt, and Ludolf Wienbarg — the latter universally re- 
coguized as a keen and vigorous critic. 

The novel has acquired the same important place in Novel- 
Germany as in France and England, and it need scarcely “ts. 
be said that the vast majority of works of this class are 
forgotten almost as soon as they are issued. One of the 
most distinguished of recent novelists is Gustav Freytag, 
whoso chief work, Soil nnd Hahen (“ Debit and Credit”), 
is a study of commercial life intensely realistic in tendency. 

Lately he has undertaken a series of romances, Die A !men 
(“ The Forefathers”), intended to represent in a highly 
poetic form the different epochs of German history. Im- 
portant historical romances have been written by Levin 
Schucking, who is remarkable for his power of vividly con- 
ceiving character. The Countess Ida Hahn-Hahn is the 
writer of a number of novels in an artificial style, affect- 
ing to represent good society. Her manner has been 
cleverly satirized by Fanny Lewald, who is one of the best 
German novelists, been and true iu observation of life, and 
artistic in method. Paul Heyse’s short tales have firmness 
of outline, and are at the same time full of delicate grace ; 
as a writer of elaborate romance, he has also achieved suc- 
cess. Tlio humour of Hacklander is generally considered 
to surpass that of any other recent writer ; and among the 
novelists of simple village life Auerbach easily takes the 
first place. Frederick Spielliagen has penetrated deeply 
into the spirit of the age, and in Rroblemaiische Naturen 
(“Problematic Natures”) and other works reveals its 
tendencies with cultivated imaginative force, The novels 
of Fritz Reuter, although written in Platt Deutsch, take 
high, rank; they are fresh in style, and combine keen 
observation of life with a fine appreciation of comic effect. 

Contemporary literature lias not, as in England, been Drama- 
divorced from the stage ; the best imaginative writers find tio , 
scope for their energies in work for the theatre. Besides wnters ' 
Gutzkow and Laube, Gottschall has been a fertile writer 
X. - 60 
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both, of tragedy and comedy; Freytag also, and Pratz, 
are original dramatic authors. The dramas of Christian 
Grabbe, full of eccentricity, bat with a certain wild power, 
originated a movement resembling to some extent that 
of the “Sturm und Drang 3 ’ poets. Its chief representative 
was Hebbel, a writer endowed with imaginative gifts, but 
who marred every play by affectation and extravagance. 
Freiherr von Munch-Bellinghausen, known as Friedrich 
Halm, author of Der Fechter von Ravenna (“ The Gladi- 
ator of Ravenna”), and Mosenthal, author of Deborah, 
achieved distinction by aiming at something higher than 
mere stage effect. Paul Lmdau is the author of some 
refined comedies, and Adolf Wilbrandt has written both 
comedies and tragedies which meet the taste of Vienna. 
Charlotte Birch-Pfeiffer and Rodench Benedix were prolific 
writers of plays with the sort of meat that belongs to an 
intimate knowledge of the technical necessities of the stage. 
Lyncal Many recent writers have attempted lyrical and narrative 
md nar- poetry, some of them with sufficient power to maintain 
rative W orthily the traditions of German literature, From about 
poe 3 ' 1830 onwards, a group of Austrian poets, more or less 

political in tendency, commanded the respect of all 
Germans. The chief was Count von Auersperg, who 
assumed the name of Anastasius Grim His first important 
work was Walfa of a Vienna Poet , published in 1831, but 
his fame rests chiefly on two volumes of lyrics issued some 
years later, He had enthusiastic faith in the future, and 
expresses his hopes in verses full of colour, sometimes 
brilliant and effective. Another Austrian writer, Nicholas 
Strehlenau, generally called Lenau, gives powerful utteiance 
in several poems to the sorrows of a deeply melancholy 
nature; Meissner and Hartmann, Bohemian poets, have a 
considerable reputation, the latter as a writer of great 
artistic merit, the former as a poet of vivid imagination and 
free sympathies. Leopold Belief or was for a long time a 
popular poet, and the genial optimism of Ins chief book, 
the Laienbrevier, is interesting because of the contrast 
it presents to the pessimist tone of more recent 
writers. Before the revolutionary movements of 1848 a 
number of writers attempted to force poetry into the ser- 
vice of freedom. Of these one of the bost known is 
Herwegh. He advocated liberty with a vehemence that 
won for him immense popularity, bat the intorost of his 
writings is rather historical than literary. Ferdinand 
Freiligrath was of a more truly poetic temperamont. His 
poems, although without delicacy, have graphic forco, and 
in his earlier writings he displayed a roniarkablo talent for 
reproducing the gorgeous colours of tropical landscape. 
Other poets who havo made verse a means of awakening 
iu the popular mmcl a passion for political justice are 
Hoffmann von Fallersleben, who has a considerable com- 
mand of musical expression, and Franz Dingolslodb, a ver- 
satile writer who has done good work as a novelist and 
dramatist, Gottschall, already named as a dramatist and an 
historian of literature, began as a political popt, but after- 


wards gave evidence of disinterested imagination in two 
narrative poems, Gottin and Zeno. The lyrics of Emmanuel 
Geibel, some of which aie also political, with a conservative 
tendency, have found favour with nearly all classes , they 
reveal a gentle and refined spirit, and are written with 
something of Uhland’s grace. Among the most distin- 
guished contemporary writers is Robert Hamerling, whose 
poetiy is remarkable for the boldness of its conceptions 
and its almost vehement passion. 

Since the middle of the 18th century Germany lias never Form ii 
been without writers of deep thought and vast research ; Gaman 
and m her supreme writers — in Lessing, Goethe, ^' a ' 
Schiller, and Heme — these qualities have been asso- ure 
ciated with a feeling for artistic finish which has not 
been surpassed m England or even in Franco. But the 
tendency of German authors beneath the highest rank lias 
been to neglect the laws of expression. Thus there is in 
Germany an extraordinary quantity of literature which, 
although the result of great labour, and full of ideas, makes 
intolerable demands on the patience of readeis. The lack 
of measure and precision has in many cases deprived of 
nearly all value powers of imagination, leason, and indus- 
try, which would have made the literary fortune of a 
Frenchman. This deficiency of style is in some degree 
explained by the fact that an undue proportion of German 
literature has hitherto been addressed, not to tho public, 
bat to specialists, who naturally concern themselves more 
with substance thau with form During the present 
generation there havo boon symptoms of a remarkable 
change. Ever since the Germans began to feel that they 
are ono people, and to strive after political unity, an in- 
creasing number of scholars and Hunkers havo displayed an 
ambition to extend their inllucueo, while several imagina- 
tive writers havo consciously appoalod to tho nation as a 
whole. The inevitable result has been that they have aimed 
at more methodical arrangement than their predecessors, 
and havo cultivated greater forco, simplicity, and directness 
of speech. Nothing has fostered this wholesome tendency 
so much as tho growing respect of the nation for tho great 
masters of its language, a respect indicated by tho new edi- 
tions of their writings which appear year after year. Tho 
higher class of poets, dramatists, and novelists havo also 
profited by tho deepening conviction that the function of 
art is not to battle with practical evils, but to create a 
world of ideal beauty iu which tho mind may find rofugo 
from tho perplexities of real life. 
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Brandenburg granted to 
Frederick of Hohen- 
zoltern, 498. 

Brandt, Sebastian, 527. 


Brcltcnfold, imlilo of, 
600. 

firemer lldlnlnf, 8311. 
Bremen, trade of, 463. 
Brel (’Klaus of Bohemia, 
487. 

11 row rules, 451. 

Brockes, poet, 632, 

Bund, tho, 699. 
nitrgcr, 549. 
Burgundians, 478, 
Burgundy bequeathed to 
Conrad It, 487. 

Offlsar, Julius, 474. 

Canute, 400. 

Canossa, Homy IV.'s 
penance at, 488. 


Carlsbad decrees, 508 
Catholic leaguer, 500. 
Census statistics, 456. 
Clnniiiuso, 542. 
Charlemagne, 478. 
Charles Martel, 477. 
Charles tho Or eat, 478. 
Charles tho Bald, 480, 
Clnules tho Fat, 481. 
Char lea IV., 495. 

Clurvl es V., 407. 

Charles VI, 502. 

Charles VII , 003. 

Chiefs, ancient, 474. 
Childailo, 470, 

Chivalry, ago of, 498; 
literature of, 523. 
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Chloiide of potash, 455 
Chnstiamty, introduction 
of, 478 

Chronicles, piose, 527 
Chuich statistics, 4GS 
Chuich and state, rala- 
tions of (1S72), 513 
Cities, statistics of popu- 
lation of, 457, impel ml, 
492-4, powei of, 495, 
influence of, on hteia- 
tuie, 526 
Ciulis, 475 

Classical pci toil of liteia- 
tiuc, 536 

Classics, lcvival of study 
of, 532 

Claudius, Matthias, 541. 
Clergy undei Chailc- 
magno, 479 
Climiilo, 450 
Clovis, 4 3 
Coal, 453 
Const-lm i, 447 
Commeiee, 462 
Confodeiation of tubes, 
475 

Confedeiatiou, Geiman, 
505, Not tli Geiman, 
512 

Coni ad T 482 
Com ad It , 486 
Com .villi, 489 
Comart IV , 1,12 
Comail \on W mailing, 
52 1 

Copper, 451 

Cotton inanufacluro, 458 
Council, Hist Gevmnn, 
478. 

Court pools, 531 
Ciimoan war, 509. 

Ciops, 451 

Crustnle, flist anil second, 
489. 

Ciusade ponod, litora- 
tuio of, 523 
Cunoney, 466 
Customs piuhanront, 612. 
Cusloms lovonuo, 465 
Customs union, 505 
Dam's, mibjecllon of, 483. 
Danish wav of 1818, 507, 
of 1864, 511. 

Debt, imperial, 466 
Dialects, 510 
Didactic pools, 52 IS 
Diet rendered ponnanont, 
50 lj decay of, 505, 
rostoiod, 508; Im- 
perial (1871), 51,3 
Diets, local, 496. 

Duunu, ilso of, 026 s 
gio will of, 529, 533 
Dukes, 477, 479 
Durei, Albcil, 629. 

Dutch language, 510, 

E clear I, 526 

Edict of nuUtnl Ion, 500 
Education statistics, 470, 
Elchontlorff, 542. 

Electors, 492. 

Emigration statistics, 456. 
Emperor, title of, 479. 
Empire, connexion of 
Got many with tho, 484. 
Empire oE 1871, 513 
English Ittoratui o, in- 
lluoneo of, 533, 

Erf uit parliament, 508, 
Excise, 465 

Excommunication of 
Ifunry TV,, 488, of 
Louis IV„ 494, 

Exports, 462. 

Tables, writers of, 531 
Irate-tragedios, 543 
Fedora] council statistics, 
464, 

Febmgerichte, 495, 
Foullnand T„ 490, 
Ferdinand II, 500. 
Foidinand lit, 502. 
Feudalism, 479; growth 
of, 481, 

Fichte’s philosophy, 541, I 


Finance statistics, 464. 
Fma aits, 472 
Fischait, Johann, 528 
Fishes, 452 
Fleming, Paul, 530 
Foieign lesklents, 457. 
Fmests, 451 
Foiti esses, 467. 

Fouquii, De la Motto, 542 
Fiance, Otto’s invasion 
of, 483; wai with 
Ausiiia (1859), 510, 
with Germany (1870), 
512 

Fiancisl., 503 
Fiancoman dynasty, 486 
Fiankfoit assembly, 506, 
peace of, 513 
Fianlush Kingdom, 476. 
riedenclc Bar bat ossa, 

489 

Fredcnck II , 491 
Frederick III,, 494. 
luedouek IV., 496 
Fiodeiick II of Piussia 
(the Gieat), 503, his 
Influence on litoiatmo, 
532 

Fred ouch William II. 

(Piussia), 501 
Fi cileiick William ITT 
(Piussia), 501. 

Fi edbilck William IV. 

(Prussia), 505. 
Freemen, 473 
Ficnch Revolution of 
1789,601; its effect on 
lllorature, 640 ; of 
1830, 505; of 1848, 506. 
Frisian language, 515 
Ffiiohtbilngendo Gesell- 
sclmft, 530 

Funds of the empire, 465. 
Game, 452. 

Gastam convention, 511 
Gnus, 470 

Gellorl, diamatist, 533 
Gcogiaphy, 447 
Geology, 447 
Geihaidt, Paul, 630. 
German kingdom, com- 
mcucemoiiL of, 480, 
cmifodorutlon, 605 . 
otnpiio of 1871, 513 
Gcnnivnieiis, 475 
Gero, maigitvo, 483 
Gervlnus, historian, 614. 
Gloim, poet, 534. 

Gods, ancient) 471, 

Goel lie, 537 1 Imitators of, 
541. 

Gold, 451 
Goldon Hull, 490 
Goths, 475. 

Gottfilod of Strasbmg, 
624 

Gottingen school of poets, 
510. 

GoUschod, dramatist, 533 
Getz von Berllchingcn, 
529. 

Government, 403. 
Graphite, 453. 

Gregory VII,, pope, 488. 
Grlllparzer, 648. 
Grimmolslmuson, 531 
Grypliins, 530. 

Oudnin, 624 
GllnUier, poet, 532 
Gustavus Adolphus, 600. 
Ilaffs, 447, 

Ilagedorn, poat, 533. 
Tlttiubuiulpoots, 540, 

Hallo school of poets, 
534. 

Ilambutg, trade of, 408 
Ilanseatlo league, 493, 
495, 

Ilnpsluirg, i iso of house of, 
498; aocesslon of, 490. 
Ilai’denhcrg, 642 
Hartmann rou Auo, 523 
Hegol, 544. 

Heine, Hetmioh, 545 
Helnse, WUholm, 64L 
JTetdenbuck, 525, 


Hemp manufactuie, 459. 
Hemy 1 , 482 
Henry II , 4S6. 

Homy III , 487. 

Hemy IV , 487. 

Ilemy V, 489 
Ilemy VI , 490 
nenry VIT , 493 
Hemy the Hon, 490 
Henry the Pioud, 489. 
Ilordei, 537 

Ilessc-Cassel distui bances, 
508 

High German language, 
517 

Ihldebrandshed, 522 
History, 473 

Ilistoiy, wnteis of, 535, 
543, 54 1 

Iloffmannswaldau, 531 
Ilohcnslaufen dynasty, 
489, liteiatuio of tho 
pci tod, 523 

Holy Roman empuo,4S4, 
end of, 504 
nops, 451 

Houses, statistics of, 458, 
Humanists, 527 
Humboldt, Alexander 
von. 514 

Iliusitowni, 495 
Hutton, Ulnch von, 498, 
528. 

[ Hymns, 529, 531. 
j Ifflmid, dramatist, 511. 
Illegitimacy, 450. 

Imperial cities, 492 
Imperial diet (1871), 613 
Impel ml title, 470, 484 
Impoits, 462 
Industries, 458. 

Invcstltui es, war of, 488, 
Ii on, 453, 

Islands, 447 

Italy, Invasion of, by 
Otto T.. 483, by Otto 
II, 485; by Bailm- 
rossa, 490 , war In 
(1859), 510 

Jacobi, Friedrich, 5 LI. 
Jesuit Influence, 500 
Joseph I L, 604. 

Jute manufactui o, 459 
Kant, Immanuel, 510 
ICnnrh'i.spi action, 520. 
Kleist, E C von, 534 
Klcist, ITctnnch von, 543, 
Klopstock, 535 
Kotzebue, 641. 

Krieg an/ der Wartburg, 
525. 

Lakes, 450 
Language, 514 
Languages, statistics of, 
470. 

Lavivtor, 640. 

Lend. 454. 

Learning, monastic, 522. 
Leelifold, buttles of, 481. 
Leibnitz, 632, 

Lolpslc, bultlo of, 61 4. 
Leopold I., 502 
Loopolrtll. 501 
Lessing, 530 

Letters, statistics of, 400 
Liberalism. In Prussia, 
510 

Libraries, 472 
Llchtonslein, 525, 

Llgnito, 463. 

Linen manufacture, 450, 
Llteiary societies, estab- 
lishment of, 530, 538 
Liteiatuie, 522. 

Live stock, 451. 

Logan, 531. 

Lohenstoin, poet, 531. 
Loiralno passes to Franco, 
502. 

Lothalr, 480. 

Lotlmir tho Saxon, 439 
Louis tho Pious, 479. 
Louts 1 ho Goi man, 480. 
Louis the Child, 481. 
Louis d’Oufcraner, 488 
Louis IV., 494. 


Louis XIV of France, 
502 

Low German language, 
516 

Ludwigshed, 522 
Luther, 497 : language 
of, 520 , literal y woik 
of, 528 

Lutzen, battle of, 501 
Luxcmbouig dynasty, 
491 

Lyacs m ago of chivaliy, 
525, 529 ; religious, 

534 

Magyars, 481 , defeat of, 
at Lcchfeld, 4S4 
Maria Theicsu, 503 
Maioboduus, 475 
Matthias, empeioi, 499 
Mam ice of Saxony, 499 
Maximilian. I., 49G , en- 
coui ageslitei aturc, 527 
Maximilian II., 499 
Meistcmngci, 220 
Mendelssohn, Moses, 534 
Mciovingian kings, 4 77. 
Metals, 453 

Middle Goi man language, 
518. 

Migrations of tubes, 475. 
Minerals, 452 
Mines, 452 
Mlnnrsiingcr, 525 
Mmstiels, 522. 

Mmiolo plays, 526. 

Modern High Geiman 
language, 520. 

Monastic learning, 522 
Money, 466 
Moschcroscli, 531 
Moser, Justus, 535. 
Moshchn, 535. 

, Mountains, 418. 

Murnoi, Thomas, 527, 
Mysteilos, 526. 

Mystics, 526 

Mythology, ancient, 474. 
Napoleon Bonapiute, 004. 
Napoleon HI , 512 
Farrenschiff’, 527. 

National Liberals, 512 
National literature, 535, 
j 543. 

Navy, statistics of, 468, 
NcuclifUcI affau, 610 
I Newspapoix, 472. 
NiboUmjenlicdt 524. 
Nicolai, 534. 

Ninicgtion, peace of, 502. 
Nobles, Increase of, 484 ; 
mediate, 486 , discon- 
tent of, 498. 

Noith Gorman Confetlera- 
11 on, SL2 
Nortlnnon, 481. 

Novalls, 512. 

Novelists, modern, 646. 
Observatories, 472. 
Occupations, statistics of, 
458. 

Old Gorman language, 
510. 

Opitx, Martin, 530 
Otto r„ 483 
Otto II., 485. 

Otto III., 485. 

Otto IV , 491. 
rnpacy.degraded Btate of, 
temp. Henry HI., 487. 
Partial, 521. 

Patriotic wvltois, 535, 
543. 

Feasants’ wai, 408. 
Pognitzsclidfei, 531 
Petroleum, 453 
Pfahlblu Rcr, 493 
Philip of Ilohenstaufon, 
491. 

Philological wi iters. 543. 
Philosophy, development j 
of, 532, popular, 634; 
modem, 541. 

Physical features, 447. 
Platlstic movement, 682, 
Pippin, 477. 

Pippin of Aqultania, 480. 


Plains, 448, 449 
Plateaus, 448 
Poetiy, ancient, 522 , 
com t, 531 ; didactic, 
525, lecent, 546. 
Poland, paitition of, 503 
Poles, eaily allegiance of, 
486 

Population, statistics of, 
455 , density of, 457 
Poits, puncipal, 463 
Post-office, 460 
Pragmatic sanctions, 492, 

502 

Prague, peace of, 511 
Pieaelung, influence of 
(13th centuiy), 526 
Pnncipalities, division of, 
492 

Piosc, use of, in liter a- 
tuie, 525 

Piosc wuteis, 529 
Protestant League and 
Union, 500 

Piussia, eaily conquest 
of, 491; giowth of, 

503 , lefoim in 1S48, 
507; wai with Ausfciift, 
511 

Railways, 459 
Rainfall, 450. 

Ranke, Leopold, 544. 
Raspe, Homy, 491 
Rastislaus, 480 
Reformation, ponod of, 
497, influence of, on 
literature, 528, 
Relchsgcricht, 514 
Reichstag statistics, 464 
Reinele V os, S‘27. 

I Religion, statistics of, 
468, anciont, 474 
Ronnissanco, influence of 
on the people, 497, on 
literature, 527. 

Uepi esoutntion statistics, 
404. 

Restitution, edict of, 500, 
Revolution, Fiench, of 
1789 501, of 1830,505 
Revolutions of 1818, 506, 
Reynard the Fo r, 527. 
Rhenish confederation, 
493, 501 

RiolUor, Joan Paul, 541. 
Rivers, 449 
Roads, 459. 

Roman emperor, title of, 
479, 484, 

Roman invasion and con- 
quest, 474. 

Romances, poetical, 027 ; 

of 17tli centuiy, 631, 
Romantic school of pools, 
modern. 641. 

Iihokoit, 543. 

Rudolf 1,493, 

Rudolf II., 499. 

Rupert, eloctoi, 495. 
Sachs, Hans, 528. 

Sachsen Spiegel •, 525 
Salic code, 476. 

Sail, 455. 

Sancta Clara, snthist, 531. 
Saxon dynasty, 482 
Saxon school of lltoratmo, 
533 

Saxons, 477 

Saxony, conquest, of, 478, 
hostility of, to Ilemy 
IV., 488 

Sclulloi.538; imitataraof, 
541. 

Selilegel, A. W. von, 542, 
Sclilegcl, r. von, 512 
Sehleiorm tidier, 513 
Schleswig Ilolstolu ques- 
tion, 507, 510. 

Schools, statistics of, 471 
Schopenhauer, 544. 
Scliubart, 540, 

Sehupp, 531. 
Scfnegbenspiegel, 525. 
Science, recent, 544. 
Scientific socteties,;472. 
Sedan, battle of, 518. ' 
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| Seven Weeks’ Wai, 511 
Seven Yeais’ War, 503, 
its effect on liteiatuie, 
53G. 

Sexes, piopoition of, 456 
Shipping, 461 
Siglsinund, 495 
Silesian school of poets, 
Hist, 539 , second, 531 
Silesian war, 503 
Silk, 459 
Silver, 454 
Slav s, 476, 480, 483 
Smaikald league, 498 
Socialism, 513 
Societies, scientific, 472 , 
literal y, establishment 
of, 530, 533 

Spanish succession, war 
of, 502 

States of the empuo, 455 
Statistics, 447 
Stilling, Jung, 0 41 
Strauss, 544 

Stuini und Drang move- 
ment, 53G. 540 
Suso, 526 

Swabian league. 495 
Swabian school of poets, 
543. 

Swiss league, 491 
Swiss school of poets, 
533 

Swit/eilaml thioatoned 
by lb ussui, 510 
Tauter, 526 

Taxation statistics, 465, 
Telegraphs, 461. 

Tell, William, 494. 
Temperatuio, 450 
Tlioaties, eaily, 520, 630. 
Theodonc, 477 
Theologians, liberal, 535 
Thirty l’eais’ War, 500, 
its effect on liteiatuie, 
530 

Thomnsuis, 532. 

Track, 542. 

Tilly, 500. 

Tobacco, 451 

Towns, statistics of popu- 
lation of, 457 , Roman 
origin of, 476; faitill- 
eatlon of. 482, 

Trade, statistics of, 462. 
Trades, Industrial, 458 
Tribes, ancient, 473 . con- 
federations of, 475. 

Tyll littlempiegcl, 527. 
Uhland. 543. 

Union, Gorman, 008, 
Univei sities, 471. 

Vandals, 476 
Vegetation, 400. 

Verdun, treaty of, 480 
Vienna, congress of, SUL 
Village constitution, 473, 
Vme cultuie, 451 
Vital slatlsliesi 456. 

Voss, 541 
Wackenitidor, 512 
WalloTiatein, 500 
Waltlicr von 4u Vogel, 
wclde, 525 

Wecklrailin. poet, 530 
Wenccslaus of Bohemia, 
495. 

Wernicke, 532. 
Westphalia, peace of, 501. 
W id and, 535; imitators 
of, 611 

William J, (of Prussia), 
510 ; crowned am- 

pei oi, 513, 
Winclcelmann, 585 
Wine, 451 
Wolf, 582. 

Wolfram von Esclieu- 
bacl), 624. 

Woollen man u f«fcura,450. 

Wovrtni concordat of t 

489; diet Of (1495), 
4D7. 

Ziaft, 464 

Zollverein, states of, 465 ) 
formation of, 505. 
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GERMERSHEIM, a fortified town in Rhenish. Bavaria, 
the chief town of a circle, is situated at the confluence 
of the Queich and the Rhine, 8 miles S W. of Spires. It 
possesses a Catholic and a Protestant church, a Latin school, 
and a hospital. The industries include fishing, shipbuild- 
ing, brewing, the manufacture of cigars, and the cultivation 
of vegetables, fruit, flax, and hemp The number of the 
garrison in the town is usually about 2500. 

Germerslieua existed as a Roman stioiigliold under the name of 
Viens Julius The citadel was lebiult by the empeior Conrad II., 
but the town itself was founded in 1276 by the emperor Rudolph 
I. who gianteil it the lights of a free imperial city He died here 
in 1291 From 1330 to 1622, when it was conquered by Austria, 
the town formed paitof the Palatinate of the Rhine Fiom 1644 
to 1650 it was in the possession of France , but on the conclusion 
of the peace orWestphalia it was again joined to the Palatinate. 
In 1674 it was captuied and devastated by the Fiench under 
Tuienne, and after the death of the elector Chailes m 1685, it was 
claimed by the French as a dependency of Alsace, on winch account 
followed the Germerslieim succession war, winch lasted till the 
peace of Ryswick in 1697. Tlnough the intervention of the pope 
m 1702, the French, on payment of a laige sum, agreed to vacate 
the town, and in 1715 its fortifications weie lebuilt. On the 3d 
July 1744 the French were defeated them by the imperial tioops, 
and on the 19th and 22d July 1793 by the Austrians. In 1835 
the beautiful new town was built, and the present extensive foitifi- 
cations commenced. Population m 1875, including the garnson, 
6456. 

GERONA, a city of Spain, the chief town of the pro- 
vince of Gerona (one of the four into which Catalonia was 
divided), is situated about 54 miles N.E. of Barcelona on 
the railway to Perpignan in Prance, near the junction of the 
Ter and the Ona. The older part of the town occupies the 
steep slope of the lull of the Capuchins, and with its old- 
fashioned buildings presents a picturesque appearance 
against a background of loftier heights; while the newer 
portion stretches down into the plain and beyond the river, 
which adds to the effect of tlio scene by bridge of three 
arches. The old city walls with their bastions still remain, 
though in a dilapidated state ; and the hill is crowned by 
what were at one time very strong fortifications. At present 
Gerona is a comparatively insignificant placo, although it is 
the seat of a bishop, has four parish churches, an institute, 
a seminary, a public library, and a theatre, uumbeis about 
15,000 inhabitants, and carries cm tlio manufacturo of 
paper and cotton and woollen goods. To the occlesiologist, 
however, it offers unusual attractions. The cathedral is one 
of the grandest specimens of Gothic architecture m Spain, 
the nave being the widest pointed vault in Christendom, 
as it measures no less than 73 feet from side to side, while 
Albi, the next in size, is only 58 feet, and Westminster 
Abbey is only 38. The old cathedral on the same site was 
used as a mosque by the Moors, and ou their expulsion ill 
1015 it appears to have been very greatly modified, if not 
entirely rebuilt. During the 14th century now works were 
again carried out on an extensive scale; but it was not till 
the beginning of the 15th that tlio proposal to erect tho 
present magnificent nave was originated by the master of 
the works, Gullielmo Boffiy. “ The keystono of the last 
division of the vault,” says Mr Street, “ seems to have been 
placed in the time of Bishop Benito, so late as circa 1559,” 
and in 1581 tho same bishop laid the first stone of the hell 
tower. “ At the east end of the nave three arches opon into 
the choir aud its aisles, which with thdr many subdivisions 
give an extraordinary impression of size to the vast vault of 
the nave, and make it look larger than it really is.” Tho 
general appearance of the exterior is rather ungainly, bub 
there is a fine approach by a flight of 86 steps to the facade, 
which rises in tiers and terminates in an oval rose-window. 
Among the interior decorations the most remarkable is the 
retablo and baldachin of the 14th century; and among the 
tombs may be mentioned those of Bishop Berengor (ob. 
1408), Ramon Berenger (Cap de Estopa), and the Countess 
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Ermesinda (ob. 1057) The collegiate church of San Feliu 
(St Felix) is mainly of the 14th century, but it was con- 
siderably modified in the 16th, and its la§ade dates from 
the 18th. It is one of the few Spanish churches that can 
boast of a genuine spire, and it thus forms a striking feature 
in the general view of the town. Besides the tomb of 
Alvarez and the sepulchre of the patron saint, it contains 
an image of St Narciso, which, according to the local super- 
stition, had the power of producing swarms of poisonous 
flies, as was sufliciently proved by the destruction of the 
French investing the city in 1285 and again m 1684. The 
Benedictine church of San Pedro do los Gallos is an 
interesting Romanesque building of eaily date ; and in the 
same vicinity is a small church worthy of notice as a rare 
Spanish example of a transveise triapsal plan. 

Geiona is the ancient Gci under, a city or the Ausetam It boasts 
that it is the place m which St Paul and St James fiist rested when 
they came to Spam ; and it became the see of a bishop about 247 
For a considerable penod it was in the hands of tho Moois, and 
their emir, Soleiman, was m alliance with Pepin about 759. It 
was taken by Chailomagne m 785 ; but the Moors regained and 
sacked it in 795, and it was not till 1015 that they weie finally 
expelled At a later date it gave tho title of count to the king of 
Aragon’s eldest sou. Into the details of its later vicissitudes it is 
needless to enter , but its historians tell how it has been besieged 
no fewer than twenty-five tunes m all, and that only four of the 
sieges have xcsulted m its captvue The investment by the French 
under Marshal Hocquisicourt in 1653, that of 1684 by tho French 
under Marshal Bolfond, and the successful enterprise of Marshal 
Noodles in 1694, arc the three great events of the 17th eentiuy. 
Surrendcml by the Fiench at the peace id Ryswick, it was ogam 
captuied by Marshal Noailles m 1706, aJtei a brilliant defence, 
aud m 1717 it held out against the Austnuns. But its noblest 
resistance was yet to he made. In May 1809 it was besieged by 
the Fiench, with 35,000 tioops, under Verdier, Augemm, aud 8t 
Cyr ; forty battoiies were elected against it, and n heavy bombard- 
ment maintained ; but under tho leadership of Mariano Alvarez 
it held out till famine aud fever compelled a capitulation on 12th 
December Tlio French, it is said, hail spent 20,000 bombs ami 
60,000 cannon balls, aud their loss was estimated at 15,000 men. 

See Juan (Jtuqiur RoigyJalpi, Iirsumen, dr las (frandnas, &t\, 
Bntceloim, 1678, J. A. Nieto y Samaniego, Mrmorias, Tarragona, 
1810; Street, i/othic Architecture in fyrnn. 

GERRIIA, an ancient city of Arabia Felix, on tlio west 
side of wlmt is now tlio Persian Gulf, described by Strabo 
as inhabited by Olialdman exiles from Babylon, who built 
tlioir houses of salt and repaired them by tho application 
of salt water. Throo identifications of tho site have been 
attempted, D’Anville choosing El Katig, Niebuhr prefer- 
ring Koneit, and Forster suggesting tho ruins at tho head 
of tho bay behind tho islands of Bahrein, 

GEI18, a department of France, composed of tho 
whole or parts of tho five old districts of Gascony, viz., 
Amiagmic, Astarac, Lomaguo, Comminges, and Oondomok 
It is bounded N. by tho department of Lot-et-Garoime, E. 
by Tarn-ct-Oarouno and Ilaute-Garonuo, H. by llautes- 
Byr (hides and Basses-Py rondos, and W. by Landes. It lies 
between 43“ 17' and 44° 5' N. lat., and between 1° 10' 32., 
and 0 d 18' W. long., being about 72 rntlos in length from E. 
to W., and 03 in breadth from N. to S. This department is 
hilly, particularly in tho south, whore it is mostly covered 
| with ramifications of the Pyrenees. Some of these in the 
south rise nearly 1200 foot abovo the lovol of the sea, 

| but they rapidly docroaso in height towards the north. 

| Tho principal of them run from N.E., N., and N.W., 
and arc separated by longitudinal valleys of great beauty 
and fertility, narrow in the south, but opening in the north 
to a width of 3 or 4 miles. The greater part of the depart- 
ment belongs to the basin of the Garonne, while a small 
portion in tho west is drained by the Adour, The chief 
affluents of tho formeraro the Save, Gimone, Arratz, Gors, and 
Baise ; and those of the latter, the Arros, Midou, and Douse, 
the last two uniting and taking tho name of Midouse, beforo 
joining the Adour. The climate is temperate and salubrious, 
but very changeable. There is seldom any snow, and there 
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is scarcely any frost. More tlian half of tlie department is 
arable ; about one-seventh is occupied by vines, and the 
rest is meadows, wood, or heath. The soil is not of great 
fertility, but is tolerably well cultivated, and the gram, pro- 
duced is more than sufficient for home consumption. "Wheat, 
maize, oats, and rye are the principal grain crops. About 
one-thud of the wine produced is used for home consump- 
tion, and the remainder is chiefly manufactured into brandy, 
known by the name of Armagnac. The amount of brandy 
distilled in the depaitment annually is about 22 million 
gallons. Horned cattle, sheep, mules, swine, game, and 
poultry, particularly ducks and geese, are abundant. The 
minerals and manufactures are ummportant. There are 
quarries of red and green marble ; and gypsum, marl, white 
clay, and sancl for the manufacture of glass are obtained. 
Gars is divided into the arrondissements of Auch, Lectonre, 
Mirande, Condom, and Lombez, with 29 cantons and 4G7 
communes. The chief town is Auch. The total aiea is 
2425 square miles, and tlie population in 18G6 was 295,692, 
and 283,546 in 1876. 

GERSON, John (1363—1429), otherwise John Charlier of 
Gerson, Johannes Gersonus, Jolinde Gorsone, J. Jarson, Do 
J arsone, or Gersen, the famous chancellor of the university 
of Paiis, and the ruling spirit in the oecumenical councils of 
Pisa and Constance, was bom at the village of Gerson, m 
the bishopric of Rheims and department of Ardennes, on 
December 14, 1363. Wo learn a good many details about 
his family and early upbringing from allusions in. some of 
his devotional tracts. His parents, Arnulph Charlier and 
Elizabeth de la Chardenibre, (f a second Monica,” belonged 
to the peasant class, were of eminent piety, and rejoiced 
to see seven of their twelve children, four daughters and 
three sons, devoting themselves to a religious life. Young 
Gerson was sent to Paris to the famous college of Navarro 
when fourteen years of age. After a five years’ course 
lie obtained the degree of licentiate of arts, and then 
began his theological studies under two very celebrated 
teachers, Giles Des Champs (ASgidius Oampensis) and Peter 
D’Ailly (Petrus de Alliaco), rector of the college of Navarre, 
chancellor of the university, and afterwards bishop of Puy, 
archbishop of Cambray, and cardinal. D’Ailly remained his 
life-long fiiond, and in later life tlio pupil seems to have 
become the teacher (see pref. to Liber de Vita Spiv. Anmce). 
Gerson very soon attracted tho notice of the university. 
He was elected procurator for the Fronch nation in 1383, 
when barely twenty years of age, and re-elected the year 
afterwards. In 1384 lio took the degree of bachelor of 
theology. Three years later a still higher honour was 
bestowed upon him; he was sent along with the chancellor 
and others to represent the university m a caso of appeal 
taken to the pope. Dr John Montson had been condemned 
by the faculty of theology because he had taught that tho 
Virgin Mary, like other ordinary descendants of Adam, was 
bom in original sin; ancl the Dominicans, who were fiorco 
opponents of the doctrine of the immaculate conception, 
were expelled the university, Montson appealed to Pope 
Clement VII. at Avignon, and D’Ailly, Gerson, and the 
other university delegates, while they personally supported 
the doctrine of the immaculate conception, were content to 
rest their case upon the legal rights of the university to test 
in its own way its theological teachers. Gerson’s bio- 
graphers have compared his journey to Avignon with 
Luther’s visit to Rome. It is certain that from this time 
onwards he was zealous in his endeavours to spiritualize the 
universities, to reform the morals of the clergy, and to put 
an end to the schism which then divided the church. In 
1392 Gerson became doctor of theology, and in 1395, when 
D’Ailly was made bishop of Puy, he was, at the early age 
of thirty-two, elected chancellor of the university of Paris, 
and made a canon of Notre Dnme. This great university 
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was then at the height of its fame, aud its chancellor was 
necessarily a man prominent not only in France but m 
Europe, sworn to maintain the rights of his university 
against both king and pope, and entrusted with the conduct 
and studies of a vast crowd of students attracted from 
almost every country in Europe. Geison’s witlings bear 
witness to his deep sense of the responsibilities, anxieties, 
and troubles of his position. He was all Ins cla)s a man of 
letters, and an analysis of his writings is his best biography 
His woik has three periods, in which he was engaged in re- 
forming the university studies, maturing plansfoxovercoming 
: the schism(a taskwhieh afterl404 absorbed all his energies), 
and in the evening of his life writing books of devotion. 

Gerson wished to bauish scholastic subtleties from the 
studies of the university, and at the same time to put 
some evangelical warmth into them. He was called at 
this period of lus life Doctor Cluistianissimus ; later Ins 
devotional works brought him the title Doctor Consola- 
tonus. His plan was to make theology plain and simple 
by founding it on the philosophical principles of nominal- 
ism. His method was a clear exposition of the principles, 
of theology where clearness was possible, with a due re- 
cognition of the place of mystery in the Christian system 
of doctrine. Like tho gieat nominalist William of Occam, 
lie saved himself from rationalism by laying hold on 
mysticism — the Christian mysticism of the school of St 
Victor. He thought that in this way he would equally 
guard against the folly of the old scholastic and the 
seductions of such Averroistic pantheism as was preached 
by heretics like Amalric of Bena. His plans for the 
reformation of university studies may be learned from 
lus Tract, de Txaminatione Doctrinctrum (Optp. i. 7), 
Spistoho de reform. Theol. (i. 121), Mpistolce ad Student?* 
Collegii JS r avarrce , 'quid et quediter studere debeat novus theo- 
logies auditor , et contra curiositatem studenthm (i. 106), and 
Zectiones dues contra vanam curiositatem in ner/otio field 
(i. 86). The study of the Bible and of the fathers was to 
supersede the idle questions of the schools, and in his Tract, 
contra romantkm de rosa (ui. 297) lie warns young men 
against the evil consequences of medioeval romance-reading. 
He was oftentimes weary of the chancellorship, — it involved 
liiin in strife, and in money difficulties ; lie grew tired of 
public life, and longed for learned leisure. To obtain it 
ho accepted the deanery of Bruges from the duke of 
Burgundy, but after a short sojourn he returned to Paris 
and to the chancellorship. 

Gerson’s chief work was what he did to destroy the great schism. 
Gregory XI. had died in 1378, one year affcor Gerson went to tho 
college of Navarre, and since lxis death the church had had o 
popes. To the mediaeval mind, imaginatively apprehending great 
thoughts in picture-representations, two popes meant two churches 
and a divided Christ. Tho spiritual unity of the clmreh, which is 
founded on. the spiritual muon of all believers to Christ, was unin- 
telligible to it Gerson and his contemporaries could not disen- 
tangle the invisible from the visible, and if daung spirits like 
’Wickliffe and Russ declared that the elect were the true church, 
the practical consequences which they drew from this showed that 
they also were unable to escape from the confusion. The schism 
liad practically heen brought about by Trance. The popes had 
been under French influence so long that it appeared to France a 
political necessity to have her ovn pope, and pious Frenchmen felt 
themselves somewhat responsible for the sins ancl scandals of the 
schism. Hence the melancholy piety of Gerson, D’Ailly, and 
their companions, and the energy with winch they strove to bring 
the schism to an end. During the lifetime of Clement tho univer- 
sity of Paris, led hy D’Ailly, Gerson, and Nicholas Clwnonges, met 
in deliberation about the state of Christendom, and resolved that 
the schism could be ended in three ways,— by cession, if both 
popes l enounced the tiara unconditionally, by arbitration, or by a 
general council. Clement died. Tho king of France, urged by the 
university, sent orders that no new pope should, he elected. The 
cardinals first elected, and then opened the letter. In the new 
elections, however, both at Home and Avignon, tlie influence of 
Paris was so much felt that each of tlie new popes Swore to f< cade ” 
if his rival would do so also. 
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Meanwhile in 1395 the national assembly of Fiance and the 
French clergy adopted the programme of the university — cession 
or a general council. The movement gathered stiength In 1398 
most of the cardinals and most of the ci owned heads m Eui ope 
had given their adhesion to the plan During this peuod Gerson s 
literary activity was untiring, and the throb of public expectancy, 
of hope and tear, is levealed m his multitude of pamphlets At 
first theie were hopes of a settlement by my of cession These 
come out m Protest supci statun etclesice (n 1), had. de modo 
habendi se tempo) e sektsmatis, Da gcJusmate, &c. But soon the 
conduct of the popes made Europe impatient, and the desire foi a 
geneial council giew stiong — sec De Concilio gone) ctli uni us obcdi- 
entue (u. 24). The council was resolved upon It was to meet at 
Pisa, and Gei son poured foi th ti act after tract for its guidance The 
most important are — Tnlogus in materia Schismatis (u. S3), and 
Da imitate JSccIcsicb (n 113), m which, following D’Ailly (see 
Tschackert’s Peter v Ailli, p 153), Geison demonstrates that the 
ideal unity of the church, based upon Chust, destroyed by the 
popes, can only be restored by a general council, supreme and legiti- 
mate, though unstmmoned by a pope The council met, deposed 
both anti-popes, and elected Alexander Y Gerson was chosen to 
addiess the new pope ou the duties of his office. He did so m lus 
Sermo comm Alexandro Papa m die ascensiomsm concilio Pisano 
(u 131). All hopes of reformation, however, were quenched by the 
conduct of the new pope. He had been a Franciscan, and loved 
his order above measure, tie issued a hull which laid the parish 
clergy and the universities at the mercy of the mendicants Tlie 
great univeisity of Pans rose in levolt, headed by her chancellor, 
who wrote a fierce pamphlet— Censura professor um m tlieologia 
circa bulletin Alcxandn V. (ii. 442). The pope died soon after, 
and one of the most piofligate men of that tune, Pope John 
XXIII (Balthasar Oos3a) was elected his successor The council 
of Pisa had not brought peace ; it had only added a third pope 
D’Ailiy despaired of general councils (see lus De difjieultcite i cf ornui- 
tionis m concilio universal i), but Geison struggled on Another 
matter too had loused him The feuds between the houses of 
Orleans and Burgundy had long distracted France. Tho duke of 
Orleans had been foully ami treaeheiously nnmleicd by the 
followers of the duke of Burgundy, and a theologian, John Petit, 
had publicly and unambiguously justified the murder. His eight 
verities, as he called them — his apologies for the murder — had 
been, mainly through the influence of Gerson, coudomned by the 
university of Paris, and by tho archbishop and grand inquisitor, 
aucl lus book had been publicly burned befmo the cathedral of 
Hotre Dame Gerson wished a council to confirm this sentence. 
His literary labours were as untiring as over, lie maintained in a 
series of tiacts that a general council could depose a pope j lie drew 
up indictments against tho reigning pontiffs, roitorated tlio charges 
against John Petit, and exposed the sin of schism — an short, he 
did all ho could to direct tho public mind towards tho evils in the 
church and the way to hoal them. His efforts were powerfully 
seconded by the emperor Sigisnumd, and the result was the council 
of Constance. This council, unlike iLs predecessor at Fisa, was 
summoned by a pope— Pope John XXIII. Sigisnumd was present, 
resolutely determined to unite and reform the church, and guided 
by Oaidiuals D’Ailly anil Eambella, and above nil by Gerson. 
Geison indeed practically ruled tho council up to the election of a 
new pope. It was ho that dictated Lho form of submission and 
cession made by John XXIII. , and directed the process against 
Huss. Many of Gerson’s biographers have found it difficult to 
reconcile his proceedings against lluss with his own opinions upon 
the supremacy of tho pope ; but tho difficulty has arisen partly 
from misunderstanding Gerson’s position, partly from supposing 
him to be tho author of a famous tract — De midis wiiendi ae refor- 
mandi acclesiam in eondlio universal i. All Gordon's high-sound- 
ing phrases about tho supremacy of a council were meant to apply 
to some time of emergency, He was essentially a trimmer, and can 
scarcely bo called a reformer. lie never wrote tho hold tract of Abbot 
Andrew of Randolf (cf. Schwabo, Johannes Oman, p. 483-491), and 
lie hated Hugs with all the hatred the trimmer has oE tho reformer, 
The council of Constance, which revealed tho eminence of Gerson, 
became in the end the cause of his downfall. He was tho pro- 
secutor in the case of John Petit, and tho council, ovorawod by lho 
duke of Burgundy, would not affirm the censure of tho university 
and archbishop of Paris, Petit’s j ustification of murder was doclarod 
to bo only a moral and philosophical opinion, notof faith. Thoutmost 
length the council would go was to condemn one proposition, and even 
this censure was annulled by the new pope, Martin Y,, on a formal 
pretext. Gerson dared not return to France, where, in tho disturbed 
state of the kingdom, the dnlce of Burgundy was in power. Ho 
lay hid for a time in Germany, and then returned to France, to 
Lyons, where his brother was prior of tho Celostines. It is said 
that ho taught a school of boys and girls in Lyons, and that the 
only fee ho exacted was to make the children promiso to repeat tho 
prayer, “Lord, have mercy on thy poor servant Gerson,” His later 
years i were spent in writing books of mystical devotion and hymns, 
lie died at Lyons on July 12, 1429. Tradition declares that during 
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his sojourn there he translated or adapted from the Latin a work 
upon eternal consolation, which afterwards became very famous 
under the title of The Imitation of Christ, and was attributed to 
Thomas a Kempis Recent researches, liowevei, have proved 
beyond a doubt that the famous Imitatio Chruti was leally written 
by Thomas, and not by John Gerson or tlio Abbot Ger&en. 

The literature on Gerson is very abundant See Dupin, Gcrsom- 
ana, including Vita Geisoni, piefixed to the edition of Gorson’s 
woilcs m 5 vols fob, from which quotations have here been made , 
Charles Schmidt, Essai sm Jean Geison, Chancellor de VUmwisiM 
de Pans, Stiasbuig, 1839 , Schwabe, Johannes Geison , Wurzburg, 
1859 On the relations between Geison and D’Ailly, see Paul 
Tschackert, Peter von Ailh, Gotha, 1877 On the authorship of 
the Imitatio Chnsti, see the editions of Dibden, Gemo, and Kettle- 
well. Ou Gerson’s public life, see also histones of tlie councils 
of Pisa and Constance, especially Hem. v. dcr Ilardt, Con Con- 
stantiensis libn IV. , 1695-9. (T M. L ) 

GERSONIDES, or Ben Gerson, Levi, a distinguished 
Jewish, philosopher and commentator, was born at Bagnolo 
in Languedoc, towards the close of the 1 3th century, pro- 
bably in 1288. As m the case of the other Jewish writers 
on philosophy during the Middle Ages, extremely little is 
known, of his life His family had been distinguished for 
piety and exegotical skill, but though ho was known in tlio 
Jewish community by commentaries on certain books of the 
Bible, he never seems to have accepted any Rabbinical post 
Possibly the freedom of his opinions, which drew on him 
the suspicion of infidelity, may have put obstacles in the 
way of his preferment. He is known to have been at 
Avignon and Orange during his life, and is believed to have 
died at Perpignan in 1370. Part of his writings consist of 
commentaries ou tho portions of Aristotle then known, or 
lather of commentaries on tho commentaries of Avenues. 
Some of these are printed in the early Latin editions of 
Aristotle’s works. Ills most important treatise, that by 
which he has a place in the history of philosophy, is entitled 
Mil ha moth Adonai (Tho Wars of God), and is said to have 
occupied twelve years m composition. A portion of it, con- 
taining an elaborate survey of astronomy as known to the 
Arabs, was translated into Latin in 1342 at the request of 
Clement TI. Tho MilJumoth is throughout modelled after 
tho plan of tho groat work of Jewish philosophy, tho More 
Afdwhtm of Moses Maimonitles, and may bo regarded as 
au elaborate criticism from tho more philosophical point of 
view (mainly Averroistic) of orthodoxy as presented in that 
work. The six books pass in review (1) tlie doctrine of 
tho soul, in which Gersonidos defends tlio theory of imper- 
sonal reason ns mediating between God and man, and ex- 
plains the formation of tlio higher reason (or acquired 
intellect, as it was called) in humanity, — his view being 
thoroughly realist and resembling that of 3 bn Gobirol (see 
Avjuebron); (2) prophecy ; (3) and (4) God’s knowledge 
of facts and providence, in which is advanced tho curious 
theory that God docs not know individual facts, and tlmt, 
while there is general providence for all, special providence 
only extends to those whose reason 1ms boon enlightened ; 
(5) celestial substances, treating of tho strange spiritual 
hierarchy which tho Jewish philosophers of tho Middle Ages 
accepted from tho Noo-l’latonists and tho Pseudo-Dionysius, 
and also giving, along with astronomical details, much of 
astrological theory; (6) creation and miracles, in respect to 
which G orson deviates widely from tho orthodox position 
of Maimouidos. 

A careful analysis of the MUhmnoth is given, in Rabbi Isidore 
Weil’s Philosophic Migkuse do JJni-Jkn-Ger,mi, Paris, 1868. Hoe 
also Mimic, JlUhmgcs de Phil. J uive ft Arabs ; and Joel, lleligions- 
philosophic d. I. Ben- Gerson, 1862. The MUhmnoth was pub- 
lished in 1560 at Hiva di Trento, and has been republished at 
Leipsic, 1866. 

GERSTACKER, Friedrich (1816-1872), who enjoyed 
a moat extensive popularity as a novelist and a writer of 
travels both at home and abroad, was bom at Hamburg ou 
10th May 181 6. Having lost his father at the ago of nine, 
he was placed under the guardianship of an uncle at 
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Brunswick, wlio sent Kim to a house of business at Oassel 
as clerk. He soon got tired, however, of the mono- 
tonous commercial routine, and selected the more active life 
of a farmer, in which capacity he spent the years fiom 
1835 to 1837 m Saxony. But the uneventful agricultural 
life was unable to lepress in him the innate roving instinct 
which, according to his own statement, had received a strong 
impulse in his eighth year by the perusal of Robinson 
Crusoe. The word “America ” had from that time exercised 
on him an irresistible charm, and so he went m 1837 from 
Bremen to New York. He travelled on foot over all parts 
of the United States, working as he went for his bare sub- 
sistence, and then settled for some time iu Arkansas, where 
he led the life of a roving sportsman, Only now and then 
he visited inhabited places to see civilized society, and to 
earn some means by whatever work he could obtain. 
Thus he went m 184.2 to Point Couple in Louisiana, where 
he undertook the management of a hotel. This time, 
however, he did not return with the acquired moans to the 
backwoods, but repaired to his German home to see his 
mother and other relatives, after having led an adventurous 
life for six years and a half. On his return to Germany he 
found himself, to his great surprise, known as an author, 
on a limited scale at least. His mother had shown his diary, 
which he regularly sent home, and which contained descrip- 
tions of his adventures in the New World, to tho editor of 
the Rosen, who readily published them in his periodical. 
The travelling sketches having found great favour with tho 
Gorman public, Gorsfcacker issued them, in 1844, in a 
collected form, under the title of Streif- und Jagdzuge durch 
die Yeveinigtm Staaten RFordcimerikas. I-Iis next literary 
labours consisted of translations from the English, during 
tho performance of which it occurred to him that he 
might himself become an original author, since he was 
able to delineate original characters, to relate remarkable 
occurrences, and to clescribo romantic scenery from his own 
experience, whilst others were obliged to draw upon their 
imagination only in producing works of fiction. Accord- 
ingly Gerstacker issued, in 1845, his first novel, Lie 
Uegidatoren in Arkansas , and henceforth the stream of his 
productiveness flowed on uninterruptedly. In 1849 he 
again repaired to America, boing this time provided with a 
grant from the then “German Government,” and acting at 
the same time os correspondent to tlie Augsburger Allgem. 
Zeitung. After having made very extensive travels both in 
America, Polynesia, and Australia, ho returned in 1852 to 
Leipsic. In 1860 his innate restlessness drove him to 
South America, chiefly with a view of inspecting tho Ger- 
man colonies there. After having traversed nearly all tho 
principal South American countries he returned to Germany, 
but for a short time only, for in 18C2 he accompanied the 
Duke Ernest of Coburg-Gotha to Egypt and Abyssinia. 
This was his last great journey, after the return from which 
he lived first near Gotha and then at Brunswick, where he 
died on May 31, 1872, 

Gerstacker was greatly esteemed and liked as a man, on 
account of his genial temper and straightforward charactor, 
and as . an author he enjoyed an almost unprecedented 
popularity at home and was very favourably known abroad. 
The charm of his productions consists in the natural fresh- 
ness of his descriptions, nearly all of which have an exotic 
background, and in tho originality of his characters, the 
most prominent of which are drawn from real life. Ho 
did not possess any high literary power, and probably never 
touched up what he had once written ; his writings lack 
therefore on the whole that artistic finish which forms one 
of the principal elements of a good writer. This defect, 
however, impresses even on his works of fiction the stamp 
of probability, nay of truthfulness. His writings nowhere 
betray that intention of producing an effect which so often 


- G E R 551 

destroys the illusion of the reader in elaborately worked 
out productions. He generally writes in a homely, ungar- 
nished manner, just as a traveller would relate his adven- 
tures amidst a circle of friends. His writings, therefore, 
nearly always rivet the attention of the reader from begin- 
ning to end. The works of Gerstacker have, besides, the 
merit that they formed a wholesome counterpoise against 
the too idealistic tendency of the literature of Geimany, 
against the lax and realistic school of France, and against 
the morbid sensationalism which prevailed in England. 
A number of his works have been translated into several 
modem languages, but mostly into English; their descrip- 
tions of excitiug adventures on laud and sea affording, with 
their sturdy humour, congenial reading to the English- 
speaking community m the Old and New World, His best 
works, from, a literary point of view, are, besides the above- 
mentioned Regulatoren , his Flnsspiruten des Mississipgoi , his 
South Sea novel Tahiti , his Australian romance Lie beiden 
Btrajiinge, his Matrosenleben and Blau Wasser. His 
.collected works have been issued in a cheap and handy 
edition published at Jena. 

GERVAIS, Paul (1816-1879), an eminent palaeonto- 
logist, was horn September 26, 1810, at Paris, where he 
obtained the diplomas of doctor of science and of medicine, 
and in 1835, as assistant to De Blainvillo in the laboratory 
of comparative anatomy at the Museum of Natural History, 
commenced palaeontological research. In 1841 he obtained 
the chair of zoology and comparative anatomy at the Faculty 
of Sciences in Montpellier, of which he was in 1856 
appointed dean. In 1848-52 appeared his important work 
Zoologie et Paleontologia Francises, supplementary to the 
palaeontological publications of G. Cuvier and De Blainville; 
of this a second and greatly improved edition was issued 
in 1859. In 1865 he accepted the professorship of zoology 
at tho Sorbonno, vacant through the death of Gratiolet ; 
this post he left m 1868 for the chair of comparative 
anatomy at the Paris Museum of Natural History, tliB 
auatomical collections of which he greatly enriched by his 
exertions. He was elected a member of the Academy of 
Sciences at Paris, in tlie place of Costo, January 26, 1874. 
Gorvais was remarkable for the disinterestedness with 
which ho devoted himself to tho cause of science. Ho 
died February 10, 1879, in tho sixty-third year of his age. 

Besides his Zoologie d FaUontologie Fmnqaiscs, Gorvais wrote : — 
The “ Zoologie” for Laplace’s Voyage ardour du Monde, 1833, &e. 
(with F. Eydoux); Hist, naturclle des inseetes apt&res , 1837, &e, 
(with Walkenacr); La jardm des plantcs, 1842, &c. (with P. Ber- 
nard); Atlas de Zoologie, 1844; Zoologie da la France , 1847 (with 
Aieard and others); Mist, nnturclh des mammif&res, 1853, &c ; 
part of Thiollitre’s Description des poissons fossiles, 1854, &c ; 
TMmie du squeldte Jmnain , 1856 ; Zoologie wMicale, 1859 (with 
Van Bencdcn); De la nidtamorphosc des organes el des generations 
altcrnantcs, 1860 ; Un million de fails, 1861 (with Aieard, Des- 
portes, and others); De Vanciennctd de Vhomnc, 1865; Zoologie, 
1866, in tho scries Fitments des sciences naturcllcs ; Feciicrches sur 
VaneienncU de Vhomnc d la p&riode quaternairc, 19 pi. , 1867 ; 
Zool. et paUontologie g&iUrales, 1867 ; ’EHmonts de zoologie , 1868 
and 1869; Ostiographie des Ottac&s, I860, &c. (with Van Benodcn); 
Motions iUmentaires d’histoire naturclle, 1869 and 1872 (with Mar- 
chand and Kaulin). His scientific papers arc exceedingly numerous. 
Sec 15. Blanchard, “ Ndcrologio,” Feme Scicntifique, Fell. 15, 1879, 
p. 788 ; S. Member, La Nature, March 15, 1879, p. 225. 

GERVAISE of Canterbury, born about 1150, was one 
of the monks of the priory of Christ Church, Canterbury, 
and witnessed the burning of tho cathedral in 1174. His 
earliest known literary effort was a Tractatus de Combus- 
tions. et JRcparatione Dorobornensis Fcclesice, being an account 
of that conflagration and of the subsequent process o i re- 
building, written probably about 1184. This was followed 
about 1194 by Imaginationes de discordiis inter rnbridehos 
Cantuarien&cs et Arckiepiscopim Baldminum, a detailed 
relation of clerical disputes which had occurred during the 
episcopate of Baldwin from 1185 to 1190. Gervaise’s 
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Chronica de tempore regain Anglice , Stephanie Henrici II., 
et Mcarcli brings tlie history down to the death of the 
last named (1199); but his Vitce Dorobornensmm Archi- 
episcoporuni closes with thatof Reginald Fitz-Jocelme(1191). 
These woiks, which are all of them chaiacterizcd by labori- 
ousness and tiustwortluness, aic repiinted m Twysdcn’s 
Historian Anglicance /Scriptures (vol. x.) In the library of 
Corpus Christi College, Cambridge, there is an unpublished 
MS., also by Gervaise, containing a work entitled il lappa 
Munch, and also an English chronicle from the fabulous 
ages to the deatli of Richard. Tlte year of the death of 
Gervaise is not recorded, but the fact that he does not 
appear to have accomplished any part of his promised 
chronicle of the reign of John may faiily be taken to imply 
that ho did not live long after 1200. See Wright, Dio- 
graphin Bntnnnica (1846) 

GERVASE, or Gervaise, of Tilbury ( Gervctsius Tilburi- 
ensis), an English Latin writer of the 13th century, was 
probably born at Tilbury in Essex. He is frequently said 
to have been a nephew of Henry II of England , but if 
this was the case, it is strange that m speaking of Henry to 
Otto IV. he makes no allusion to this relationship, but 
simply calls him “ my master the illustrious king of the 
English, Henry II., your uncle vestn avuncnli ” The truth 
probably is that the statement owes its origin to some care- 
loss copyist or reader either taking vestn for nostri in this 
passage, or, as M. Petit Radel suggests, the contraction 
vri for mei. Gervase was present at the peace of Venice in 
1177, was professor of canon law some years later at 
Bologna, and afterwards entered the service of William II. 
of Sicily. Having obtained the favour of Otto IV., who 
had close intercourse with England, he was by him appointed 
about 12 (JO chancellor and marshal of the kingdom of 
Arles. He subsequently received the provostship of the 
nunnery at Ebsdorf, and died about 1235. His host 
known, if not his only important work, is the Othi fm- 
perialia, which he composed about 1212 for the entertain- 
ment of his imperial patron, Tho first two books aro a 
sort of geographical and historical compendium, and tho 
third is devoted to all kinds of curious facts aud beliefs. 
The history begins at the beginning with the creation of tho 
world, bub it only comes down to the author’s own days, 
as he confesses he had nob the gift of prophecy. It is a 
fairly learned but on the whole very dry digest of tho 
ordinary narratives handed on from chronicler to chronicler, 
relieved at times with curious disquisitions, or passages 
from the writer’s own experience It is mainly tho third 
book which justifies Mr Wright’s assertion that Gervaso 
was “ one of the most amusing writers of tho period,” for 
in it he collects a great many popular mytlns and legonds 
about such matters as the magnet, asbestos, tho sirons of 
the British sea, tho veronica, tho horn of St Simon, and 
so on. 

The OUa was printed by Leibnitz in vol. i. of fiertp/oivs rerum 
Fncimicansiim, and corrections from MSS, appeared in vol. ii. 
A portion of the soconcl book had already bom printed by ,T. .T. 
Moderns as Gervasii Till, ch Impario Mvianonm, Jlelmstadl, 1 (> 7 ( 5 ; 
and Liebrecht has since made selections from tho non-historical 
portions, Hanover, 185(5. The Dialogue de Scaccario , now recog- 
nized as tho work of Nigel bishop of Ely, was long nttiibutod to 
Gervase ; and he had consequently the credit also of tho Tricohim- 
nm (now lost) claimed by the author of tho dialogue. It is need- 
less to mention the works assigned to him by Bale ; but wo have 
las own authority for the statement that he wrote a liber Faectm- 
nm, or hook of anecdotes, for Henry II. See Petit Etulel in Hist. 
Litt. tie la France, vol. xvii. 

GERVINUS, Georg Gottfried, (1805-1871), one of 
the most eminent literary and political historians of 
Germany, was born on May 20. 1805, at Darmstadt. His 
well-to-do parents, belonging to the middle classes, had him 
educated at the gymnasium of the town, where ho studied 
with great success. At the age of fourteen they chose 
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for him a commercial career, but Gervinus continued his 
classical studies pi lvately, and made himself fully acquainted 
with the polite literature of Germany and other countnes. 
He also cultivated Ins literary and musical taste by frequent- 
ing the theatre of the Hessian capital, which was then m 
an excellent condition. In 1825 lie relinquished the uncon- 
genial commeicial life, aud repaired, after a brief prepara 
tiou, to tho university of Giessen to study philology. The 
short interruption m his school education helped to de- 
velop in him, in an eminent degiee, his social qualities, 
and taught lnm to employ methodically and usefully 
every hour of his life In 1826 he went to Heidelbeig, 
where lie attended tho lectures of the great historian 
Schlosser, who became henceforth his guide and Ins model 
From 1828 to 1830 he held a mastership in a piivate insti- 
tution at Frankfort-on-tlie-Muiu, issuing at the same time, 
m conjunction with Morstadfc and Hertlem, a compieliensivc 
edition of Thucydides, aud writing an essay on Bloomfield’s 
English translation of tho Greek historian. In 1830 he 
returned to Heidelberg, and wrote among other essays 
one on Probert’s Ancient Laws oj Cambria. The year 
1832 he spent in Italy as travelling tutor to a young 
Englishman, and on Ins return to Heidelberg be wrote 
several historical treatises, which he issued in 1833, in 
a collected form, as the first volume of his Ihstoruche 
Schnften. This publication procured him tho appoint- 
ment of professor extraordinarius ; and the first volume 
of his Geschichte tier poetisohen Kationallitcratur tier Dent- 
schen brought him, through the special recommendation 
of tho historian T)ahlmann, the appointment to a regular 
professorship of history and literature at Gottingen. ITe 
settled there at Easter 1830, and married a wealthy young 
lady, who proved a true “companion to his intellect.” In 
the following year lie wrote his Grunihilge dev Historic, 
which is porhaps tho most thoughtful of liis philosophieo- 
liistorical productions. Tlio same year brought liis ex- 
pulsion from Gottiugon in consequence of liis manly protest, 
m conjunction with six of liis colleagues, against the un- 
scrupulous violation of the constitution by Ernest Augustus, 
king of nauovcr and duke of Cumberland. After applying 
himself to his literary and artistic studies at Iloiclelberg, 
Darmstadt, and Romo, ho returned once more to Heidel- 
berg, where ho continued, among other works, liis history 
of German literature, and was appointed in 1844 honorary 
professor. Ho zealously took up in tho following year the 
cause of the German Catholics, hoping it would lead to a 
union of all tho Christian confessions, and to the establish- 
ment of a national church. He also came forward in 1846 
as a patriotic champion of the Rchloswig-Holstoinors, and 
when, in 1847, King Frederick William IV. promulgated 
tho royal decree for summoning tho so-called “United 
Diet” (Vereinigto Landtag), Gervinus hoped that this event 
would form tho basis of the constitutional development of 
tho largest Gorman staio ; and, thinking that tho hour of 
pnblicistic activity had arrived, ho founded, in common with 
somo other patriotic scholars, tho Deutsche Zeiiwvj, which 
certainly was cue of tho best-written political journals ever 
published in Germany, liis appearance iu tho political 
arena secured his election as deputy for tho Prussian province 
of Saxony to tho National Assembly sitting in 1848 at Frank- 
fort. Tlio weight of liis name and his journalistic activity 
were of considerable advantage to tho liberals in that short- 
lived parliament ; but when he saw that all their endeavours 
wore frustrated by the indecision of the king of Prussia, who 
declined accepting the imperial crown of Germany, he re- 
tired in gloomy disappointment from all active political life. 
So embittered was he against the royal house of Hohenzob 
lern that neither the formation of the North German Con- 
federation in 1866 , which in former years ho would have 
hailed with tlio greatest satisfaction, nor the glorious estab- 
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lishment in 1S7 0 of an united German empire, could le- 
coticile him to a dynasty one sickly scion of winch had foiled 
the national aspirations of Germany. Gervmus now took 
refuge among his literary and historical studies, more 
especially devoting lumself to the study of Shalcespeaie, the 
result of which was his great work Shcilespeaie (1849, 
1850), in four volumes, Ho also revised his magnum 
opus, the History of German Literature , for a fourth 
edition (1853), and began at the same time to plan lus 
History of the 19 th Gentury, which was to he a continuation 
of the History of the ISif/j Century by lus guide and teacher, 
Sclilosser. He heralded that voluminous work by a pro- 
gramme or manifesto entitled flinleitung in die Geschichte 
des neunzehnten Jalirhunderts, which was issued in 1803, 
and made a great stir in the literary and political world, 
chiefly owing to the circumstance that the Government of 
Biden imprudently instituted a prosecution against the 
author for high treason. Gervinus had prophesied in liis 
famous pamphlet the final victory of demociacy, and based 
his prediction on the theory that all tlic great revolutionary 
outbreaks follow each other in a kind of geometrical pro- 
gression,— to wit, 1820, 1830, and 184.8. Hence ho con- 
cluded that the next great revolutionary shock would take 
place about 1888 -1890, and that it would insure the final 
vicLory to democracy, just as the same decade brought in 
former centuries freedom and independence to the Ameri- 
cans, the French, the English, and the inhabitants of the 
Netherlands. Arraigned before a tribunal, lie defended 
himself with a gieat display of ability and manly courage, 
but was nevertheless condemned to an imprisonment of two 
months, and all the copies of the “ seditious publication ” 
were to be destroyed. Fortunately for Germany, this dis- 
grace was spared her, the verdict having been rescinded by 
a higher tribunal. This occurrence, which would have 
aroused a moro elastic temper to greater political activity, 
had the contrary effect upon the sensitive mind of Gervinus. 
He buried himself still moro among his books, and oven 
forebore to deliver lectures. With unwearied eneigy he 
now devoted himself to his above-mentioned gieat his- 
torical work, Geschichte des neunzehnten Jahrhunderts 
seit den Wiener Vertrdgen, which lie issued in eight 
volumes, the first m 1855 and the last in 18GG. In 
the midst of his historical studies ho found relief m his 
devotion to the works of liis favoiuito musician Handel. 
He fouuded, and liberally supported, tho Handel Society 
in Germany, whose object it was to restore tlic com- 
positions ot the great master in an authentic form, and 
to issue German versions of the texts suitable to the com- 
positions. The result of lus Handel studies was lus critical 
and mstlietical work Handel und /Shakespeare , zur JEsthetih 
der Tonhunst (18G8), in which ho drew an ingenious parallel 
between his favourite poet and his favourite composer, 
showing that their intellectual affinity was basod on tho 
Teutonic origin common to both, on tho same healthiness 
of their mental capacities, on their analogous intellectual 
development, and even on a similarity of their inclinations 
and fates. This philosophical treatise fell flat on tho 
German public, who could not forgive the author for having 
extolled Handel above the great national masters, Haydn, 
Mozart, and Beethoven. The ill-success of that publica- 
tion, and tho indifference with which the latter volumes 
of liis History of the 19th Century were received by his 
countrymen, together with tho feeling of disappointment 
that the unity of Germany had been brought about in 
another fashion and by other means than he wished to see 
employed, combined to embitter in the highest degree the 
writer and the politician, but it could not sour in him liis 
kindly and humane disposition, nor did it in the least affect 
his sociable temper, and he cultivated refined society to the 
last. He died rather suddenly, on the 18th of March 1871 . 
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The voiks which will, above all otheis, insure to Gervmus a 
lasting iaine, aie his Geschichte der Dcutschcn Lhchtimg, and lus 
tvoilc on ShaJceqxaie The former, a fifth edition of which was 
edited (1871-74) by the eminent literaiy historian and philologist, 
Piofessoi Karl Bartsch of Heidelheig, was the fust compiehensive 
history of German poetry in a connected form, and was executed with 
a liteiary skill, a piofound eiudition, and a lofty enthusiasm for 
the subject, winch lmpimted upon it the stamp of a national woik 
of permanent value The author represented tho literary activity 
of Germany in its successive stages as it grew out of her political 
life, thus making political lustoiy the foil and basis of literary 
history His judgment was sincere and independent, and although 
his criticism often assumed a censouous and pedantic tone against 
the most prominent poets of Germany, tho German people, without 
allowing themselves to be misguided m their judgment regarding 
themenls of Goethe, Scluller, Jean Paul, &c , gratefully accepted 
his work as a national homage to that subject ot which they lmve 
most reason to he pioud. The object: of Gervmus m wilting his 
liteiary lustoiy was, besides, a patuotic one He endeavoured to 
show that Germany, having already attained gieat eminence in 
literature, should henceforth exclusively devote herself to political 
activity, and surpass other nations also m tins respect. He had 
a no less patriotic object m view m writing lus commentary on 
ShaJcespcm e, which has been made popular m England by an 
excellent translation Tins woik is not so much a philological 
or aistlielieal commentary as a tieatiso pointing out tho ethical oi 
moral piccepts which may be deduced from liis productions, ami 
this circumstance makes it of considerable value ami interest also 
to English readers Gervmus, who consideied Shakespeare tlic 
intellectual property of Germany, m the same way as ho considered 
Handel the artistic property of England, wished above all to in- 
culcate on his couutrymen the teachings of healthy practical activity 
to be found in tire w'oiks of the English dramatist The object for 
which lie wiote, viz., the moral improvement of lus readers from a 
practical point of view, seemed to him the easier to be accomplished 
through tlio pioduclions of Shakespeare, because the poet was 
descended from a kindred race, and the fructifying seeds of Ins 
thoughts and sentiments, falling upon a congenial soil, would bo 
sure to take root theie kindly As a political historian, Gervinus 
was the antipode of Panke. Following the principles of F. C. 
Sclilossor, lie slighted all documentary history. He had. such a 
deep distiust of all state papers and diplomatic documents that 
he considered them as most untrustworthy sources for any his- 
torical iceoid. He confined himself, therefore, chiefly to taking 
into account the political events and their results just as they 
lay on tho surface, and, not consulting the state archives for 
tho secret spiings which sot them in motion, lie based Ins his- 
toucal narratives almost entirely on lus subjective judgment. 
Many bulliant passages will bo found in lus general History of the 
If )th Century , snob as the accounts of tho .South American and Gi eek 
revolutions, and of the July l evolution in 1830 , and his Jlistorischa 
Schriften also contain a number of valuable treatises and essays, 
winch may bo said to have paved tho way to a new ora m the art of 
waiting history. Gervinus entertained a kindly feeling towards 
England, wlucli lie called tho land of political mastery ; anil though 
ho was, what is both tho bane and the glory of so many Germans, 
rather a cosmopolitan, he nevertheless lomained a German patriot 
to Ilia cora. Ho was, besides, distinguished by a rare nobleness ami 
manliness of character, and considering that he was a powerful 
factor m tho litorary and political progress of modem times, we 
may fully agree with "Ranke’s opinion ‘ 1 that ho will never bo for- 
gotten.” (C. A. B.) 

GESENITJS, Friedrich Heinrich Wiliielm (178G-- 
1842), Orientalist and biblical critic, was born at Nord- 
liausen, Hanover, on tho 3d of February 178G. From tho 
gymnasium of his native town he passed ill 1803 as a student 
of philosophy and theology to the university of Helmstadt, 
where Henke was his most influential teacher; but tho 
latter part of his undergraduate course was taken at 
Gottingen, where Eichhom and T. C. Tychsen were then at 
the height of their popularity. In 180G, shortly after 
graduation, ho became “ repetent ” and “ privat-docent " m 
that university ; and, as he was fond of afterwards relating, 
had Neandcr for his first pupil in Hebrew. In 1809, on 
the recommendation of Johann von Miilier, he was appointed 
to a mastership in the gymnasium of Heiligenstadt, West- 
phalia, whence, in the following year, he was transferred to 
the university of Halle, where, from being professor extra- 
ordinarius in theology, he was in a very short time promoted 
to an ordinary chair (1811), Many offers were subsequ ently 
made to him of high preferment elsewhere, but he clung to 
Halle for the remainder of his life, add tattght with great 
X — 70 
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regularity for upwards of thirty years, the only interruptions 
indeed being that of 1813-14, occasioned by the war of 
liberation, during which the university was dosed, and 
those occasioned by two prolonged literary tours, first in 
1820 to France and England in the society of his col- 
league Thilo for the examination of rare Oriental manu- 
scripts, and afterwards in 1835 to England and Holland in 
connexion with his Phoenician studies At a very early 
period he became the most popular toachei of Hebrew and 
of Old Testament introduction and exegesis in Germany; 
and during his later yeais the annual number of students 
attending his lectures on these and kindred subjects, such 
as church history and Biblical archaeology, amounted 
to nearly 500. Of his pupils many have risen to great 
eminence in the departments he specially cultivated; among 
these the names of Von Bohlen, Hoffmann, Hupfeld, 
Kodiger, Tuch, Vatke, and Benfey may be mentioned. In 
1827 Gesenius was made a consistorialrath , but, unless 
account be taken of the violent attacks to which he, along 
with his friend and colleague Wegscheider, was in 1830 
subjected by Hengstenberg and his party m the JSvangelische 
Kirchenzeitung , there are few noteworthy occurrences to be 
recorded m his biography. His death took place at Halle, 
October 23, 1842. It would be difficult to overestimate 
the services rendered by Gesenius to Semitic philology. 
To him belongs in a large measure the credit of having 
freed it from the trammels of theological and leligious pre- 
possession by which it had previously been hampered, and 
of inaugurating the strictly scientific method which has 
since been so fruitful m valuable results. Nor can it bo 
doubted that as an exegete lie has exercised a powerful, 
and on the whole a beneficial, influence on tho tendencies 
of modern thoological investigation, 

Of lus very numerous works the earliest, published m 1810, 
entitled Vorsuah uber die Malimsekc. Sprachr, was a snore, hhIuI u>- 
i elation of the widely cinrail opinion that tho modern Maltose 
was of runic origin In the same yeai appeared the first volume 
of the llcbruischcs u. ChaMaisehrs Ilanduwtcrbueh, completed in 
1812 (8tli od., 1878 ; English translation by Trogellos, 18:16-52). 
The Iloh aische Omvunaiik, published in 1818 (22il od , by 
Kautzsoh, 1878), was followed m 1815 by the Gcsehiehte, der 
Ilcbraiachcn Simche (now very rare), and in 1817 by the Aus- 
fuhrliehes Lehrgehuiule dor Hcbraisehm Spraclie. The Hist volume 
of ins well-known commentary on Isaiah (Der Prophet Jesajtt), 
with a translation, appeared m 1821; but the work wits not com- 
pleted until 1820, The Thesaurus philolotjico-enlieus Lingutv 
Jlcbrukai at OhahMeio T r T., begun in 1829, ho did not live lo 
complete , the latter part of llie third volume is edited by llbdigor 
(1858) The other works of Go, senilis are Jh i Pentateuch Samitri- 
tani Origine, Indole, et Auetovilatc (1815), supplemented m 1822 
and 1821 by tho trcatiao Da Samarifunonm f/irologia, and by nil 
edition of Oarmim Samar it ana , Ptt/aographiseJu j Slttdim ubrr 
Phonkischa u. Punisehe, Sehri/t (1 885), a pioneering work which 
he followed up in 1887 by Ins collection of I’lueuician monuments 
{Scriptural' linijuaiqua Thom to, he moimmonta qhofqunt mtpmmit)\ 
an Aramaic lexicon (1881-89); and a treatise on tlio Ilimyaritie, 
language written in conjunction with Biidiger in 1811. Gesenius 
also contributed oxlensivoly io Ersali and Gruber’s hlneyelopudie , 
and enriched the German translation of Burckhimlt’Hy'mrc/,s* in 
Syria and the Holy Land with valuablo geographical notes. For 
many years he also edited tho Hallo Allgcmeine Literal urxcilnny. 

A well executed sketch of his life was published in 1843 {Gesenius: 
cine JErinnmmg fUr seine Frcunde). 

GESNER, Johann- Matthias (1691-1761), a distin- 
guished German classical scholar, was born at Roth near 
Ansbach, 9fch April 1091. He studied at the university of 
Jena, and in 1714 published a work on the JPhilopatris 
ascribed to Lucian. In 1715 he became librarian and 
conreetor at Weimar, in 1729 rector of the gymnasium at 
Ansbacb, and in 1730 rector of the Thomas school at 
Leipsic, whero lie had for colleagues Job, A. Ernosti and 
Job. Sebastian Bach. On the foundation of the university 
of Gottingen he became professor of rhetoric and subse- 
quently librarian also. Ho died at Gottingen 3d August 
1761. His special merit as a classicist is the attention ho 
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devoted to the explanation and illustration of the subject 
matter of the classical authors. 

His puneipal works are editions of the Scriptores dc re rustica, 
of Qumtihan, Claudian, Pliny the Youngei, Hoiaco, and the 
Orphic poems ; Pi imee Imcca tsagoges m cmditionem unnet sam ; an 
edition of Eaher’s 2 , hesauius ei uditionts scholcisticcc, after wants 
continued under the title JSfovas lingual et eruditwnis Romance 
thesaurus , Opuscula vatu ai gumcnti , and Thcsauius cpi&tolaium 
Gcsncri. See Ernesti, Opuscula oratona , 1762 , and Gottmgcr 
Frofessoren, Gotha, 1872. 

GESNEE, or Gessner, Konrad (1516-15C5), a very 
famous naturalist and author, surnamed the German Pliny 
and literarum iniiaculum on account of his vast erudition, 
was born of poor parents at Zurich, 26th Maich 1516. He 
received the first elements of education from Chaplain 
Erick, his maternal uncle; and it was while gathering 
plants in Ins relative’s garden that he became imbued with 
that enthusiastic love of science which remained with him 
through life. In 1513 he went to Stmsburg, then to 
Bourges, and in 1534 to Paris, studying at all those places 
with characteristic passionate zeal. In 1535 we find him 
again in Zurich, where he married somewhat imprudently, 
for he was very poor, and had no immediate prospect of 
bettering his condition. His whole day was occupied in 
teaching, but at least the night was his own, and too great 
a portion of the time that others give to rest was occupied 
by Gesner in adding to his already great stock of erudi- 
tion. In 1537 ho was appointed professor of Greek at 
Lausanne, and in 1541 professor of physics and natural 
history at Zurich. But m neither of those offices was ho 
well paid, and during those years ho wrote a large number 
of books, partly to support himself, partly from tho interest 
he felt in their subjects. Ho wrote several works on 
ancient medicine and on botany, and a treatise on milk 
(in which lie described tho rural economy of Switzerland), 
translated into Latin a Greek logical manual and some 
works on tho moral interpretation of Homer, carefully 
edited a new edition of Johann is tftohvi Ncnlenthv (Zurich, 
1543) and an expurgated edition of Martial (1544), pre- 
pared a now edition of the Latin dictionary of Ambrosias 
Oalepmus (Basel, 1514), and wrote besides some lesser dis- 
sertations and translations. All this, however, was only 
mere side work, for in 1545 he issued at. Zurich the first 
part of his justly renowned Bibliotheca Universalis, a cata- 
logue of all tho works in Latin, Greek, and Hebrew, extant 
and not extant, published or ns yet unpublished. Under 
each important name there was given a vast mass of biblio- 
graphical information and criticism, original and selected. 
Three years later tho second part of this stupendous work 
appeared, likewise at Zurich, under the title of Pandcctarvm 
si va part'd iomm uni versa limn (ionradi (inner i Tit/urin i 
Libri ALT/. Only nineteen of these books then appeared; 
the twenty-first, which was a thoological encyclopaedia, was 
published in 1549, but tho twentieth, which waste contain 
tho medical writings, and which ho intended should repre- 
sent the quintessence of tho labours of ft lifetime, was never 
finished and never published. 

The next few years woro spent in writing small trea- 
tises, and in tho preparation of another magnum opus, n 
zoological work entitled JJistoria Animalium , which was 
published in six hooks (the last of those unfinished) at 
Zurich botween 1551 and 1 587, To prepare himself for tho 
worthy execution of this undertaking ho read 250 authors, 
travollod over nearly all Europe, received hints from hosts 
of learned friends, and did not disdain the information 
which he obtained from hunters and shepherds. Ho also 
made himself a proficient artist, in order that ho might by 
drawings assist his labours. This work contained the names 
of all known animals in the ancient and modem languages, 
a description of each as to evory important particular, and 
a mass of interesting literary information, embracing facts 



GEB- 

and legends regarding them After this he again occupied 
himself with lesser writings for some years He devoted 
some attention to philology, aided m the preparation of a 
Germau-Latin dictionary, and pointed out the force and 
undreamt-of beauty that lay m that then vulgar and half- 
developed tongue. But again these and other publications 
were only secondary labours, for he had a third great work 
in preparation. He had for some time given great atten- 
tion to botany, and he now proposed to publish a work on 
that science corresponding to his great work on zoology. 
He had made a large collection of materials towards this 
when his health, never very goody completely gave way. A 
few hours before his death he desired to be canied into his 
museum, and there he spent the last moments of life. He 
died 13th December 1565, not having completed his fiftieth 
year. 

Gesner’s intense devotion to science, and his almost in- 
credible powers of acquisition, are seen from the recital of 
the facts of his biography, and from a mere catalogue of 
his labours. It deserves to be added that his life was sin- 
gularly pure and blameless, that his love of knowledge was 
as disinterested as it was engrossing, that he was always 
ready and glad to acknowledge any help he received. 
When obliged to engage in controversy, he did so in a 
dignified and courteous manner. His medical writings 
show him to have been far above the silly prejudices of his 
day. A cheerful and amiable piety was a prominent 
feature in his character — a character chastened, not soured, 
by the trials of a hard lifetime. 

After Gesnoi’s death Ins unpublished writings went through a 
career of vicissitudes not unlike that of their author A part of 
them, edited by Professor Sclmuedel, was published at Nuremberg 
m 1753. Other parts followed, but the work was never completed. 
Lives of Gcsner have been written by J. Simmlor (Zurich, 156C) 
and .1 Ilanhart ("Winterthur, 1824). See also Lebert’s Gesncr als 
Arst (Zurich, 1851), and Gesner’s autobiography m his Bibliotheca 
Universalis (1st ed , p. 180). 

GESSNER, Salomon (1730-1788), Swiss painter and 
poot, and once a very favourite and widely-read author, was 
born at Zurich 1 st April 1730. With the exception of some 
time spent in Berlin, and a visit to Hamburg undertaken 
in order to see Hagodorn, ho passed the whole of his life in 
his native town, where he carried on the business of a book- 
seller. He died 2d March 1788. The first of his writings 
that attracted attention was his Lied eine& Schweizers an 
sein bewqfnetes Madchen (1751). Then followed JDaphnis 
(1754), Idyllen (1756), Inkel and Yariho (1756), a version 
of a story already worked out by Gellert and Bodmer, and 
Ler Tod Abels (1758), “a sort of idyllic prose pastoral.” 
It is somewhat difficult for us now to understand the reason 
of Gessner’s universal popularity, unless it was the taste of 
the period for the conventional pastoral. His writings are 
marked, it is true, by sweetness and melody, but the sweot- 
liess soon becomes insipidity, and the melody monotony. 
TIe represents in most of his works the existence of 
shepherds in a golden or rather tinsel age, and nothing 
more unreal could possibly be imagined. His men and 
women are inane and lifeless representations. They are all 
al iko, and all equally un i nteresting. They never give utter- 
ance to any powerful, genuine, human sentiments. Their 
talk is but meaningless platitude. As a painter Gessner 
represented “still country scenes, rocks, springs, and water- 
falls, shepherds and shepherdesses ” — in short, the conven- 
tional classical landscape. His son, Konrad Gessner (1 7 64- 
1826), was also a painter of some reputation. 

Collected editions of Gessner’s works were repeatedly published 
(2 vols. 1777-78, finally 2 vols. 1841, both at Zurich). They were 
translated into French (3 vols., Pans, 1786-93), and versions of 
the Idyllm appeared in English, Dutch, Portuguese, Spanish, 
Swedish, and Bohemian, Gessner’s life was written by Hottinger 
(Ziirich, 1706) j see also his Eriqfmclml mit seimm Bohn (Bern 
and Ziirich, 1801). 
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GESTA ROMANORUM, a Latin collection of anecdotes 
and tales, probably compiled about the end of the 13th 
century or the beginning of the 14th, which still possesses 
a twofold literary interest, first as one of the most popular 
books of its time, and secondly as the source, directly or 
indirectly, of much which has since become cunent under 
the stamp of genius. Of its authorship nothing certain is 
known; and there is little but gratuitous conjecture to 
associate it either with the name of Helinaudus or with 
that of Petrus Berchorius (Pierre JBercheure). It is even 
a matter of debate whether it took its rise in England, 
Germany, or Prance ; while Mr Douce was disposed to give 
the credit of it to the Germans, Herr CEsterley is inclined 
to recognize the priority of the English. The work at least 
was evidently intended as a manual for preachers, and was 
probably written by one who himself belonged to the 
clerical profession. The name, Leeds of the Romans , is 
only partially appropriate to the collection in its present 
form, since, besides the titles from Greek and Latin history 
and legend, it comprises fragments of very various origin, 
Oriental and European. The unifying element of the 
book is its moral purpose: everything is made service- 
able for reproof and doctrine, the powerful chemistry of 
the allegorical method extracting tbo sunshine of Christian 
truth from the cucumbers of the most worldly aud wicked 
circumstance. The style is barbarous, and the narrative 
ability of the compiler seems to vary with his source ; but 
he has managed to bring together a considerable variety of 
excellent material. He gives us, for example, the germ of 
the romance of “ Guy of Warwick,” the story of “ Darius 
and his Three Sons,” versified by Occleve, part of Chaucer’s 
“ Man of Lawes’ Tale,” a tale of the emperor Theodosius, 
the same in its main features as that of Lear, the story of 
the “ Three Black Crows,” the “ Hermit and the Angel,” 
so well-known from Parnell’s version, and a story identical 
with tho Fridolin of Schiller. Owing to the loose structure 
of the book, it was easy for a transcriber to insert any ad- 
ditional story into his own copy, and consequently the 
MSS of the Gesta llomancrum exhibit considerable variety. 
(Esterley, who lias bestowed the fullest investigation on 
the subject, recognizes an English group of MSS. (written 
always in Latin), a Gorman group (sometimes in Latin aud 
sometimes in German), and a group which is represented 
by tho vulgate or common printed text. The earliest 
editions are supposed to be those of Kotelaer and Do 
Lecompt at Utrecht, of Arnold Tor Hoenen at Cologne, 
aud of Ulrich Zell at Cologne ; but the exact date is in all 
throe cases uncertain. 

An English translation, probably based directly on the MS. 
Ilarl. 6369, was published by Wyukyn deWorde, about 1510-1515, 
the only copy of winch now known to exist is preserved m the 
library of St John’s College, Cambridge In 1577 Richard Robin- 
son published a revised edition of Wynkyn doWordo, and tho book 
proved highly popular. Between 1648 and 1703 at least eight 
impressions were issued. In 1703 appeared the first vol. of a trails 
lation by B P., probably Bartholomew Pratt, “from the LaUr 
edition of 1614 ” A translation by tlio Rev. C. Swan, first pub 
lislicd in 2 vols. in 1824, forms pari of holm’s Antiquarian Library, 
and was re-ediled by "Wynnard Hooper in 1877. The Gemini 
translation was first printed at Augsburg, 1489. A French version 
under tho title of Le Fiolier des hutovm romames moralists 
appeared in the early part of tho 16th century, and wont tbrougl 
a number of editions ; it lias been repiinted by 0. Brunet (Pans 
1858). Critical editions of the Latin text have hecn produced b] 
A. Keller (Stuttgart, 1842), and (Esterley (Berlin, 1872). See alst 
Warton, “ On the Gesta Bomanorum,” dissertation iii., prefixed t< 
the History of English Poetry ; Douce, Illustratims of Shakespeare 
vol. ii.j Frederick Madden, Introduction to the Roxburgh e CM 
edition of The Old English Versions of the Gesta Pommonm, 1838 
GET A, Publius Septimus Antoninus (189-212) 
younger son of the Roman emperor Sever us, ’was born ai 
Milan, 189 a.d. Between him and. his bfiom'er Oarac&lk 
there existed from their early years a keen rivalry anc 
antipathy. On the death of their father in 211 they were 
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in accordance with his instructions, proclaimed joint em- 
perors ; and after the failure of a proposed tieaty by which 
Caracalla was to retain. Europe and western Africa, and 
Geta Asia and Egypt, Caracalla, on the pretence of a desire 
for reconciliation, arranged a meeting w ith his biother in 
his mother’s apartments, and by means of assassins mur- 
dered him. in her presence (212). His name was obliter- 
ated from all public inscriptions, all coins bearing his effigy 
were to be destroyed , and the use of his name, either in con- 
versation or in writing, was forbidden under pain of death. 

GETHSEMANE. See Jerusalem. 

GEULINCX, Arnold (1625-1669), one of the most 
distinguished of the earlier Caitesians, was bora at Antwerp 
in 1625. Eew details are known with regard to his life, 
and his more important works are extremely raie He 
studied philosophy and medicine at the university of 
Louvain, and took there the degree of doctor. For twelve 
years he continued at the same university as lectm er, and 
was noted as one of the most successful teachers. For what 
reason he left is quite uncertain, blit he seems to have been 
obliged to fly from Louvain and to take refuge in Leyden, 
where he appears to have been in the utmost distress. 0 nly 
the generous assistance of a friend, by name Heidanus, pre- 
vented his death from absolute want of means. At Leydeu 
he entered the Protestant Church, having been previously a 
Catholic, and it has been supposed that his flight from Lou- 
vain was due to doubts excited there as to his orthodoxy 
This, however, is merely conjecture. In 1663, through 
his Mend Heidanus, lie obtained leave to lecture at Leyden, 
and devoted himself with the utmost zeal to his new duties. 
He died m 1669. His most important woilcs were pub- 
lished posthumously. During his lifetime there seem to 
have been made public only the theses which he defended 
oil graduating at Louvain ( Saturnalia , sea qacest tones quod- 
hbeticasin utramque partem disputatce, 2d cd. 1665). The 
Mdapliystca vera , 1691, and the Tv5>0i creawoV, she JEthica, 
post tristia auctons fata , 1696 (first part, 1665), are the 
works by winch he is known in the liisboiy of philosophy. 
In addition to these were published Phjsica Vera , Loc/ica 
restituta, and J nnotata in Pi incipia Philosophies P Cm iesii. 
Geulincx takes up principally the doctimc, loft in an 
obscuie and unsatisfncton state by Descartes, of the relation 
between soul and body. Extension anti thought, the 
essences of spiritual and corporeal natures, are absolutely 
distinct, and cannot act upon one another. External facts 
are not the causes of mental states, nor are mental states the 
causes of physical facts. So far as tho physical universe is 
concerned, we are merely spectators. Tho influence wo 
seem by will to exercise over bodies is only apparent ; voli- 
tion and action only accompany one another, X cannot bo 
the author of any state of winch I am unconscious, for my 
very nature is consciousness ; but I am not conscious of the 
mechanism by which bodily motion is produced, lienee I am 
not the author of bodily motion. Body and mind aro like 
two clocks which act together, because at each instant they 
are adjusted by, God. A physical occurrence is but tho 
occasion on which God excites in me a corresponding mental 
state. Geulincx is thus definitely the originator of the 
theory called Occasionalism. Bub the principles on which 
that theory was founded compelled a further advance, God, 
who is the cause of the concomitance of bodily and mental 
facts, is in truth the sole cause in the universe. Ho fact 
contains in itself the ground of any other; the existence 
of the facts is due to God, their sequence and co-existenco 
are also due to him. He is the ground of all that is. My 
desires or volitions and my thoughts are thus the desires, 
volitions, or thoughts of God. Apart from God, the finite 
being has no reality, Geulincx is thus tho precursor of 
Spinoza, and, like Spinoza, ho gave out his final results 
under the title of Ethics. Descartes had left untouched, 


or neaily so, the difficult problem of the relation between 
the universal element or thought and the particular desires 
or inclinations All these are regarded by Geulincx as 
modes of the divine thought and action, and accordingly 
the end of human endeavour is the end of divine will, or 
the realization of reason. The love of right reason is the 
supreme virtue, whence flow the cardinal virtues, diligence, 
obedience, justice, and humility. Liberty is obedience to 
reason ; nemo servit qui ratiom servit. 

Geulincx has not diiectly touched the problem which 
evidently must have caused the greatest difficulty to the 
Cartesians, — liow we perceive extended reality, — though 
he plainly indicates the opinion that we do not peiceive it, 
but have the idea of it from God. He thus carried out to 
their extreme consequences the irreconcilable elements in 
the Cartesian metaphysics, and his works have, the peculiar 
value attaching to the vigorous development of a one-sided 
pnneiple. The abrupt contradictions to which such develop- 
ment leads of necessity compels revision of the principle 
itself. 

See Damiron, Phil cn Fiance au I7 me siccle, 1840 ; Bouillier, 
Ihs. da la Phil. Cartcmnne, i. eh 14 ; Eidmami, Versuch einci 
Gcsch cl neu. Phil., i., b., sec 2 ; Hitter, Gcsch d Phil., \i. pp 
97-169 (Ritter’s account of Goulmox is the fullest m any history of 
philosophy), It Fischer, Gcsch. cl neu. Phil., i. 2, 11-27. 

GEX, a town of France, the chief town of an arrondissc 
meat mthe department of Ain, is beautifully situated, 2000 
feet above sea-level, at the base of the Jura chain on the 
Journant, 3 miles from the Swiss frontier, and 10 miles 
H."W. of Genova, It has tanneries, saw-mills, and corn-nulls, 
and a considerable trade in cheese and wine. Tho town 
gives its name to the old Pays de Gex, situated between the 
Alps and the Juia, which was successively under the protec- 
tion of the Swiss, the Genovese, and the counts of Savoy, 
until in 1602 it came into the possession of France, rotain. 
ing, however, until the Revolution its old independent juris- 
diction, with Gex as its chief town. The population of the 
town in 1876 was 1469. 

GEYSEltS, Gkisers, or Gf.isirh, arc fountains of a peculiar 
construction, in virtue of which they shoot up into the air, 
at more or loss regular intervals of time, a column of heated 
water and steam or of mud. Those of Iceland liavo 
been known at least from the time of Saxo Grammaticus, 
who briefly mentions them in his Jianorum reejum historic v ; 
but no satisfactory explanation of tho phenomena was 
advanced till near tho middle of tho present century, when 
Bunsen brought his scientific knowledge and power of 
investigation to bear on tho subject. Sir George Mackenzie, 
in his Travels in Iceland , 

1811, had written as fol- 
lows ; — “ Let us suppose a 
cavity C (fig. 1 ), communicat- 
ing with the pipe PQ, filled 
with boiling water to the 
height AB, and that the 
steam above this lino is con- 
fined so that it sustains the 
water to the height P. If we 
suppose a sudden addition Pig* ** 

of heat to be applied under the cavity C, a quantity of 
steam will be produced which, owing to the great pres- 
sure, will ho ovolvod in starts causing the noises like 
discharges of artillery, and the shaking of the ground.” 
He admitted that ovon to his own mind this could be only 
a partial explanation of tho facts of the case, and that 
he was unable to account for the frequent and periodical 
production of the necessary lieat ; but he has the credit 
of hitting on wliat is certainly the proximate cause — the 
sudden evolution of steam. By Bunsen’s theory the whole 
difficulty is solved, as is beautifully demonstrated by 
the artificial eevser designed bv Professor J, H. J. Miiller of 
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Fig. 2. 


Freiburg (fig. 2) Jf the tube ah be filled with water and 
heated at two points, first at a aud then at 6, the follow- 
ing succession of changes is produced The water at a 
beginning to boil, the superincumbent column is conse- 
quently raised, and the stratum of 
water which was on the point of 
boiling at h being raised to d is 
there subjected to a diminished 
pressure ; a sudden evolution of 
steam accordingly takes place at cl, 
and the superincumbent water is 
violently ejected. Received in the 
basin c, the air-cooled water sinks 
back into the tube, and the tem- 
perature of the whole column is 
consequently lowered; but the under 
strata of water are naturally those 
which are least affected by the 
cooling process ; the boiling begins 
again at A, and the same succes 
sion of events is the result (see 
R. Bunsen, “ Physikalische Beo- 
bachtungen ubei die liauptsach- 
lichsten Gisire Islands,” m Poggen- 
dorff’s Anncden der Physik and 
Ghemie, vol. lxxii., 1847 ; and J. 

Muller, “Uebei Bunsen’s Geyser- 
theone,” ibid., vol. lxxix., 1850) 

The principal difference between 
the artificial and the natural geyser- ' 
tube is that in the latter the effect 
is not necessarily produced by two 
distinct sources of heat like the two flies of the experi- 
mental apparatus, but by the continual influx of heat 
from the bottom of the shaft and the differences between 
tho boiling points of the different parts of the column 
owing to the different pressures of the superincumbent 
mass. This may bo thus illustrated : — AB is the column 
of water; on the right side the figures represent ap- 
proximately tho boiling points (Fahr. ) calculated accord- 
ing to the ordinary laws, and the figures on the loft the 
actual temperature of tho same places. Both gradually 
increase as wo descond, but the relation , 

between the two is very different at - Ql)8 ° rvad ' ; ^ j fel m - fttad . 
different heights. At the top the water 
is still 39° from its boiling point, and 
oven at the bottom it is 19°; but at D 
the deficiency is only 4°. If, then, tlio 
stratum at D be suddenly liftod as high 
as C,it will be 2° above the boiling point 
there, and will consequently expend 
those 2° in the formation of steam. 

Any hot spring capable of depositing - 
siliceous material by the evaporation 
of its water may m course of time transform itself into a 
geyser, a tube being gradually built up as the level of the 
basin is raised. And every geyser continuing to deposit 
siliceous material is preparing its own destruction ; for as 
soon as the tube becomes deep enough to contain a column 
of water sufficiently heavy to prevent the lower strata 
attaining their boiling points, the whole mechanism is 
deranged. In geyser districts it is easy to find thermal 
springs busy with the construction of the tube; warm 
pools, or laugs, as the Icelanders call them, on the top of 
siliceous mounds, with tho month of the shaft still open 
in the middle ; and dry basins from which the water has 
receded with their shafts now choked with rubbish. 

Geysers exist at the present time in many volcanic 
regions, as in the Eastern Archipelago, Japan, and South 
America; but the three localities where they attain their 
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highest development are Iceland, New Zealand, an d 
Wyoming in the United States. Tlie very name by which 
we call them indicates the historical prioiity of the Iceland 
group. It is an old Icelandic word — geysu, equivalent to 
gusher or rager — from the verb geyia, itself a derivative erf 
gjosct, to gush. In native usage it is the proper name of 
the Great Geyser, and not an appellative — the general term 
liver, a hot spring, making the nearest approach to the 
European sense of the word (see Cleasby and Vigfusson, 
Icelandic English Dictionary, s.v.). 

The Iceland geysers are situated about 50 miles N.W. 
of Hecla, m a broad valley of alluvial formation, at the 
foot of a lange of hills from 300 to 400 feet in height. 
Within a circuit of about two miles, upwards of one hundred 
hot springs may be counted, varying greatly both in char- 
acter and dimensions. The Great Geyser in its calm 
periods appears as a circular pool 72 feet in diameter and 
4 feet m depth, occupying a basin on the summit of a 
mound of siliceous concretion; and in the centre of the 
basin is a shaft, about 9 feet m diameter and 70 feet 
in depth, lined with the same siliceous material. The 
clear sea-green water flows over the eastern rim of the 
basin in little runnels. On the surface it has a tem- 
perature of from 76° to 89° Cent., or from 168° to 188° 
Fahr. Within the shaft there is of course a continual shift- 
ing both of the average tempoiature of the column and ti 
the relative temperatures of the several strata. The results 
of the observations of Bunsen and Descloizeaux in 1874 
were as follows (cf. Poggendorff's Anncden t loc. cit,, and 
Gomptes Rendus, vol. xxiii.) : — About three hours after a gieab 
eruption on July 6tli, the temperature 6 metres from the 
bo ttom of the shaft was 1 2 1 • G ° C. ; at 9 *5 0 metres, 1214°; at 
16*30 metres, 109° (?); and at 19 *70 metres, 95° (?). About 
nine hours after a great eruption on July Gth, at about 0*3 
metres from the bottom, it was 123° ; at 4 8 metios it was 
122 7°; at 9*6metres, 113°, at 14*4 metres, 85*8° ; at 19*2 
metres, 82*6°. On the 7th, thero having been no eruption 
smeo tlio previous forenoon, the tempera true at the bottom 
was 327*5°; at 5 metres from the bottom, 123°; at 9 
metres, 1204°; atl4*75moties, 106*4°; and at 11) metres, 55°, 
About three hours after a small eruption, which took place at 
forty minutes past three o’clock in tlieafternoon of the 7 th, tlio 
temperature at the bottom was 126*5° ; at 6 85 metres up 
itwas 121*8°; at 14 75 metres, 110°; find at 19 metres, 55°, 
Thus, continues Bunsen, it is evident that tho temperature 
of tho column diminishes from the bottom upwards ; that, 
leaving out of view small irregularities, the temperature m 
all parts of the column is found to be steadily on the in- 
crease in proportion to the time that has elapsed since the 
previous eruption; that even a few minutes before tho 
great eruption the temperature at no point of the water 
column reached the boiling point corresponding to tho 
atmospheric pressure at that part; and’ finally, that tho 
temperature about half-way up the shaft made tho nearest 
approach to the appropriate hoihng point, and that this 
approach was closer in proportion as an eruption was 
at hand. Observations made by Mr Robeit Walker 
in August 1874 remarkably confirm, those of Professor 
Bunsen (see Proceedings of Roy. Soc. of Edinburgh, vol. 
viii. p. 514). The Great Geyser has varied very much in 
the nature and frequency of its eruptions since it began to 
be observed. In 1809 and 1810, e.g>, according to Hooker 
and Mackenzie, its columns were 100 or 90 feet high, and 
rose at intervals of 30 hours, while, according to Hender- 
son, in 1815 the intervals were of 6 hours, and the altitude 
from 80 to 150 feet. 

About 100 paces from the Great Geyser is the 8trohkr 
or churn, which was first described by Stanley in 1789. 
The shaft m this case is about 44 feet deep, and, instead 
of being cylindrical, is funnel-shaped, having a width of 
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about 8 feet at the mouth, but contracting to about 10 
inches near the centre. By casting stones or turf into the 
shaft so as to stopper the narrow neck, eruptions can be 
accelerated, aud they often exceed in magnitude those of the 
Great Geyser itself. 1 During quiescence the column of water 
fills only the lower part of the shaft, its surface usually lying 
from 9 to 12 feet below the level of the soil. Unlike that 
of the Great Geyser, it is always in ebullition, and its tem- 
perature is subject to comparatively slight differences. On 
the 8th of July 1847 Bunsen found the temperature at the 
bottom 112 9° C ; at 3 metres from the bottom, 111 '4° ; and 
at 6 metres, 108°; the whole depth of water was on that 
occasion 10 15 metres, On the 6th, at 2 '90 metres from 
the bottom, it was 114 2°, and at 6 ‘20 metres, 109*3°. On 
the 10th, at 0‘35 metres from the bottom, the reading gave 
113*9°; at 4 65 metres, 113*7°; and at 8*85 metres, 99*9°. 

The great geyser-district of New Zealand is situated in 
the south of the province of Auckland in or near the upper 
basin of the "Waikato river to the 1ST.E. of LakeTaupo. In 
many respects the scene presented in various parts of the 
districts is far more striking and beautiful than anything 
of the same kind to be found m Iceland, but this is due 
not so much to the grandeur of the geysers proper as to the 
bewildering profusion of boiling springs, steam-jots, and 
mud-volcanoes, and to the fantastic effects produced on the 
rocks by the siliceous deposits and by the action of the boil- 
ing water. At Whakarewarewa, near Lake Loto Run, there is 
a group of eight geysers, one of which, tho Waikate, throws 
the column to a height of 30 or 35 feet(seo Hoclistetter, New 
Zealand, 1867) But it is m the Yellowstone Park, in the 
north-west comer of Wyoming, that the various phenomena 
of the geysers can be observed on tho most portentous scale 
The geysers themselves are to be counted by liundrods, and 
the dimensions and activity of several of them render those 
of Iceland aud Now Zealand almost insignificant in com- 
parison. The principal groups are situated along tho course 
of that tributary of the Upper Madison which hoars tho 
name of Fire Hole River. Many of the individual geysers 
have very distinctive characteristics in tho form and colour 
of the mound, in the stylo of tho eruption, and in tho slmpe 
of the column. The “ Giantess,” as observed by Langford 
(1870) and Dimravon (1874), lifts tho main column to a 
height of only 50 or 60 feet, but shoots a thin spiro to no 
less than 250 feet. Tho “ Castle ” varies in height from 
10 or 15 to 250 feet; and on tho occasions of greatest 
effort the noise is appalling, and shakes tho ground lilco an 
earthquake. Strong distinct pulsations, says Lord Dun- 
raven, occurred at a maximum rate of seventy per minute, 
having a general tendency to increase gradually m vigour 
and rapidity until the greatest development of strongtli was 
attained, and then sinking again by degrees. Tlio jets 
grow stronger and stronger at ovory pulsation for ton or 
twelve strokes, until the effort would culmiuato in threo 
impulses of unusual power. The total display lasted about 
an hour. “ Old Faithful ” owes its name to the regularity 
of its action. Its eruptions, which raise the water to a 
height oE 100 or 150 feet, last for about five minutes, and 
recur every three-quarters of an hour. Tho “ Beehive ” 
sometimes attains a height of 219 feet; and tho water, 
instead of falling back into the basin, is dissipated in spray 
and vapour, very various accounts are given of tho 
“ Giant.” Hayden saw it playing for an hour and twenty 
minutes, and reaching a height of 140 feet, and Lieutenant 
Doanc says it continued in action for three hours and a 
half, and had a maximum of 200 feet ; but at the earl of 

1 According to Professor Tyndall (see Royal Institution. Notices, 
3853, and Heat as a Mode of Motion, 3863), this effect of the stopper 
is simply duo to tho fact that it is an impediment to tho normally 
gradual ascent of the heated aqueous strata, and that it is an impedi- 
ment whioji at last is suddenly removed. 
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Dunraven’s visit the eruption lasted only a few minutes. 
For further details see Dunraven’s Great Divide (187 4), and 
the Reports of Professor Hayden. 

GEZER pD), a royal Canaanite edy on the boundary 
of Ephraim m the maritime plain (Josh xvi. 3-10). 
It was allotted to the Levxtes, but its original inhabitants 
were not driven out until the time of Solomon, when the 
Egyptians took the city, which was given to Solomon’s wife 
(1 Kings ix. 16). Under the form Gazera it is mentioned 
as being in the neighbourhood of Emmaus-Nicopolis 
(’Amw&s) and Jamnia (Yebnah) (1 Macc. iv. 15). 
Throughout the history of the Maccabean wars Gazera plays 
the part of an important frontier post. It was first taken 
from the Greeks by Simon the Asmonean (1 Macc. xiv. 7). 
Josephus also mentions that tho city was “naturally 
strong ” (Antiq., viii. 6, 1) The position of Gezer is defined 
by Jerome ( Onomastzcon , , s.v.) as 4 Roman miles north 
(contra septeutrionem) of Nicopolis (’Amwas). This points 
to tho ruined site called Tell Jezer, near the villago of Abu 
SliMieh, about 4 miles nortli-west of ’Am whs. The site is 
naturally very strong, tho town standing on an isolated hill, 
commanding the western road to Jerusalem just whore it 
begins to enter the mountains of Judah. Tho name Gezer 
(fiom a root signifying “insulated ”) was no doubt derived 
from tlio position of tho place. Tho ruins include rock-cuL 
tombs, wi no-prossea, caves, and quarries, with foundations 
of a citadel on tho lull top. A very fine spring (’Ain 
Yorduh) exists on tlio east, and in 1874 a curious discovery 
was mado on tho hill side near the spring. The words 
Tt ilium Gezer, “boundary of Gezer,” were found cut m 
Hebrew letters on tho live rock in two places, and in ouch 
case tho Greek name Alkios occurred with them. Tho 
genuineness of this curious inscription has not boon disputed. 

GFRORER, August Fhiutoucii (1803-1861), historian, 
was born at Oalw, Wnrtomberg, on tho 5th of March 1803, 
and at tho close of his preliminary studios at tho seminary 
of Blaubouron, entered the university of Tubingen in 1821 
as a student of evangelical theology. After passing his 
final examinations in 1825, ho spent a year in ftwitzorland, 
during part of which tiino ho acted as companion and secre- 
tary to Bonsteltonj the year 1827 was spent chidly m 
Rome. Returning to Wiirteniborg in 1828, ho first under 
took tho duties of repetoufc or theological tutor in Tiibingen 
and afterwards accepted a curacy in Stuttgart ; but having 
in 1830 received nil appointment in tho royal public library 
at Stuttgart, ho thonooforfch gave liimeolf exclusively to 
literature aud historical science. His first work on Philo 
(PMh iL die jihlisch-alexandrinischc Thensoph ie, 1831) was 
rapidly followed by an elaborate biography, in two volumes, 
of Gustavus Adolphus (Gustav Adotj\ Iumuj von. Kchceden, 
1835-37), and by a critical history of primitive Christianity 
(Krituchc Geschichte den Ihvkrktmthmm, 1838), in throo 
volumes, consisting of threo parts, entitled respectively 
“Tho Century of Salvation” (Jahrh undent des Neils ), 
“Sacred Legend ” (Die keiluje, Gttf/e), and “Truth” (Die 
Wahrheit). In both of the last-named works, Gfrorer had 
manifested opinions unfavourable to Protestantism, which, 
however, were not openly avowed until fully developed in 
his church history (Allgemeine Kirch engescldchte his Begiwi 
des liten Jahrhunderts, 1841-40), In the autumn of 1846 
lie was appointed to tho chair of history in the university 
of Froiburg, where lie continued to teach until his death, 
which took place at Carlsbad on tho lOfch of July 1861, In 
1848 he sat as a representative in the Frankfort parlia- 
ment, where ho supported the “High German ” party, and 
in 1853 he publicly went over to tho Church of Rome, 
influenced, however, in this, it is said, more by regard for 
what he conceived to be its political value, than by any 
purely religious consideration. Among his later works the 
most important is the Gesehichte dtr osi - u. westfrdnUscheii 
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Karolinger (1858) ; but those on the pseudo-Isidorian 
Decretals ( Unter sue hung uber Alter, Ur sprung, u. Werth der 
Decretcilen des falschen Isidorus , 1848), on the primitive 
history of mankind ( Urgeschichte des menschlichen Geschlechts, 
1855), on Hildebrand ( Papst Gregor VII. u. sem Zeitalter, 
1859-61), on the history of the 18th century ( Ge&chichte 
des 18 ten JcihrJmnderts, 1862-73), on German popular 
rights (Zur Geschichte deutscher Volfcsrechte, 1866), and on 
Byzantine history ( Byzantinische Geschichte , 1872-74), are 
also works of real value. The fruit of much original re- 
search, they convey a great quantity of fresh information, 
and are unusually rich in suggestion ; their chief fault 
may be said to lie m an excess of ingenuity, which leads 
theLr author to imagine combinations which never existed, 
and to invent the most recondite causes for historical occur- 
rences, the explanation of which is rather to be sought in 
the region of the obvious. 

GHATS, or Ghauts (literally “ the Landing Stairs” from 
the sea, or “Passes”), two ranges of mountains extending 
along the eastern and western shores of the Indian penin- 
sula. The Eastern Ghats run in fragmentary spurs and 
ranges down the Madras coast They commeneo iu the 
Orissa district of Balasor, pass southwards through Cuttack 
aud Pud, enter the Madras presidency in GanjAm, and 
swoop southwards through the districts of Vizagapatam, 
GodAvari, Nollore, Cheugalpat, South Arcot, Trichinopoli, 
and Tinnevelly. They run at a distance of from 50 to 
150 miles from the coast, except in Ganj&m. and Vizaga- 
patam, whore m places they almost abut on the Bay of 
Bengal. Their geological formation is granite, with gnoiss 
and mica slate, with clay slate, hornblende, and primitive 
limestone overlying. The avorage elevation is about 1500 
feet, but several hills m GanjAm are between 4000 and 
5000 feet. The Western Ghats start from the north of 
the TApti valley, and run south through Khandosh, NAsik, 
Tanna, Satara, Batnagiri, Kanara, aud Malabar, and the 
states of Cochin and Travaucoro, mooting the Eastern Ghats 
at an angle near Capo Comorin. The range of tho 
Western GhAts oxtonds uninterruptedly, with tho excep- 
tion of a gap or valley 20 miles across known as the 
PalghAt gap. Tho length of tho range is 800 miles from 
the TApti to the PalghAl gap, and south of this about 200 
miles to the oxtromo south of the pouinsula. In many 
parts there is only a narrow low strip of coast between 
tho hills and tho shore ; at one point they rise in magnifi- 
cent precipices and headlands out of the ocean. Tho 
average elevation is 3000 feet, precipitous on tho western 
side facing tho sea, but with a more gradual slope on the 
east to tlio plains below. Tho highest peaks in the northern 
section aro MahAbaleswar, where is the summer capital of 
the Government of Bombay, 4700 foot; Burandhar, 4472; 
and Siuhgarh, 4162 feet. South of MaliAbaleswar tlio 
elevation diminishes to about 1000 feet above sea-level. 
Further south the elevation again increases, and attains its 
maximum towards Ooorg, where the highest peaks vary 
from 5500 to 7000 feet, and where the main rauge joins 
tho interior Nilgiri hills, South of the PalghAt gap, the 
peaks of the Western Gbits rise as high as 7000 feet. The 
geological formation is trap in the northern and laterite in 
southern section. 

GHAZIABAD, a town in Meerut district, North-Western 
Provinces of India, distant 12 miles from Delhi and 28 miles 
from Moerut, in 28° 39' 55” N. lat., 77° 28' 10” E. long. 
Tho town was founded in 1740 by Ghizi-ud-dfn, brother 
of NawAb SalAbat Jang, ruler of tho Doccan, and takes 
its namo from its founder. It has considerably risen in 
importance of late years, from having been selected as 
the point of junction of tho East Indian, and the Sind, 
Punjab, and Delhi railways. A branch into Delhi city 
diverges from GhAziAbAd. Population (1872) 7365. 
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GHAzIPTJR, a district of British India, in the lieutenant- 
governorship of the North-Western Provinces, and included 
m the Benares division. It is bounded on the N. by 
Azimgarh and SAran, E. by SAran, S. by ShAhAbAd, and 
W. by Benares and Jaunpur. GhAzipur forms part of the 
great alluvial plain of the Gangos, which divides it into two 
unequal portions. The northern subdivision lies between 
the Gumti and the GogrA, whose confluences with the main 
stream mark its eastern and western limits respectively. 
The southern tract is a much smaller strip of country, en- 
closed between the KaramnAsa and the great river itself. 
No hill or natural eminence is to be found in the district. 
A few lakes are scattered here and there, formed wheie the 
rivers have deserted their ancient channels. The largest 
is that of SurAha, once a northern bend of the Ganges, bub 
now an almost isolated sheet of water, 5 miles long by about 
4 broad. 

Ghazlpur is a closely cultivated district, and out of a total area of 
2168 square miles 1546 are actually under cultivation Tlio 
harvests aie tlio same as those common to the whole of the plain 
districts of the North-Western Provinces. Tlie census of 1872 
returned a total population m Glurapui district of 1,345,570 souls 
(males 696,572, females 648,829), dwelling m 3725 villages oi 
townships, and inhabiting 285,007 houses The Hindus numbeicd 
1,221,810, or 90 7 per cent., and Mahometans, 123,455 Of the 
three higher Hindu castes there wore — EiAhiuans, 123,012, 
Rajputs, 295,355; and Baniyas, 49,538 The lower castes am 
represented by the Alms, 171, 2i6; CliiimAis, 122,075 ; KAyasths. 
22,480 ; and Humus, 18,136. Amongst tho Mussulmans, the 
Shaikhs numbered 26,940 ; Sayyids, 4525; Mughals, 570; and 
Pathans, 18,452. The district is rich, and m the eastern parts 
the soil is extremely fertile, so that the cultivators are, on the 
whole, iu easy circumstances, Sixteen towns contain a popula- 
tion exceeding 5000, viz, GhAzipur, 38,853; Maliatwar Elias, 
8975 ; Slnupur Hmr, 9279 ; Galunai, 9050 ; Shorpur, 7958 ; 
Riotipur, 9323; Bara, 5424, Cl lit, 5821; Narlri, 5527, Bausdih, 
7319; Rioti, 7700, Mamar, 5285, Ballia, 8521; Bairia, 5589; 
Sonbarsa, 7162; aiul Basra, 7261. The chief imports into the 
district are English. piece goods and thread, cotton, salt, spices, 
and gnnu ; the principal exports, country cloth, sugar, fuller’s 
earth, oil seeds, aud hides Tho headquarters of the Government 
opium manufacture is at Gliazlpuv town. Carbonate of soda is 
manufactured from tho vek or &nlmo efflorescence of tho barien mar 
plains, and largely exported. Saltpetre is also largely prepared 
iiom the same source The groat trade route is the Ganges, but 
good roads connect all the principal centros with each other 
Tlio East Indian Railway rims for 24 miles through the district, 
with stations at Zauu'unah, Dikhvmagar, and Guhmar. Tho total 
amount of imperial, local, and municipal revenue of the district in 
1876 was £200,000. Glnmpur is said to ho one of the hottest and 
dampest districts in tho North-Western Provinces In 1889 the 
annual moan temperaturo was 80° Fnhr,, the lowest monthly mean 
being 61° Ealir. , in January, and the highest 98°, in May. The aver- 
age total rainfall for 11 years from 1860 to 1871 was 40 1 inches, 
tho maximum being 50 '5 inches, m 1861, and tho minimum 21 5 
inches, in 1868. 

GhAzipur Town, tho capital of the district, stands on the 
low alluvial northern bank of the Ganges, m 35° 23' 36” 
N. lat and 83° 35' 13” E. long., covering an area of 416 
acres, and with a population m 1872 of 38,853. There 
is considerable trade in sugar, tobacco, long cloth, and rose 
water. It is the headquarters of tho Government opium 
department, where all the opium from tho North-Western 
Provinces is collected and manufactured under a monopoly. 
A metalled road runs from GhAzipur to ZamAniah station 
on the East Indian Bailway, 131- miles. Lord Cornwallis, 
the governor-general of India, died at GhAzipur in 1805, 
and a monument and marble statue arc erected over his grave. 

GHAZNI (called in European books often Ghaznah, 
Gazna, Ghizm, or Gliuzneo, in tho Oriental histories more 
generally Ghaznln), a famous city in Afghanistan, the seat 
of an extensive empire under two different mediaeval 
dynasties, and again of prominent interest in the modern 
history of British India. Ghazni stands on the high table- 
land of central Afghanistan, in 68° 20' E. long., 33° 34' N. 
lat., at a height of 7726 feet above the sea, and on the 
direct road between Kandahar and Gabul, 233 miles by 
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road N.E. from the first, and 85 miles S.W. from the second. 
It also stands at the head of the Gomal route from the 
Indus, one much followed by trade. 

Ghazni, as it now exists, is a place in decay, and probably 
does not contain more than 4000 inhabitants. It stands 
at the base of the terminal spur of a ridge of hills, an off- 
shoot from the Gul-Koh, which forms the watershed between 
the Arghand4b and Tarnak rivers (see Afghanistan). The 
castle stands at the northern angle of the town next the 



Sketch of Ghazni and its Environs. 

hills, and is about 150 feet above the plain. Tlio town 
walls stand on an elevation, partly artificial, and form an 
irregular square, close on a mile in circuit (including the 
castle), tho walls being partly of stone or brick laid in mud, 
and partly of clay built in coursos. They are flanked by 
numerous towers. There is also a loopholed fausse-braye 
wall, and a ditch which can bo filled (partially at least) 
from the Ghazni river, which flows close to the west of the 


town. There are three gates. The town consists of dirty and 
very irregular streets of houses several stories high, but with 
two 3traighter streets of more pretension, crossing near the 
middle of the town. New fortifications had been erected 
previous to 1857, but their present state is not known. 
In 1839 they were of no real power to resist artillery of 
moderate calibre, though imposing in aspoct and highly 
picturesque, judging from the views given by Sir Keith 
Jackson and others. Of the strategical importance of 
Ghazni there can hardly be a question. The view to the 
south is extensive, and the plain in the direction of Kanda- 
har stretches to the horizon. It is bare except in the 
vicinity of the river, where villages and gardens are 
tolerably numerous. Abundant crops of wheat and barley 
are grown, as well as of madder, besides minor products. 
The climate is notoriously cold, — snow lying two or three 
feet deep for about three months, and tradition speaks of tho 
city as having been more than once overwhelmed by snow- 
drift. Fuel is scarce, consisting chiefly of prickly shrubs. 
In summer the heat is not like that of Kandahar or Cabul, 
but the radiation from the bare heights renders the nights 
oppressive, and constant dust-storms occur. It is evident 
that the present restricted walls cannot have contained the 
vaunted city of Mali mild. Probably tho existing site formed 
the citadel only of his city. The remarks of Ibn Batuta 
(c. 1332) already suggest tho present stato of things, viz., a 
small town occupied, a largo space of ruin; for a considerable 
area to tho N.E. is covered with ruins, or rather with a vast 
extent of shapeless mounds, which are pointed out as Old 
Ghazni. Tho only remains retaining architectural character 
are two remarkable towers, rising to the height of about 140 
feet, and some 400 yards apart from each other. They are 
similar, but whether identical, in design, is not clearly 
recorded. They belong, on a smaller and far loss elaborate 
scale, to tho saino class as tho Kufcb Minar at Delhi. Views 
of one of tho minarets will bo found in Fergusaon’s Indian 
Architect ure, in Vigne's Visit to Ghazni, Cabul, iu 
Atkinson’s Sketches in Afghanistan, and other works. 
Arabic inscriptions in Cuiic characters show the most 
northerly to have boon the work of Malum'id himself, tho 
other that of his son Masa’iid. On tho Cabul road, a 
milo boyond the Minarot of Mahnn'id, is a village called 
Itauzah (“ tho Garden,” a term often applied to garden- 
mausoleums). Hero, in a poor garden, stands the tomb 
of tho famous conqueror himself. It is a prism of white 
marblo standing ou a plinth of tho same, and bearing a 
Cufic inscription praying tbo mercy of God on the most 
noble Amir, tho groat king, tho Lord of church and state, 
Abnl Kdsim Malnm'ul, son of Sabuktigfn. Tho torn!) 
stands in a rude chamber, covered with a dome of clay, 
and hung with old shawls, ostrich eggs, tiger-skins, and 
so forth. Tho village stands among luxuriant gardens and 
orchards, watered by a copious aqueduct. Bui tan Baber 
colobratos the excellence of tho grapes of Itauzah, 

Tho famous “ Gates of Somnath ” (so-styled) were at- 
tached to the building covoring Malumid’s tomb until 
tlieir removal to India, under Lord Ellenborough’s orders, 
on tho evacuation of the country in 1842. Tho gover- 
nor-general's intention, as announced in a famous prose 
paean addressod to the Hindu princes, was to have 
carried them solemnly through Upper and Central India to 
Guzerat, and thoro to have restored them to the (long- 
desecrated) temple. Calmer reflexion prevailed, and tho 
gates were consigned to tho arsenal at Agra, whore they 
now remain, These gates (11 feet in height, 9^ in width) 
are ascertained to be of Himalayan cedar (deodar), and are 
richly, carved in geometric Saracenic patterns, so that 
there is nolikolihood of any real connexion with Somnath, 
But tradition did ascribe to them such a connexion. .And 
when Sh&h Shiija in 1831 treated with MahAr&ja Ranjtb 
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Singh for aid to recover the throne of Cabul, one of Ranjit’s 
stipulations was the restoration of the gates to Somnatli, 
a circumstance which probably suggested the notion to the 
eccentric governor-general. A still more remarkable fact 
(stated in a report by Capt Claude Wade, dated 21st Nov. 
1831) is that the sh&li reminded the mahdrija of a prophecy 
that foreboded the downfall of the Sikh dominion on the 
removal of the Ghazni gates. The gates were removed to 
India in the end of 1842 ; and the Sikh kingdom practically 
collapsed with the death of Sher Smgh m September 1843. 
Another relic of Sultan Mahmhd is the JBand-i-Sidtdn , a 
great dam on the Ghazni rivei, some 12 miles above the 
city. Baber describes it as 80 or 100 feet in height, pro- 
bably along the slope, and about 600 feet long. It had 
lain ruined in his time since its destruction by Alduddin 
Jabinsoz, bub Baber sent money to restore it Yigne calls 
it only 25 feet m height. He found it much out of repair. 
It supplies irrigation to the plain west of Ghazni. 

There are many holy shrines about Ghazni surrounded 
by orchards and vineyards. Baber speaks of them, and tells 
liow he detected and put a stop to the imposture of a pre- 
tended miracle at one of them. These sanctuaries make 
Ghazni a place of Moslem pilgrimage, and it is said that at 
Constantinople much respect is paid to those who have 
worshipped at the tomb of the great Glidzf. To tost tlio 
genuineness of the boast, professed pilgrims are called on to 
describe the chief notabiha of the place, and are expected 
to name all those detailed in certain current Persian verses. 

The city is not mentioned by any narrator of Alexander’s expedi- 
tion, nor by any ancient author so as to admit of positive recogni- 
tion. But it is very possibly the Gazaca which Ptolemy places 
among tlio Pm opmmsadce, and this may not bo inconsistent with 
Sir H. Rawlins on’s identification of it with Gems, an Indian city 
spoken of by two obscure Greek poets as an impregnable place of 
war The namo is probably connected with tho Persian and Sans- 
krit ganj and gemjet, a treasury (whence the Greek and Latin 
Gaza). "We seem to have positive evidence of the existence of the 
city beforo tho Mahometan times (644) m the travels of the Chineso 
pilgrim, Hwen Tlisang, who speaks of TIo-si-nn (i e., probably 
GJutzna) as one of tlio capitals of Tmukuta or Ameliosm, a place 
of groat strength. In early Mahometan times tlio country adjoin- 
ing Ghazni was called Zdhxil. When the Mahometans fust invaded 
that region Ghazni was a wealthy entrepot of tho Indian trade, 
Of tho extent of this trade some idea is given by Ibn Ilaukal, who 
states that at Cabul, then a inai l of tho same trade, there was sold 
yearly indigo to tho valuo of two million dinars (£1,000,000). 
The enterprise of Isldm underwent sevoral ebbs and flows over this 
region. The provinces on tho Holmand and about Ghazni wero 
invaded as early as tlio caliphate of Moawin (662-680). The arms 
of Ya’kfib Leis swept over Cabul and Araehosm (Al*Rukliaj) about 
871, and the people of the latter country wore forcibly convortcd. 
Though tlie I-Imdu dynasty of Cabul held a part ol‘ tho valley of 
Cabul river till tlie time oi Mahmiid, it is probably to the period 
just mentioned that we must refer tlie permanent Mahometan occu- 
pation of Ghazni. Indeed, the building of the fort and city is 
ascribed by a Mahometan historian to ’Atnn'i Leis, the brother and 
successor of Ya’kiib (d. 901), though the facts already staled dis- 
credit tins. In tho lattor part of the 9th century the family of 
tho Samdnf, sprung from Samarkand, reignod in splendour at Bok- 
hara Alptigin, originally a Turkish slave, and high in the service 
of the dynasty, about tho middle of tho 10th century, losing tho 
favour of tho court, wrested Ghazni from its chief (who is styled 
Abil Bakr Lawik, wdli of Ghazni), and established himself thero, 
His government was recognized from Bokhara, and held till his 
death. In 977 another Turk slave, Sabuktigm, who had married 
the daughter of his mastor Alptigin, obtained rule in Ghazni, He 
made himself lord of nearly alt the present territory of Afghanistan 
and of the Punjab. In 997 Mahmiid, son of Sabuktigin, succeeded 
to tho government, and with his name Ghazni and the Ghaznevid 
dynasty have become perpetually associated. Issuing forth year 
after year from that capital, Mahmiid carried fully seventeen expe- 
ditions of devastation through northern India and Guzerat, as well 
as others to the north and west. Prom the borders of Kurdistan 
to Samarkand, from the Caspian to the Ganges, his authority 
was acknowledged. Tho wealth brought back to Ghazni was 
enormous, and contemporary historians give glowing descriptions 
of the magnificence of the capital, as well as of the conqueror’s 
munificent support of literature. Mahmiid died in 1030, and 
some fourteen Tangs of his house came after him ; but though 
there was some revival of importance under Ibrahim (1059-1099), 


2 N I 561 

the empire never reached anything like the Salue splendour and 
power It was ovei shadowed by tlie Seljuks of Persia, and by 
the using rivalry of Giiuit (q v ), the hostility of which it had 
repeatedly provoked Bahrain Shall (1118-1 152), put to death hut- 
huddin, one of the princes of Ghiir, called lung ot the Jibal oi Hill 
country, who had withdrawn to Ghazni. This prince’s brother, 
Saifuddfn Siin, came to take vengeance, and drove out Baluam But 
the latter recapturing the place (1149) paraded Saifudclm and his 
vizier ignommiously about the city, and then hanged them on tlie 
bridge Ala-uddfn of Ghiii, younger brother of the two slain 
princes, then gathered a gieat host, and came against Bain am, who 
met him on the Helmand. The Ghuri prince, after repeated vic- 
tories, stormed Ghazni, and gave it over to fire and sword, Tlie dead 
lungs of the house of Mahmiid, except the conqueror himself and 
two others, were tom from their graves and burnt, whilst the bodies 
of the princes of Ghiir weie solemnly disinteired and earned to the 
distant tombs of their ancestors. It seems certain that Ghazni never 
recovered the splendour that perished then (1152) Ala-uddfn, 
who from this deed became known m history as JaMn-soa ( Bride- 
monde ), returned to Ghiir, and Baluamieoccupied Ghazni ; lie died 
m 1157. In the time of Ins son Khusiu Shall, Ghazni was taken by 
the Turkish tubes called Gliuzz (generally believed to have been 
what aie now called Tmlcomans). The king fled to Lahore, and the 
dynasty ended with lus son. In 1173 the Ghuzz were expelled by 
Ghiyassuddin Sultan of Gliur (nephew of Ala-uddm Jaliansoz), who 
made Ghazni over to lus brother Muizuddm Tins famous prince 
whom the later historians call, it is not clear why, Shahdb-uddin 
GlnM, shortly afterwards (1174-5) invaded India, taking Multan 
and Uclih. This was the first of many successive inroads on western 
and northern India, m one of which Lahore was wrested from 
Khusril Malilc, tho last of Malnmid’s house, who died a captive m 
tho lulls of Ghiir. In 1192 Prithvi Rdi or Pitliora (as the Moslem 
writers call him) the Cholian king of Ajmir, being defeated and 
slam near Tlianesai, the whole country from the Himalaya to 
Ajmir became subject to tlio Glum king of Ghazni. On the death 
of his brother Ghiyassuddin, with whoso power he had been con- 
stantly associated, and of whose conquests he had been the chief 
instrument, Mmzuddin became sole sovereign over Ghiir and 
Ghazni, and tlie latter place was then again for a brief period the 
seat of an empire nearly as extensive as that of Mahmiid tho son 
of Sabuktigfn. Muizuddiu crossed the Indus once more to put down 
a rebellion of the Kliokars m the Punjab, and on liis way bade 
was murdeiod by a band of them, or, as some say, by one of tlie 
Muldhidah or Assassins. The slave lieutenants of Mmzuddin 
carried on the conquest of India, and as the rapidly succeeding 
events broke their dependence on any master, they established at 
Delhi that monarchy of which, after it had endured through many 
dynasties, and had culminated with tho Moghul house of Baber, 
the shadow perished in 1857. Tlie death of Muizuddm was fol- 
lowed by struggle and anarchy, ending for a time in tho annexation 
of Ghazm to the empire of Kliwarazm by Mahommed Slidh, who 
conferred it on his famous son, Jalaluddin, and Gliazni became tlie 
headquailers of tlio lattor. After Jengluz Iihan had extinguished 
the power of his family in Turkestan, Jalaluddin defeated tho 
army sent against him by tho Mongol at Parwan, north of Cabul, 
Jongliiz then advanced and drove Jaldluddin across tho Indus, after 
which lie sent Okkodai his son to besiege Gbazni. Henceforward 
Gliazni is much less prominent in Asiatic history. It continued 
subject to the Mongols, sometimes to the house of Huldku in Persia, 
and somotimes to that of Chaghatai in Turkestan. In 1326, after a 
battle between Amir Husain, the viceroy of the former house in 
Khorasan, and Tarmashirin, the reigning khan of Chaghatai, tho 
former entered Ghazni and once more subjected it to devastation, 
and this time the tomb of Mahmiicl to desecration. The statement 
in a recent book on Afghanistan, that a now Gliori dynasty reigned at 
Ghazni from 1336 to 1383, is erroneous. 

Ibn Batuta (c. 1332) says the greater part of the city was in ruins, 
and only a small part continued to be a town. Timur seoms never to 
have visited Ghazni, hut we find him in 1401 bestowing the govern- 
ment of Cabul, Kandahar, and Ghazni on Pir Mahommed, the son of 
his son Jahangir. In the end of tho contnry it was still in the hands 
of a descendant of Timur, Ulugh Beg Mirza, who was king of Cabul 
and Ghazm. Tho illustrious nephew of this prince, Baber, got 
peaceful possession of both cities in 1504, and has loft notes on both 
m his own inimitable Memoirs. His account of Gliazni indicates how 
far it had now fallen. “ It is,’’ he says, “ but a poor mean place, 
and I liavo always wondered lioiv its princes, who possessed also 
Hindustan and Kliorasan could have chosen suck a wretched country 
for the seat of their government, m preference to Khorasan.” He 
commends the fruit of its gardens, which still contribute largely to 
tlio markets of Cabul. Ghazni remained in tbe hands of Baber’s 
descendants, reigning at Delhi and Agra, till the invasion of (Nadir 
Shah (1738), and became after Nadir’s death a part of tlie new king- 
dom of the Afghans under Ahmed Shill Durrdni. We know of but two 
modem travellers who have recorded visits to the place previous to 
the war of 1839, George Forster passed as a disguised traveller with 
a kafila in 1788, “ Its slender existence,” he save, “ is now main.' 
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tamed by some Hindu families, who support a small trafhc, and 
supply the wants of the few Mahometan lesidents ” Mr vigne 
visited it m 1836, having 1 cached it from Multan with a caiavan of ] 
Loliam merchants, travelling hy the Gonial pass The historical 
name of Ghazni was brought back from the dead, as it were, by the 
news of its capture by the British airny under Sir John Keane, 23d 
July 1839 The siege aitillery had been left behind at Kandahai ; 
escalade was judged impracticable , but the project of the command- 
ing engineer, Captain Geoige Thomson, for blowing m the Cabul 
gate with powder in bags, W'as adopted, and earned out success- 
fully, at the cost of 182 lulled and wounded. Two years and 
a half later, the Afghan outbreak against the British occupa- 
tion found Ghazni gamsoned by a Bengal legiment of sepoys, but 
neither xepaned nor piovisioned They held out undei gieat hard- 
ships from 16th December 1841 to 6th March 1842, when they sur- 
rendeied. In the autumn of the same year Geneial Mott, advancing 
from Kandahai upon Cabul, reoecupied Glmzm, destroyed the de- 
fences of the castle and part of the town, and earned away the 
famous gates Since then Ghazni has not been entered by any 
Englishman , foi when Colonel LumsdeiTs mission passed this way 
in 1857 they were not allowed to approach the place 

See Elliot, That of India , ed l»y Dowson, Tabaktiti-i-Nusm, translated by 
Major Raverty m tlio Bibhotheta Indica , E, Thomas, in J 11 Ms iSoc,vols ix 
andsvu.. Foisfcai’s Journey, Vigne’s Tint to Ghmni, Ac , Masson’s Tiavels, 
Reports of Lronsden’s Mission in 1857, Journal of the Ms Soe of Bengal, vol xi , 
Autobiography of Baber, by Leyden and Eisluno, Cunningham’s Hist of the 
Sikhs, Ac (HY) 

GHEE (Sanskrit, Ghrita), a kind of clarified butter made 
in the East. The best is prepared from butter of the milk 
of cows, the less esteemed from that of buffaloes The 
butter is melted over a slow fire, and set aside to cool ; the 
thick, opaque, whitish, and more fluid portion, or ghoe, re- 
presenting the greater bulk of the butter, is then removed. 
The less liquid residue, mixed with groundnut oil, is sold 
as an inferior kind of ghee. It may be obtained also, 
accoiding to the Indian Domestic Economy and Receipt 
Rook, p. 16, 6th ed., 1S65, by boiling butter over a cloar fire, 
skimming it the while, and, when all the wator has evapo- 
rated, straining it through a cloth. Gheo which is rancid 
or tainted, as is often that of the Indian bazaars, is said to 
be rendered sweet by boiling with loaves of the Moringa 
pterygosperma or horse-radish tree, In India ghee is 
one of the commonest articles of diet, and mdeod enters 
into the composition of everything oaten by the Brahmans. 
It is also extensively used in Indian religious ceremonies, 
being offered as a sacrifice to idols, which are at times 
bathed m it. Sanskrit treatises on therapeutics describe 
ghee as cooling, emollient, and stomachic, as capable of 
increasing tho mental powers, and of improving the voice 
and personal appearance, and as useful in eye-disoasos, 
tympanitis, painful dyspepsia, wounds, ulcers, and other 
affections. Old ghee is in special repute among tho Ilindus 
as a medicinal agent, and its efficacy as an external applica- 
tion is believed by them to increase with its ago. Ghee more 
than 10 years old, the purdna ghrita of Sanskrit matoria 
medicas, has a strong odour, and tho colour of lac. Some 
specimens which havo boon much longer preserved — and 
<( clarified butter a hundred years old is often hoard of ” — 
have an earthy look, and are quite dry and hard, and nearly 
inodorous. Medicated ghee (Sanskrit, ghrita pdha) is made 
by warming ordinary ghee to remove contained wator, melt- 
ing, after the addition of a little turmeric juico, in a metal 
pan at a gentle heat, and then boiling with tho prepared drugs 
till all moisture is expelled, and straining through a cloth. 

See Udoy Ohand Dut, The Materia Medico, of the Hindus, com- 
piled from Sanskrit Medical Works, Calcutta, 1877, and, on tlie uses 
of ghee in culinary operations, the abovo quoted Receipt Rook, and 
The Indian Cookery Book, Calcutta (1869 % 

GHEEL, or Geel, a town of Belgium, in the provinco of 
Antwerp, about 25 miles E. of Antwerp, on the railway 
between Horenthals and Moll, with a population, according 
to the census of 1876, of 10,265. Situated in the midst of 
that half barren stretch of moorland which is known as 
the Oampine or Kampcnland, it would have been of little 
importance, in spite of its manufactures of cloth, leather, 
wooden shoes, and wax-lights, had it not for long centurieB 
been the seat of a unique method of dealing with the insane. 


A local legend, tracing the origin of the town back to c 
chapel of St Martin erected m the 7th century, goes on tc 
tell how an Irish princess, fearing the fate that long after 
wards befel Beatrice Oenci, sought refuge in this remote 
asylum, but was pursued by her relentless father aud pul 
to death, along with a priest Gerrebert, the companion o: 
her flight. The tomb of the victims was soon discovorec 
to have a healing virtue for minds diseased : the sainter 
Dvmphna became the patroness of the insane ; aud a large 
and beautiful church m her honour was erected on tho site 
of St Martin’s chapel. Commenced m the 12th century 
it was finished in 1340, and consecrated by the bishop 
of Cambray; and the pilgrimages to the tomb were 
sanctioned by a brief of Eugenius IV. In 1538 Jean dc 
MA-ode, within whose domains the church was situated, 
instituted a vicariate of nine priests and a director, and ii 
1562 Henri do Mdrode transformed the vicariate into c 
regular chapter of nine canons and a dean Tho churcl) 
still remains to bear witness to the importance form oil} 
attached to the shrine, and though the tomb of Si 
Dymphna has long been a cenotaph, a few stray enthusiasts 
still pass beneath it in hopeful imitation of tho thousands 
in byegone years, whose knees havo worn deep furrows in 
the pavement as they made their ninefold transits on nine 
successive days. As food and lodging had to bo piovidecl 
for the patients who wore brought to the saint, tho inhabit 
ants of Ghoel grew accustomed to tho treatment of the 
various kinds of mental alienation, and gradually discovered 
that forcible measures wore much less frequently necessary, 
and danger less likely to result from free intercourse with 
tlio insane, than was generally boliovod throughout Europo. 
When M. Pontecoulant was appointed by Napoloon prefect 
of tho Revolution department of the Dylo, his attention 
was called to tho success of tho domestic regime in force at 
Ghoel, in contrast to tho sad condition of affairs in the asylum 
at Brussels, and lie caused the patients to bo rumovod from 
tho capital to tho little country town. Ilis example was 
freely followed by tho authorities of different districts, and 
Ghoel rocoivod full official recognition. Investigations 
undertaken about 1850 by M. Ducpdliaux, inspector-gonoral 
of bonevolent establishments in Belgium, resulted in tho 
roform of such abuses as had crept into tlio system ; and 
tho relations of tho patieut and his protectors wero placed 
on a strict logal footing by the law of 1st May 1851. 
Further ameliorations have boon introduced in 1852, 1857, 
1858, &c. The wholo management of the system is under 
tho supervision of officially appointed physicians, and the 
advantages of a regular establishment are thus combined 
with those of domostic comfort, social freedom, and activity. 
Permission to receive patients is granted not only to the 
town residents, but also to tho villagers of tho vicinity. 

Among tho nmnorouB works and papers descriptive of Ghecl 
and its regime, tho following may no mentioned: — Gussot, Mist. 
cccMsiastique des Bays Bos, 1614 ; Bilfi, “Momorio original!, ” in 
Gascttu mcdica Italiana, 2d Oct. 1864 ; Brown, in Asylum Journal, 
1858; Bucknill, Ml, 1858, 1859 j Bulekrns, Rapport, &c,, Brussels, 
1857; papers hy Augusta Droste, in Ally. Zeitseh. /Hr Psychiatric, 
1853, Gorr, Blatter dor JDeutsehen Gcs, fllr Psychiatric, 1856, Ilygca, 
1857, and Deutsche Klinik, 1858 ; Esquirol, Mai. mental es, vol. ii.; 
Jules Duval, Ghecl, ou line colonic dalkvM, Paris, I860 ; Ituedy, 
Ghccl, Be, it mg mr Gesch . derprakt, Psychiatric, Berlin, 1875. 

GHENT, in Low Latin Ganda or Gandavum, in French 
Gaud, in Flemish Gend, in German Gent, a city of Belgium, 
at tho head of tho provinco of East Flanders, is situated 
about 30 miles to the west of Antwerp on the Scheldt and 
ihe Lys. The two streams branch out to such an extent 
as to partition the town into 26 islands, which are connected 
by about 270 bridges, 42 being of stone, and 28 of the 
others being wooden structures of considerable size. In 

S neral Ghent is well built, and, though the older portion 
s narrow and gloomy lanes, it occupies as a whole a larger 
area than most European towns in proportion to the popu- 
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lation and the number of houses. A striking and pleasing 
feature is the number of promenades, the most noteworthy 
being the Coupure or “ Cutting,” so called from the branch 
of the Bruges canal constructed in 1758. Gardens, orchards, 
and corn-fields are enclosed within the ancient boundaries 
of the walls, which extended nearly 8 miles in circumfer- 
ence. An excellent -view of the city and its environs is 
obtained from the belfry of the grand old watch-tower 
erected by the men of Ghent between 1183 and 1339, 
from whose summit the voice of the famous bell Roland 
called the burghers together for fire or fray. The present 
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spire of cast iron dates from 1854, but it is still surmounted 
by the golden dragon brought to Ghent from the church of 
St Sophia in Constantinople, not long after the conquest of 
that city by the crusaders, Roland was removed by Charles 
V., and its place is now supplied by a chime of 44 hells. 

Almost all the houses of the wealthier classes of Ghent 
are constructed after the Italian fashion, with wide portes- 
cocbhres, spacious courtyards, and lofty staircases; but along 
tho quays and in the older streets there are still numerous 
specimens of the quainter and grander architecture of the 
16th and 17 th centuries. The industrial classes live for 
the most part in long monotonous rows of poor-looking 
houses. Among the public squares the most noteworthy 
are the Friday Market (Marche du Vendredi), where in 
former days the counts oi Flanders WBre inaugurated and 
the trades unions used to assemble ; the ICauier (the word 
in Flemish means field), which became the Place d’Armes 
in 1812, and is the favourite rendezvous of the fashionable 
world ; the Plaine de St Pierre, especially used for military 


reviews ; the Com Market, which is one of the busiest spots 
in the town ; and the Place Sainte Pharailde, which contains 
the fa$ade of the fish-market and the gate of the Counts’ 
Castle, and is annually the scene of the so-called Fair of the 
Little Presents (JPresentjesmarJct). The Plaine des Recollets, 
which takes its name from the convent of the Reformed 
Franciscans (1225-1796), was in 1836 chosen as the site 
of the new court-house. Near the Friday Market is au 
euormous cannon, 18 feet long, 10 feet in girth, and nearly 
3 feet wide at the mouth, formed in the same fashion as 
“Mons Meg” in Edinburgh Castle, and surnamed Dulle 
Griete, or “Mad Meg or Margaret.” 

The cathedral of St Bavon (Flem. Baefs) ranks as one 
of the most splendid of the churches of Belgium. Though 
the original foundation dates from the 9th or 10th century, 
the crypt and choir of the actual edifice have no higher 
antiquity than the 13th century, and the other parts were 
not completed till the 16th. The roof of the nave has been 
erected since the destructive fire of 1822. Originally 
dedicated to St J ohn, the church received its present name 
only in 1540, when Charles V. made it the seat of the 
collegiate chapter of the abbey of St Bavon ; and it was 
not till 1559 that it was constituted a cathedral at the 
request of Philip II. of Spain. In its exterior St Bavon’s 
is rather heavy in style, but it is surmounted by a fine 
octagonal tower, which, before the destruction of the spire 
by lightning in 1603, had a height of 360 feet, and still 
reaches 270 feet. The interior is remarkable for the rich- 
ness and variety of its decorations. The choir and transepts 
are lined with black marble, and the balustrades are of 
white or variegated marble. A statue of St Bavon in his 
ducal robes adorns the high altar, and in front are four tall 
copper candlesticks which belonged to Charles I., and bear 
the royal arms of England. Beneath the windows of the 
choir are affixed the arms of the knights of the golden fleece, 
whose last chapter was held by Philip II. in St Bavon’s in 
1559. The chapels are twenty -four in number ; their gates 
are of brass, and almost every available spot has its paint- 
ing or statue. Tho eleventh is known as the Chapel of the 
Lamb, as it contains tho central and principal portion of 
the famous Adoration of the Lamb painted by John Van 
Eyck in 1432. Hubert Van Eyck, liis brother and compeer, 
and Margaret, his sister, lie buried in the crypt. The 
church of St Nicholas — an early Gothic structure, with a 
great tower of the 15th century and a modern portico — has 
the credit of being the oldest in the town ; and St Michael’s, 
dating from about 1450, but frequently restored, is memor- 
able as the scene of the worship of reason during the French 
Revolution. Previous to the Revolution there existed in 
Ghent a large number of convents and monasteries (thirty- 
seven establishments of this class, with 1122 inmates, are 
recorded in 1781); and one of its most famous institutions 
at the present day is the Bdguinage of St Elizabeth, a com- 
munity of about 600 or 700 nuns, who inhabit a separate 
quarter of the town, consisting of little briolc-built cottages 
arranged in streets and squares within a common wall. 

Among the secular buildings of Ghent one of tho finest 
is the H6tel de Ville, its northern faqade being an excep- 
tionally rich example of flamboyant Gothic of the 15th 
century, and its eastern facade presenting a curious contrast, 
with its rows of Doric, Ionic, and Corinthian columns after 
the style of the Italian Renaissance. The court-house or 
palais de justice is a heavy but imposing structure in the 
Romanesque manner, erected between 1835 and 1843 by 
tho architect Roolandt at the common expense of the state, 
the province, and the town. The minor apartments of the 
lower floor have been alt more or less sacrificed to the great 
Hall of the Lost Footsteps, which is 240 feet long ana 70 
feet wide. About the same time the same architect was 
entrusted with the designs for the casino, a building adapted 
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for the flower-shows of the Eotanical Society and the 
concerts of the choral union of St Cecilia. The so-called 
Government house, which is partly occupied by the provincial 
administration and partly by the governor as his residence, 
was assigned by Charles Y. to the provost of St Bavon, 
became m 1581 the property of William of Orange (the 
Silent), at a later date served as episcopal palace, and m the 
time of Napoleon was the prefecture The present episcopal 
palace was built in 1845 as an appendage to the cathedial. 

With benevolent institutions of various kinds Ghent is 
abundantly supplied A lunatic asylum, the Hospital of 
the Byloque, founded as early as 1225, a maternity hos- 
pital dating from 1827, a blind asylum (1854) due to the 
beneficent bequests of L. Yan Caneghem, a deaf and dumb 
institution (1822), and an atelier tie cJiarile , or establish- 
ment for giving work to the unemployed, which has been 
in operation since 1817, are worthy of special mention 
It would be less of a paradox than might be supposed if 
the great penitentiary (Rasphuis, or Maison de Force) had 
been included in the list ; for it is remarkable, not only 
for the sumptuous style of its buildiugs, but for the phil- 
anthropic chaiacter of its administration. It was erected 
between 1772 and 1825 at a cost of 2,150,000 francs, and 
can accommodate 2600 prisoners. 

The spacious university buildings were erected between 
1819 and 1826, at the expense of the city, under the 
auspices of William I., king of Holland. They were 
designed by Boelandt in the Greek style, and one of the 
principal features is a portico after the model of tlic Pan- 
theon at Rome The university library, containing upwaids 
of 100,000 volumes, and reckoned one of the most valuablo 
in Belgium, was formerly the property of tho town. Along 
with tho royal athenaeum or high school, it occupies tho old 
abbey of Baudoloo, founded by Baldwin of Constantinople 
in 1199. Tho abbey gardens were transformed in 1797 
into a botanical garden, which now ranks as one of the 
finest in. Europe. A royal academy for the encouragement 
of art, founded in 1751 by Charles Marissal, and a musical 
conservatory originated by the communal council in 1835 
are both flourishing institutions ; and tho technical school 
with about 800 pupils is one of the very best in Belgium. 
The Natural History Society, dating from 1851, has estab- 
lished a zoological garden. 

Though Ghent has no longer tho industrial pro-eminouco 
that it enjoyed in tho 14th and 15th continues, it is still 
the principal seat of tho cotton and leather manufactures 
of Belgium. Flax-spinning, calico-printing, and sugar- 
refining are also extensively carried on, and thoro aro 
engineering works, chemical works, iron-foundries, soap- 
works, paper-mills, and browories. No fovver than sixty 
considerable firms, trading with Germany, France, Italy, 
and Russia, are engaged iu commercial floriculture ; and, 
as a consequence, the flowor-sliows of Ghent, as they were 
perhaps tho earliest, are still among tho finest exhibitions 
of the kind in Europe. Tho trade of tho town, which deals 
mainly with the products and raw materials of tho indus- 
tries, is fostered by a good railway system and numerous 
canals. There is direct communication with the sea by a 
grand canal, which, however, unfortunately for tho Belgians, 
enters the sea at Terneuse in Butch territory. The harbour, 
completed in 1828, is capable of accommodating 400 
vessels, and vessels drawing 17 feet of 'water can unload 
under the walls of the town. At Sas van Gend, 15 miles 
north of tho city, on the frontier of Holland, there aro 
sluices by which the district can be laid under water. 

In 1812 Ghent had no more than 55,161 inhabitants; 
by 1856 they had increased to 109,668, and by 1869 to 
121,469. The census of 1876 gave 127,653. Among the 
celebrities born in the city are Henry Qoethals, distinct- 
ively Henry of Ghent, a famous theologian, and member of 


the Sorbonne (d 1295); Philippe Mouskes, the chronicler; 
P. Yandeiberghe or Montanus, the geographer; Daniel 
Hemsius, Jacques van Zevecote, one of the principal Flemish 
poets; Lauren Delvaux, a sculptor; O. L. Diencx, tho 
local historian ; and J Guislam, the lunacy physician. 

The investigations of local antiquaries leave it still doubtful 
whethei Ghent had a Roman origin, as Petrarch supposed ( Gandavum 
Cccsaie condito) o supetbum) That there was a militaiy fortieas 
on the spot m the 7tli centuiy, is pioved by Baudemont’s life of 
St Amand, the fust missionary of Christianity m the district 
(Ada Sanctorum vol l ) Of tlie two monasteries founded by the 
saint in honour of St Peter, the one near the Antwerp gate was 
nchly endowed by St Bavon, ancl Ins name became attached, not 
only to the building, but to the part of the city About the yeai 
1000 Baldwin Iionarni, fust count of Flandcis, took possession of 
Ghent, ancl a few yeais after ho elected the Giavensteen or Counts’ 
Castle. Tiade and manufactures, especially of linen and woollen, 
weio encouraged by Baldwin and his successors, and by the close of 
the 12th century tho men of Ghent were able to pui chase commei- 
cial ancl political privileges, and to establish a form of municipal 
government They established a court of justice, elected slierilb, 
joined the association of the Hanse Towns, and obtained the free 
navigation of the Rhine from the emperor Frederick I. By the 
charter of 1192 they obtained the right of foitifymg their city, and 
the first circumvallatiou carried out belli ecu that date and 1214 had 
a development of 6560 feet By tlie end of tho 13th century Ghent 
was a greater city than Pans. In tlie 14th, under the leadership of 
tlie famous Jacob van Ailevoldo and his son Philip (1332-1382), 
it raised fiequent instil roctions against tho counts of Flandois, and 
took a prominent pait in the political movements of the Low Coun- 
tries In 1385 it was obliged to submit to the duke of Btugmidy, 
hut its lights and privileges were left uninjured. At tho commence, 
ment of the 15th century it had upwards of 40,000 men employed 
in the woollen manufactures alone, and was able to place m the 
field fiom 18,000 to 20,000 men-of-arms. When in 1452 the duko 
of Burgundy, Philip tlie Good, imposed a tax on salt and grain, it 
rose m rebellion, but after a few years’ conflict tho defeat at Gaveren 
loft it at tlie duke’s mercy The m dependence of the burghers v r as far 
from being crushed. They showed themselves as turbulent as ever 
under Mary of Burgundy, who made tho city lier principal residence , 
and when she made certain unpopular concessions to Louis XL, they 
took the law into tlieir hands, and on April 3, 1477, put to death in 
her presence tlie tivo eounoilloisIIugoneL and Jlimhor-Oourt, whom 
she had intrusted with tlie mission. After her marriage at Ghent 
(August 17) with Maximilian of Austria, matters were more peaceful. 
On Mary’s death m 1482 tho discontent of the people again broke 
out In 1488 they restored their ancient form of government, 
and held out against tho emperor Frederick, who led an army 
against thorn, in poison, but at length in 1492 they came to terms. 
In 1500 Charles V. was born in the pahteo at Ghent, the site of 
which is now occupied by tho street culled the (bur dus Princes. 
II is roigu was a oritieal one for the city, for though it lmd a popula- 
tion of 175,000, it was but a drop in tho bucket of his vast dominions, 
and lio tieatcd it with but little consideration "When in 1530 his 
sister Maria, at that timo in command of the Netherlands, demanded 
the extraordinary subsidy of 1,200, 000 gold florins from Plunders, the 
citizens refused to contribute, and in 1539 they took arms in self 
defence. Chavles himself appeared on the scene in 1540, forced 
them to submission, deprived them of their privileges, executed 20 
of tho principal leaders of the revolt, confiscated the public build- 
ings, and creeled a citadel at a total expense of 411,334 hvres, tho 
greater part of which had to he defrayed by Ghent itself. Even this 
did not crush tho spirit of tho city. It was by the pacification of 
Ghent, signed in the town-hall Nov. 8, 1578, that Holland and 
Zeeland, and tho southern stales of tho Netherlands, formed an 
alliance, against the .Spanish supremacy, and three days after tho 
.Spanish garrison capitulated to the citizens. In 1684, however, tho 
duko of Parma captured the town for Philip, and the, citadel, which 
had been almost completely demolished, was restored. Tho 
attempts of tho French in 1641 and 1042 to get possession of Ghent 
wero frustrated by laying tho country under water; but in 1678, 
though in tho meanwhile tho fortifications had been considerably 
extended, tho feeble garrison under Don Francisco do Pardo was 
unable to defend ilia place against Marshals Humihres, Luxem- 
bourg, Sehomberg, and Vautmn. Ghent continued in Froncli 
hands till tho peace of Nimwcgen, It played an important part 
in the war of tho Spanish succession, being captured in 1706 by Marl- 
borough, recovered in 1708 by the French Marquis de Grimaldi, and 
again captured by Marlborough in 1709. in tho war of the 
Austrian succession, Louis XV. made his entry into tho city on 25th 
July 1745, and remained in possession till tho treaty of Aix- 
la-ulmpello in 1748. By order of Joseph II. in 1781, tho citadel 
and fortifications wero dismantled, and tho grounds on which they 
wero built were sold. Under the regime of the French Revolution 
the city was made tlie chief town of tho department of the Scheldt^ 
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I3y tlie peace of Paris (1814) it passed with Belgium to Holland, 
hut it took an active pait in the movement for the separation of 
the two kingdoms, and after the sepaiation was accomplished (1830) 
continued to be the headquarters of the agitation of the Oiange 
party On the recommendation of the duke of Wellington, who 
visited the town m 1821 to give his opmion on the plans, a new 
citadel was elected accoidmg to the designs of M Gey van Pittius 
(1822-1830) 

See Jean deThieli ode, Qht omque de St Bavon, Sandeins, Yerheerlyht Vlaendeten, 
Da Jonghe, Gendtsche Geschiedemssen , 174G, Dicncx, Topographic de I’ancunne 
vdle de Gaud (Ghent, 1808), Meniau es sar la villa de Gand (Ghent, 1S14-15, 5 
vote ), Mem sw les lots , dc , des Ganto is (Ghent, 1817-18), Mem sut le Droit 
public de la villede Gaud (Ghent, 1819), and diet Genlsch Chat let bocckje (Ghent, 
1826), Gach.ud, Delations cles troubles de Gand sons Chat Its Quint (Bmssela, 
1854-5, 3 vola ) , P C Van dei Meetsch, Memonenboel der 8tad Ghent [ Ghent, 

1853) , and “Mdmone sm la ville de Gand eonsideide comme place do guene," 
in Memones Couronvds de I'acad. royale de Belgique,tam x\v, 1851-53 (Biussels, 

1854) , C L Gyselynck, Guide de la mile de Gand p> ecede iTmte notice histonque, 
(Ghent, n d ) 

GHENT, Jodocus, or Justus, op (1465-75). Tlie public 
records of the city of Ghent have been diligently searched, 
but in vain, for a clue to the history of Justus or Jodocus, 
whom Vasari and Guicciardini called Giusto da Guanto. 
Flemish annalists of the 16th century have enlarged upon 
the scanty statements of Vasan, and described Jodocus as 
a pupil of Hubert Van Eyck. But there is no source to 
which this fable can be traced. The registers of St Luke’s 
guild at Ghent comprise six masters of the name of Joos 
or Jodocus who practised at Ghent in the 15th century. 
But none of the works of these masters have been preserved, 
and it is impossible to compare their style with that of 
Giusto. It was between 1465 and 1474 that this artist 
executed the Communion of the Apostles which Vasari has 
described, and modern critics now see to the best advantage 
in the museum of Urbmo. It was painted for the brother- 
hood of Corpus Cliristi at the bidding of Frederick of 
Montof eltro, who was introduced into the picture as the com- 
panion of Caterino Zeno, a Persian envoy at that time on a 
mission to the court of TJrbino. From this curious produc- 
tion it may be seen that Giusto, far from being a pupil of 
Hubert Van Eyck, was morely a disciple of a later and less 
gifted master, who took to Italy some of the peculiarities 
of his native schools, and forthwith commingled them with 
those of his adopted country, As a composer and draughts- 
man G lusto compares unfavourably with the better known 
painters of Flanders ; though his poi traits aro good, his 
ideal figures are not remarkable for elevation of type or for 
subtloty of character and expression His work is techni- 
cally on a level with that of Gerard of St John, whose 
pictures aro preserved in the Belvedere at Vienna. 
Vespasian, a Florentine bookseller who contributed much 
to form the antiquarian taste of Frederick of Montefcltro, 
states that this duke sent to the N etherlauds for a capablo 
artist to paint a series of a ancient worthies ” for a library 
recently erected in the palace of Urbmo. It has been con- 
jectured that the author of these “ worthies,” which are 
still m existence at the Louvre and in the Barbcrini palace 
nt Rome, was Giusto. Yet thero aro notablo divergences 
between these pictures and the Communion of the Apostles. 
Still, it is nob beyond the range of probability that Giusto 
should have been able, after a certain time, to temper his 
Flemish style by studying the masterpieces of Santi and 
Molozzo, and so to acquire tho mixed manner of the 
Flemings and Italians which those portraits of worthies 
display. Such an assimilation, if it really took placo, might 
justify the Flemings in the indulgence of a certain pride, 
considering that Raphael not only admired these wortliios, 
but copied them in the sketch book which is now the orna- 
ment of the Venetian Academy. There is no ground for 
presuming that Giusto da Guanto is identical with Justus 
d’Allamagna who painted the Annumcation (1451) in the 
cloisters of Santa Maria di Castello at Genoa. The draw- 
ing and colouring of this wall painting shows that Justus 
d’Allamagna was as surely a native of South Germany 
as Ms homonym at Urbino was a born Netherlander. 
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GHERARDESCA, Ugolino Della (c. 1220-1289), 
count of Donoratico and head of the Gherardeschi, one of 
the leading Ghibelhne houses of Pisa, began to take part in 
public affairs about the time when the dissensions which 
had arisen about the partition of Sardinia had resulted iu 
sending over the entire clan of the Pisan Visconti to the 
Guelphs. For having given his sister in marriage to one 
of these — Giovanni Visconti of Gallura — he was banished 
from Pisa by his own party, who seem to have had good 
reason otherwise for suspecting his loyalty; but he was 
permitted to return in terms of the peace of 1267. Not- 
withstanding the ambiguous chaiacter of Ins politics, he 
soon succeeded in gaining a high place m the public service 
of his native city ; and in the battle of Meloria (6 th August 
1284), which terminated the long war with Genoa, he was 
one of the three Pisan admirals It was by his cowardly 
or traitorous flight at a critical moment, it is said, that the 
contest was decided in favour of the Genoese ; but, be this 
as it may, whether by means of bis treachery, or m spite of 
it, he almost immediately afterwards (October 1284) was 
nominated by the citizens who remained to the twofold 
office of capitano and podesbA for one year ; and some 
months afterwards (February 1285) this term was extended 
to teu years In this capacity of virtual dictator he, by 
the banishment of ten leading Glnbellme citizens of Pisa, 
secured peace with the Florentines ; he also endeavoured to 
propitiate the Genoese by the offer cf Castro in Sardinia, 
and the Lucchese by the actual surrender of Ripafratta 
and Viarreggio, but unsuccessfully. Meanwhile, though 
thoroughly alienated from the Ghibellines, he had not suc- 
ceeded iu gaming the confidence of the Guelphs ; and in 
1287 he was by them compelled to associate with himself iu 
the government Nmo Visconti, a nephew by the marriage 
already roferred to, who had now reached manhood. But 
this arrangement was rendered nugatory by the disagree- 
ments of the two colleagues, and Ugolino found it necessary 
to resign his office iu December of the same year. In his 
unscrupulous ambition after personal ascendency ho now 
turned for support to the party he had so long deserted, 
and entered into an alliance with the Gualandi, Sismondi, 
Lanfranchi, aud other uncompromising Ghibellines, who 
looked upon the archbishop Ruggiero dogh Ubaldim as 
their head. But this unnatural combination soon terminated 
in an open rupture, the immediate occasion of which was 
tlio violence of Ugolino, who, on some sudden provocation, 
had killed a nephew of the archbishop. In August 1288 
he was beset in the Palazzo del Popolo by the Ghibellines, 
and, after fire had been set to the building, taken prisoner, 
along with his sons Gaddo and Ugoccione, and his grand- 
sons Nino (surnamed Brigatto) and Anselmuccio. (Some 
accounts mention a third grandson, named Iienry.) After 
having been confined for twenty days in tlie Palazzo del 
Comuno, they were removed to the Gualandi’s Tower, Alle 
Sette Vie, afterwards called the Torre della Fame. Hero 
they were kept till March 1289, when, by order of tlie 
archbishop, the door was locked and the keys thrown into 
the Arno. Nine days afterwards tho tower was re-entered 
and the bodies removed to the ohurcli of San Francisco, 

The story of Ugolino, though it is to ho met with in other con- 
temporary writers (seo Viliam, vii. cc. 120, 127), owes all its fame 
to Dante, who lias placed him above Ruggiero on the inner margin 
of tho second division (Antanora) of the ninth and lowest circle of 
his Inferno. Dante’s powerful narrative, which includes “thirty 
lines unequalled by any other thirty in tho whole dominions of 
poetry” (Landor), has beon paraphrased, or rather almost trans- 
lated, by Chaucer, in the Monk's Tale, and has also been reproduced 
in modem times by Shelley. It ought to be observed, however, 
with rcferenco to TJgolino’s alleged treachery, that the baser ex- 
planation of his conduct at Meloria is not to be met with in any 
document earlier than tho 16th century ; while with regard to tho 
accusation of having sold the fortresses of Pisa to the Lucchese and 
Florentines, Dante, though evidently himself believing it, does not 
say more than that he “was alleged” (aveva voce) te have done so. 
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Ruggiero’s share in the murder of Gherardesca has sometimes been 
doubted, but on very inadequate giounds Only m one respect can 
the poet be fairly accused ot having absolutely departed from strict 
historical accuracy, namely, with regard to the age of the sons and 
grandsons, who, though ^presented by him as ehildien, appear to 
have been all of them grown up The nauative of Viliam has 
already been referred to ; references to other sources may be found 
in Sismondi and m the annotated editions of Dante, particularly m 
that of “ Philalethes ” (the late king of Saxony). 

GHERIAB, a town and fortress of British. India, in the 
presidency of Bombay, about 170 miles south of Bombay, 
otherwise called Viziadrug. See Viziadrug. 

GHIBELLDSTES. See Guelphs 

GHIBERTI, Lorenzo (1378-1455), whose name alone 
is worthy to rank with that of Donatello amongst the grand 
Italian sculptors of the Renaissance, was bom at Florence 
in the year 1378. He learned the trade of a goldsmith 
under his father Ugoccione, commonly called Gione, and Ms 
stepfather Bartoluccio ; but the goldsmith’s art at that time 
included all varieties of plastic arts, and required from 
those who devoted themselves to its higher branches a 
general and profound knowledge of design and colouring 
In the early stage of his artistic career Ghiberti was best 
known as a painter in fresco, and when Mb native city 
Florence was visited by the plague he repaired to Rimini, 
where he executed a highly prized fresco in the palace of 
the sovereign Pandolfo Malntesta. He was recalled from 
Rimini to his native city by the urgent entreaties of his 
stepfather Bartoluccio, who informed him that a competition 
was to he opened for designs of a second bronze gate in 
the baptistry, and that he would do wisely to return to 
Florence and take part in this great artistic contest. The 
subject for the artists was prescribed, — the sacrifice of 
Isaac ; and the competitors were required to observe in their 
work a certain conformity to the first bronzo gate of the 
baptistery, executed by Andrea Pisano about 100 years 
previously. Of the six designs presented by different Italian 
artists, those of Donafcollo, Brunelleschi, and Ghiberti were 
pronounced the best, and of the three Brunelleschi's and 
Ghiberti’s superior to the third, and of such equal merit that 
the thirty-four judges with whom the decision was left 
entrusted the execution of the work to the joint labour of 
the two friends. Brunelleschi, however, withdrew entirely 
from the contest, — according to one account, from Ms cordial 
admiration of Ghiberti’s genius, according to another, from 
his unwillingness to share so great an undertaking with any 
fellow-labourer. The first of liij3 two bronzo gates for the 
baptistry occupied Ghiberti twenty years, and. when com- 
pleted was justly regarded as the greatest work of its kind 
since the most glorious days of Grecian art. Ghiberti 
brought to bis task a deep roligious fooling and the striving 
aftBr a high poetical ideal which are not to bo found in tho 
works of Donatello, though in power of characterization the 
second sculptor often stands abovo the first, like Dona- 
tello, he seized overy opportunity of studying the remains of 
ancient ar t ; but he sought and found purer models for imita- 
tion than Donatello, through his excavations and studios in 
Rome, had been able to secure. Tho council of Florences, 
which met during the most active period of Ghiberti’s 
artistic career, not only secured Mm the patronage of 
the pontiff, who took part in the council, hut onablod 
Mm, through the important connexions which he then 
formed with the Greek prelates and magnates assembled 
in Florence, to obtain from many quarters of the Byzan- 
tine empire the precious memorials of old Greek art, 
which he studied with untiring zeal. The unbounded 
admiration called forth by Ghiberti’s first bronze gate 
led to his receiving from the chiefs of the Florentine 
guilds tho order for the second, of which the subjects 
were likewise taken from the Old Testament, The Floren- 
tines gazed with especial pride on these magnificent crea- 
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tions, which must still have shone with all the bright- 
ness of their original gilding when, a century later, Michel- 
angelo pronounced them worthy to be the gates of paradise. 1 
Next to the gates of the baptistry Ghiberti’s chief works 
still in existence are his three statues of St John the 
Baptist, St Matthew, and St Stephen, executed for the 
church of San Michele, among which three works, from the 
ideal character of the entire figure and the peculiar felicity 
of expression, the palm is generally awarded to the St 
Stephen. In the bas-relief of the coffin of St Zenobio, in 
the Florence cathedral, Ghiberti put forth much of his 
peculiar talent, and though he did not, as is commonly 
stated, execute entirely the painted glass windows m 
that edifice, he furnished several of the designs, and did 
the same service for a painted glass window in the chuich 
of San Michele. He died at the age of 77. 

We are better acquainted with Ghiberti’s theories of art 
th an with those of most of his contemporaries, for he left 
behind him a commentary, in which, besides his notices of 
art, he gives much insight into his own personal character 
and views. Every page attests the religious spirit in which 
he lived and worked. Not only does he aim at faithfully 
reflecting in his creations Christian truths; he regards 
the old Greek statues with a kiudred feeling, as setting 
forth the highest intellectual and moral attributes of human 
nature. He appears to have cared as little for money as 
Donatello, and expressly thanks heaven that he had not 
been cursed with a sordid and mercenary spirit, but had 
ever loved and laboured at art for art’s own sake. 

Benvenuto Cellini’s cnticisin on Ghiberti that m his crea- 
tions of plastic art he was more successful m small than in 
laige figures, and that ho always exhibited m liis works the 
peculiar excellences of tho goldsmith’s quite as much ns those 
of tho sculptor’s art, is after all no valid consul’©, for it merely 
affirms that Ghiberti faithfully complied with tho peculiar 
conditions of tho task imposed upon him. Moro frequent 
liavo boou tho discussions of lato years as to tho part played 
by perspective in liis representations of natural scenery. 
Thoso liavo acquired a frosli importance since tho discovery 
of the data, from which it now appears that Fabio Uccolli, 
commonly regarded as the first grunt master of perspective, 
worked for several years in the studio or workshop of 
Ghiberti, and it becomes difficult to determine to what 
extont Uccolli’s successful innovations in perspective wore 
due to Ghiberti’s teaching. 

Oicognaro’s criticism on Ghiberti, in his History of Sc.itlpUrt, lias 
supplied llio chief materials for the illuilnitivo text of T .amnio's 
series of engravings of tho three bronzo gait's of tho baptistry. 
They consist of 4‘2 plates in folio, and were published at Moreneo 
by banli in 1821. Still more vivid repiescntations are the repro- 
ductions on a very large scab 1 by the photographic, establishment of 
Aliimri. In tlio. Florence edition of Vasari’s fives there is given at 
full length Ghiberti’s commentary on art. Both Mr Perkins, in 
his History of Tumni tfeuljiturc., and Mrliio, in his Art, OhrUicn, 
have treated Ghiberti's works with much, fulness, and in a spirit of 
sound appreciation. But tho most recent contributions to what 
may be termed the Ghiberti literature arc tho chapter expressly 
clovoted to tho history of the competition for the baptistry gules in 
Semple’s Domtdla (Vienna, 1875), and the articles by Adolf 
Roscmberg in Dolnne s Kunst und A "tlmtler des Mitteldllors (Leipsic, 
1877). 

GHILAN, or Gilan, a province of Persia, lying along 
tho S.W. shoro of tho Caspian, separated from the Russian 
district of Talish by tho Astara, aud bounded W. by 
i Azerbijan, S. by Irak Adjemi, and 8.E. by Mazandoran. It 
is about 1 .50 miles in length, with a breadth varying from 
15 to 50 miles; and its area is estimated at from 4500 to 
5000 square miles, The greater portion of tho province is 

1 Through long exposure to the dusty at wasp here of tho town they 
have of late years begun to lose considerably in delicacy of outline; 
and it is much to be feared that, unless measures are speedily taken for 
their preservation, they will at no distant period suitor a still more 
marked deterioration, 



G H I- 

a lowland region shut in by the mountains of the Elburz 
range ; and though the Kyzyl Usen, which has its sources 
m the mountains of Kurdistan, is the only river of any size, 
the country is abundantly watered, and vast stretches of 
swamp are found m various directions. This is mainly 
due to the character of the climate, which is distinguished 
by a very heavy precipitation both m winter and summer. 
Vegetation is almost tropically luxuriant, and the forests 
are as dense as an Indian jungle. Oats, maples, ash trees, 
planems , lime trees, and parrottias, are among the prevail- 
ing types. The chestnut-leaved oak attains colossal propor- 
tions, and a height at times of 130 or 140 feet; and the 
box tree conies to rare perfection, and forms an important 
source of wealth Vines and pomegranates, walnuts, 
plums, pears, and apples grow wild; and oranges, lemons, 
peaches, aud othor fruits are easily cultivated, though some- 
times a severe winter proves fatal to the trees. The olive 
succeeds well m the valley of the Sefudrood, but the oil is 
oxtractod in a very primitive manner. Rico is largely cul- 
tivated, aud forms the principal food of the inhabitants, 
except m the west, where its place is partially taken by 
whoat, a cereal indeed to which the Ghilanese farmor is 
rnoio and more diroctmg his attention. Cotton and sugar 
are both grown in small quantities, and the character of the 
clnnalo gives reason to hopo that toa plantations may be 
roudored profitable in some districts, Hitherto the most 
successful occupation has been silk-growing; but frequent 
failures in Lho crop have disheartened, if they have not 
ruined, many of the silk-masters. The quantity produced 
iu I860 was valued at £743,300, while the average 
between 1870 and 1875 was only about £270,000. In 
quality the silk does not rank very high, the greater portion 
being the produce of Japanese seed. Animal life is nearly 
as well represented in Ghilan as vegotable life. Tigers, 
wild boars, door, and a considerable variety of snakes are 
found in the jungles; pheasants are a common form of 
game , aquatic birds of various kinds — pelicans, storks, heron, 
gulls, ducks, &c,, swarm along tho coast ; and the fisheries 
iu tho Caspian arc highly productive. The ordinary cattle, 
a small humped species like that of India, form an article 
of oxport , shoe]) and goats are not so plentiful, but they 
furnish very fmo wool , and tho horses aro a liardy race, 
groally prized in other parts of Persia, and especially in tho 
capital. Wild horses aro to bo met with in the forests. 
Trade and commerce are in a very undeveloped state, — and 
no wonder when, with one trifling exception, there is no 
carriageable road in tho province, and merchandise has to 
bo transported on the backs of horses, mules, or camels. 
A striking instance of the primitive state of matters is fur- 
nished by Mr Mounsey, who tells how tho machinery 
ordered by the Shah from Europe for Ms new mint was 
allowed to go to ruin in tho saud at Etizelli, becauso it was 
found impossible to provide for its conveyance. The port of 
Euzolli, though it boasts of a lighthouso and threo small 
forts, is little more than a natural harbour, and in rough 
weather it is not accessible to the mail steamers, which m 
tho ordinary course call once a week. 

Tho administration of the province is nearly as primitive 
as its system of roads, and consists of nothing but 
machinery for tho collection of the taxes, which yield about 
£03,000 to tho royal revenue. Tho capital is Besht, and 
the administrative districts are Resht, Lahijan, Fomen, 
Gesku, Talishan, Sheft, Rustemabad, Rudbar, Menjech, 
Lengerood, Siah Kuh, and Dilman. Every able-bodied 
man is enrolled in a sort of frontier guard in the district of 
Talishan, but no regular police is maintained throughout 
the province. The population is of very various composi- 
tion ; but the main stock, including the Tats aud the Gileki, 
is of Iranian origin. The Gilek is strongly built, but lank, 
and his complexion is a sort of olive or copper colour; the 
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Tat, on the other hand, has a tendency to corpulence, and 
his complexion is swarthy According to different estimates, 
the inhabitants of the province number 150,000, 200,000, 
or 275,000; but it is more than usually difficult to ascer- 
tain the truth of the case, as they are for tlio most part 
scattered through the country in small hamlets. Ghilan is 
part of the ancient district of Hyrcania. The name is 
usually explained as equivalent to Mud-land ; but Spiegel 
objects to this derivation, and says the true form of the 
word is Gelan, which has received no interpretation. There 
is nothing very distinctive about the history of the province ; 
but its position, its climate, and its soil should secure it 
a flourishing future were its political condition improved. 

See Melgunoff, The Southern Shore of the Caspian (m Russian), 
Mounsey, Journey through the Caucasus, &c., 1872 , Tietze, Zcit- 
selmft clcr Ges. fur Erdicunde, Vienna, 1875 ; and Consular Roports, 

GHIRLANDAJO, Domenico del (1449-1494), an 
illustrious Florentine painter. His full name is given as 
Domenico di Tommaso Curradi di Doffo Bigordi ; it appears 
therefore that his father’s surname was Curradi, and his 
grandfather’s Bigordi The painter is generally termed 
Domenico Bigordi, but some authors give him, and 
apparently with reason, the paternal surname Curradi. 
Glurlandajo (garland-maker) was only a nickname, coming 
to Domenico from tho employment of his father (or else of 
lus earliest instructor), who was renowned for fashioning 
tho metallic garlands worn by Florentine damsels ; he was 
not, however, as some have said, tho inventor of them 
Tommaso was by vocation a jeweller on tho Ponte Vccchio, 
or perhaps a broker. Domenico, the eldest of eight chil- 
dren, was at first apprenticed to a jeweller or goldsmith, 
probably enough his own father ; in his shop he was continu- 
ally malting portraits of tho passers-by, and it was thought 
expedient to place him with Alessio Baldovinotii to study 
painting and mosaic. His youthful years wore, howover, 
entirely undistinguished, and at tho ago of thirty-ono ho 
had not a fixed abode of his own This is remarkable, as 
immediately afterwards, from 1480 onwards to lus death at 
a comparatively early ago in 1494, ho became tho most 
proficient painter of his time, incossantly employed, and 
condensing into that brief period of fourfceon years fully as 
laigo an amount of excellent work as any other artist that 
could bo named; indeed, wo should properly say eleven years, 
for nothing of his is known of a later date than 1491, 

In 1480 Ghirlandajo painted a St Jerome and other 
frescos in the church of Ognissanti, Florence, and a life- 
sized Last Supper in its refectory, noticeablo for individual 
action and expression. From 1481-1485 ho was employed 
upon frescos in the Sala dell’ Orologio in the Palazzo 
Vecchio ; he painted the apotheosis of St Zenobius, a work 
beyond the size of life, with much architectural framework, 
figures of Roman heroes, and other detail, striking m per- 
spective and structural propriety. While still occupied 
here, he was summoned to Rome by Pope Sixtus IV. to 
paint in the Sixtine Chapel ; ho went thither not earlier 
than 1482. In the Sixtine he executed, probably before 
1484, a fresco which has few rivals in that series, Christ 
calling Peter and Andrew to their Apostleslnp, — a work 
which, though somewhat deficient in colour, has greatness 
of method and much excellence of finish. The landscape 
background, in especial, is very superior to anything to be 
found in the works, which had no doubt been zealously 
studied by Ghirlandajo, of Masaccio ancl Masoliuo in the 
Brancacci Chapel. lie also did some other works in Rome, 
now perished. Before 1485 ho had likewise produced Ms 
frescos in tho chapel of S, Fina, in the Tuscan town of S. 
Gemignano, remarkable for grandeur and grace,' — two 
pictures of Fina, dying and dead, with some accessory work. 
Sebastian Mainardi assisted him in these productions in 
Rome and in S. Gemignano ; and Ghirlandajo was so well 
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pleased with, his co-operation. that he gave him his sister in 
maraage. 

He now returned to Florence, and undertook m the 
church of the Tnnita, and afterwards m S. Maria Novella, 
the works which have set the seal on his celebrity. The 
frescos m the Sassetti Chapel of S. Tnnita aie six subjects 
from the life of St Francis, along with some classical acces- 
sories, dated 1485. Three of the principal incidents are 
St Francis obtaining from Pope Honorius the approval of 
the Rules of his Order ; his Death and Obsequies ; and the 
Resuscitation, by the interposition of the beatified saint, of 
a child of the Spim family, who had been killed by falling 
out of a window. In the fiist work is a portrait of Lorenzo 
de’ Medici ; and in the third the painter’s own likeness, 
which he introduced also into one of the pictures in S. 
Maria Novella, and m the Adoration of the Magi m the 
hospital of the Innocenti. The altar-piece of the Sassetti 
Chapel, the Adoration of the Shepherds, is now in the 
Florentine Academy. Immediately after disposing of this 
commission, Ghirlandajo was asked to renew the frescos 
in the choir of S. Maria Novella. This choir formed the 
chapel of the Ricci family, but the Tornabuoni and Torna- 
quinci families, then much more opulent than the Ricci, 
undertook the cost of the restoration, under conditions, as 
to preserving the arms of the Ricci, which gave rise in the 
end to some amusing incidents of litigation. The frescos, 
m the execution of which Domenico had many assistants, 
are in four courses along the three walls, — the leading sub- 
jects being the Lives of the Madonna and of the Baptist. 
Besides their general richness and dignity of art, these 
works are particularly interesting as containing many his- 
torical portraits — a method of treatment m which Ghir- 
landajo was pre-eminently skilled There are no less than 
twenty-one portraits of the Tornabuoni and Tornaquinci 
families ; in the subject of the Angel appearing to Zacharies, 
those of Poliziano, Marsiho Ficino, and others; in tho 
Salutation of Anna and Elizabeth, tho beauLiful Gincvra dc’ 
Benci; in the Expulsion of Joachim from tho Tomplo, 
MainardL and BaldovinelbL (or the latter figure may perhaps 
be Ghirlandajo’s father). Tho Ricci chapel was ro-opened 
and completed in 1490, the altar-piece, now romoved from 
tho chapel, was probably executed with tho assistanco of 
Domenico's brothers, David and Benedetto, painters of ordi- 
nary calibre ; tho painted window was from Domonico’s own 
design. Other distinguished works from his hand, are an | 
altar-pioco in tempera of the Virgin adorod by Sts Zenobius, 
Justus, and others, painted for tho church of St Justus, but 
now in tho Ufiizi gallery, a remarkable masterpiece ; Christ 
in glory with Romuald and other Saints, m tho Badia of 
Volterra ; tho Adoration of tho Magi, in the church of tho 
Innocenti (already mentioned), perhaps lus finest panel- 
picture, 1488; and the Visitation, in tho Louvre, hearing 
the latest ascertained date, 1491, of all his works. Ghir- 
landajo did not often attempt the nude ; one of his pictures 
of this character, Vulcan and Ms Assistants forging 
Thunderbolts, was painted for Lo Spcdaletto, but (like 
several others specified by Vasari) it exists no longer, Tho 
picture attributed to him in the London National Gallory is 
dubious ; it may perhaps have come from tho atelier of 
Verrocchio. The mosaics which he produced date boforo 
1491 ; one, of especial celebrity, is tho Annunciation, on a 
portal of the cathedral of Florence. 

In general artistic attainment Ghirlandajo may fairly bo 
regarded as exceeding all his precursors or competitors; 
though fcko names of a few, particularly Giotto, Masaccio, 
Lippo Lippi, and Botticelli, stand higher for originating 
power. His scheme of composition is grand and decorous ; 
his chiaroscuro excellent, and especially his perspectives, 
which he would design on a very elaborate scale by tho oyo 
alone ; his colour is more open to criticism, but this remark 


applies much less to the frescos than the tempera-pictures, 
which are sometimes too broadly and crudely bright. He 
worked m these two methods alone — never in oils , and his 
frescos are what the Italians term “ buon fresco,” without 
any finishing in tempera. A ceitam hardness of outline, 
not unlike the character of bronze sculpture, may attest his 
early training m metal work. He first introduced into 
Florentine art that mixture of the sacred and the profane 
which had already been practised m Siena. His types in 
figures of Christ, the Virgin, and angels are not of the 
highest order ; and a defect of drawing, which has been 
often pointed out, is the meagreness of his hands and feet, 
It was one of his maxims that “painting is designing.” 
Ghirlandajo was an insatiate worker, and expressed a wish 
that he had the entire circuit of the walls of Florence to 
pamt upon. He told his shop-assistants not to refuse any 
commission that might offer, were it even for a lady’s 
petticoat-panniers : if they would not execute such work, 
he would. Not that he was in any way grasping or sordid 
in money-matters, as is proved by the anecdote of the readi- 
ness with which lie gave up a bonus upon the stipulated 
price of the Ricci chapel frescos, offered by the wealthy 
Tornabuoni in the first instance, but afterwards begrudged, 
Vasari says that Ghirlandajo was tho first to abandon in 
great part the use of gilding in his pictures, representing by 
genuine painting any objects supposed to be gilded ; yet this 
does not hold good without some considerable exceptions — 
the high lights of the landscape, for instance, in tho Adora- 
tion of the Shepherds, now m the Florence! Academy, boing 
put m iu gold. Many drawings and sketches by tb is painter 
arc in the Ufiizi Gallery, romarkablo for vigour of outline. 
One of the great glories of Ghirlandajo is that lie gave 
some early art-education to Michelangelo, who cannot, how- 
ever, have remained with him long. Granacei was another 
of his pupils, 

This renowned artist died of pestilential fever on 11th 
January 1494, and was buried in $. Maria Novella. lie 
had been twice married, and loft six children, three of them 
being sons. Ho had a long and honourable lino of descend- 
ants, which came to a close iu the 17th contury, when tho 
hist mombors of tho race entered monasteries. It is pro- 
bable that Domenico died poor ; ho appears to have been 
gentle, honourable, ancl conscioutious, as well as energeti- 
cally diligent, (w, iu. it.) 

GHIRLANDAJO, Ridolfo (1483-1560), son of Dome- 
nico, was also a painter of considerable celebrity. Born on 
14tk Fobruary 1483, and boing thus leHsthau olevon years 
old whon his father died, ho was brought up by his uncle 
David. To this socond-rato artist ho owed less in the way 
of professional training than to Grauacci, Piero di Cosimo, 
and perhaps Oosimo Rosselli. It has been said that Ridolfo 
studiod also undor Fra Bartolommeo, but this is not clearly 
ascertained. Ho was certainly one of tho earliest students 
of the famous cartoons of Leonardo da Vinci and Michel- 
angelo. His works between the dates 1504 and 1508 show 
a marked influence from Fra Bartolommoo and Raphael, 
with tho laltor of whom ho was on terms of familiar friend- 
ship; hence lie progressed in selection of form and in tho 
modolling and relief of his figures. Raphael, on reaching 
Romo m 1508, wished Ridolfo to join him; but .the 
Florentine painter was of a particularly homo-keoping 
humour, and ho neglected the opportunity. Ho soon roso 
to tho head of tho Florentine oil-painlors of his time; and, 
liko his father, accepted all sorts of commissions, of what- 
ever kind. Trio was prominent in tho execution of vast 
scenic canvases for various public occasions, such as the 
Wedding of Giuliano do' Medici, and the Entry of Loo. X. 
into Floreuce in 1515. In his prime ho was honost and 
conscientious as an artist; but from about 1527 ho declined, . 
having already accumulated a handsome property, more 
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than sufficient for maintaining in affluence liis large family 
of fifteen children, and his woiks became comparatively 
mannered and self-repeating. His sons traded m France 
and in Ferrara ; he himself took a part m commercial affairs, 
and began paying some attention to mosaic work, but it 
seems that, after completing one mosaic, the Annunciation 
over the door of the Nimziata, patience failed him for con- 
tinuing such minute labours. In his old age Kidolfo was 
greatly disabled by gout. He appears to have been of a 
kindly, easy-going character, much regarded by Ins friends 
and patrons. 

The following are some of his leading works, the great 
majority of them being oil-pictures : — 

Cluist and the Manes oil tlie road to Calvary, now m the Palazzo 
Antmon, Florence, an eaily example, with figures of half life-size. 
An Annunciation in the Abbey of Montoliveto near Florence, 
Loonaidesque in style In 1504, the Coronation of the Vngiu, 
now m the Louvre. A Nativity, very carefully executed, now m 
the Hermitage, St Petersburg, and ascnbed m the catalogue to 
Granacci. A Predella, in the oxatory of the Bigallo, Florence, five 
panels, representing the Nativity and other subjects, charmingly 
finished In 1514. on the ceiling of the chapel of St Bernard in the 
Palazzo Pubblico, Florence, aficseo of the Trinity, with heads of 
the twelve apostles and otlici accessories, and the Annunciation ; 
also the Assumption of the Virgin, who bestows her girdle on St 
Thomas, in the choir loft of Prato cathedral Towards tlie same 
date, a picture showing his highest skill, leplete with expression, 
vigorous life, and firm accomplished pictorial method, now m the 
gallery of the Uffizi, St Zenobius resuscitating a child ; also tlio 
Tianslation of the remains of the same Saint. Tlio Virgin and 
various saints, at S Pier Maggioro, Pistoja. In 1521, the Piolh, 
at S Agostino, Colie di Valdelsa, life-sized. Towards 1526, the 
Assumption, now m the Berlin Museum, containing the paintei’s 
own portrait An excellent portrait of Cosmo do’ Medici (the 
Gieat) in youth. In 1543, a senes of frescos m the monastery of 
the Angeli. A great number of altar-pieces were executed by 
Ghirlandajo, with the assistance of Ins favourite pupil, cuncntly 
named Michele tU Uulolfo. Another ofliis pupils was Mariano da 
Fascia. (W M. R.) 

ai-IIZNI. See Ghazni. 

GIIOOUKAS. Soo Nepal. 

GHUll ( Ghor , Ohoor, Gonr , (fee.) is tlio name of a terri- 
tory m Asia, and Gnuiti ( Ghori , Ghoory, &c.) tliat of a 
dynasty deriving its origin from that territory. 

Tlio name of Glnir was, m tlio Middle Ages, and, indeed, 
locally still is, applied to tlio highlands oast of Herat, and 
extending eastward to the uppor Holmand valley, or nearly 
so. There is hardly any region of Asia regarding which wo 
continue to be more in the dark than about this. Ghi'ir is 
Lho southern portion of that great peninsula of strong 
mountain country which forms the western part of modern 
Afghanistan, and which may be taken in a general way to 
represent the Paropamisus of the ancients. The northern 
portion of tlio said peninsula was in the Middle Ages com- 
prehended under the names of Gharjistdn (on the west), 
and J uzjdnd (on the east), whilst the basin of the Herat 
river, and all south of it, constituted Ghiir. Tho name 
as now used does not perhaps include tho valley of the 
Herat river j on tho south the limit seems to bo the 
declivity of the higher mountains (about 32° 45' N lat,) 
dominating the descent to the lower Helmand, and the 
rood from Farrah to Kandahar. It is in Ghiir that rise 
all those affluents of the closed basin of SeistAn, the Hariit, 
the Farrah-rild, tho KhAsh-nld (see Afghanistan), besides 
other considerable streams joining the Helmand above 
Girislik. 

Glulr is mentioned in the Slialinamah of Firdousi (1010 
A, D.), and in the Arab geographers of that time, though these 
latter fail in details almost as much as we moderns, thus 
indicating how little accessible the country has been through 
all agos. Ibn Baukal’s map of Khurasan (c. 976) shows 
Jibtil al-Ghttr, ‘‘the hill-country of Ghiir,” as a circle rmg- 
foneed with mountains. His brief description speaks of 
it ns a land fruitful in crops, cattle, and docks, inhabited by 
infidels, except a few who passed for Mahometans, and 
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indicates that, like other pagan countries surrounded by 
Moslem populations, it was regarded as a store of slaves for 
the faithful. The boundary of Ghiir m ascending the 
valley of the Hari-nid was six and a half easy marches from 
Herat, at Chist, two marches above Obah (both of which 
are still m our maps). 

The chief part of the present population of Ghiir are 
Taimunis belonging to the class of nomad or semi-nomad 
clans called JEtmdJcs (see Afghanistan, vol. i. p. 235). 
There are also, according to Ferrier, JStiris, who were formerly 
the main part of the population, apparently the same as 
the Zoorees of Elphmstone ( Caubul , u. 204), another of the 
EimAk clans ; and in the north of Ghiir Ferrier mentions 
Mongols. Camels are kept in great numbers by the EimAks, 
chiefly for their wool. Though the eountiy is very moun- 
tainous, theie are fruitful valleys of considerable width. 
But our knowledge is too slight for us to say more. 

The people and pnnees of Ghiir first become known to us in con- 
nexion with tho Ghaznevid dynasty, and the early mediaeval 
histories of Glifir and Ghazni aie so intertwined that little need ho 
added on that subject to what will he found under Ghazni (q v ) 
What we read of Glnir shows it as a eountiy of lofty mountains and 
fruitful valleys, and of numeious strongholds held by a variety of 
lull -chieftains lulmg wailike clans whose habits were life with feuds 
and turbulence, — indeed, m character stiongly resembling the tribes 
of modern Afghanistan, though, tliero seems no good leason to 
believe that they were of Afghan race. It is probable that they 
weie of old Persian blood, like the older of those tribes which still 
occupy the country. It is possibly a corroboiation of this that, m 
the 14th century, when one of tho Glniri kings, of the Kurt dynasty 
reigning m Herat, had taken to himself some of the insignia of in- 
dependent soveieignty, an incensed Mongol prince is said to have 
reviled lain as “an insolent Tajik ” {Journal Mint., ser, v, tom 
xvii. p. 509). Sabuktigfii of Ghazni, and Ins famous son Malmuid, 
repeatedly invaded the mountain country which so nearly adjoined 
their capital, subduing its chiefs for tho moment, and exacting 
tribute ; but when the immediate piessuro was withdrawn, tlio 
yoke was tlnown off, and the tiibute withheld. In 1020 Masa’ud, 
the son of Mahtmid, being then governor of Kliorasan, made a 
systematic invasion or Glnir from tlio side of Herat, laying siege to 
its strongholds one after the other, and subduing the country more 
effectually than ever before About a century latei one of tlie 
princely ianulies of Glnir, deriving tlio appellation of Shunsabi, or 
Shansabamnli, fiom a certain ancestor Shansab, of local fame, and 
of alleged descent from Zoluk, acquired predominance m all tho 
country, and at tho time mentioned Malik Tzzuddm al Husain of 
this family came to be recognized as lord of Glnir. lie was known 
afterwards as “the Father of Kings,” from tlie further bon our to 
which soveral of liis seven sons rose. Throe of these (see Ghazni) 
were — (1) Amir Kutbnddin Mahommed, called the lord of tho JibtU 
or mountains ; (2) Sultdn Saifuddia Sun, for a brief period master 
of Gbazm, — both of whom were put to death by Bahrain the 
Ghaznevid ; and (8) Sultdn Alduddfii Jalidnsoz, who wreaked such 
terrible vengeance upon Ghazni. Alduddfii began tlm conquests 
winch were afterwards immensely extended both in India and in 
the west by Ms nopliews Ghiyassmldfii Mahommed ibn Sam and 
Muizuddin Mahommed Sam (the Shabdbuddin Glniri of the histo- 
rians), and ior a brief period during their rule it was boasted, with no 
great exaggeration, that the public prayer was read in the name of 
tho Ghiin from the extremity of India to the borders of Babylonia, 
and from tlie Oxus to the Straits of Oraras. After the death of 
Muizuddfii {alias Shahdbuchh'n), Malmuid the son of Gliiydssuddfii 
was proclaimed sovereign (1206) throughout the territories of Glnir, 
Ghazni, and Hindustan. But tho Indian dominion, from his 
uncle’s death, became entuely independent, and liis actual authority 
was confined to Glnir, Seistau, and Herat. Tho whole kingdom 
fell to pieces before tlie power of Mahommed Shall of Khwnrazm 
and his son Jalaluddiu (c, 1214-1215), a power in its turn to he 
speedily shattered by tlio Mongol flood (see Giiazni). 

Besides tho thrones of Glnir and Ghazni, tlio Sliansabaniah family, 
in tho person of Fakhrncldin, the oldest of tlie seven sons of Malek 
Tzzuddfii, founded a kingdom m tho Oxus basin, having its seat at 
BamtIn (q.v.), which endured for two or tlueo generations, till ex- 
tinguished by tlio power of IOiwarazm (1214), And the great 
Mussulman empire of Delhi was based on the conquests of 
Muizuddfii the Glrarian, carried out and comoliclated by his Turki 
freedmen, Kutbuddfii Aibak and his successors. The princes of 
Glnir experienced, about the middle of the 18th century, a revival 
of power, which endured for 140 years. This later dynasty bore 
the namo of Kurt or K&rt. The first of historical prominence 
was Malik Shamsucldfn Kurt, descended by his mother from the 
great king Ghiyaqsuddfii Ghiiri, whilst his other grandfather was 
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that prince’s favourite m inister In 1245 Shamsuddm held the 
lordship of G-hur in some kind of alliance with, or subordination to, 
the Mongols, who had not yet definitively established themselves m 
Persia, and m 1218 he received from the Gieat Khan Mangu an in- 
vestiture of all the piovmces from Merv to the Indus, including by 
name Syistau (or Seistan), Cabul, Tnah (adjoining the Kliaibar 
pass), and Afghanistan (a veiy early occuuence of this name), 
which lie ruled fiom Heiat He stood well with Hulaku, and for 
a long time with his son Abaka, but at last incuried the lattei’s 
jealousy, and was poisoned when on a visit to the court at Tabiiz 
( 1270 ) His son Eukuuddfn Kuit was, however, invested with the 
government of Khoiasan ( 1278 ), but after some yeais, mistrusting 
his Tartar suzerains, he withdrew into Glmr, and abode m Ins strong 
forties? of Kaissar till Ins death theie in 1305 The family held 
on through a succession of eight kings in all, sometimes submissive 
to the Mongol, sometimes aiming at independence, sometimes for a 
senes of piosperous yeais adding to tlie strength and splendom of 
Herat, and sometimes soiely buffeted by the hosts of masterless 
Tartar brigands that toie Khoiasan and Persia in the decline of the 
dynasties of Hulaku and Chagatai. It is possible that the Kuits 
might have established a lasting Tajik kingdom at Herat, but in 
the time of the last of the dynasty, Ghiyassuddm Fir-’ All, Tortai- 
dom, reorganized and le-embodied m the person of Timur, came 
against Heiat, and carried away the lung and the treasures of his 
dynasty (1380) A revolt and massacre of his garrison provoked 
Timur’s vengeance ; he put the captive king to death, came against 
the city a second time, and showed it no mercy (1383). Ghur has 
since been as obscure m history as it is m its topography 
The proper capital of the kingdom of Glmr when its princes 
were rising to dominion m the 12th century was Fmiz-Koh, where 
a city and fortress were founded hy Saifuddin Suii. The true 
position of Firuz-Koli docs not seem to have been determined, 
out it was piobably on or near the upper waters of the ITan-nid or 
river of Herat , and it is possible that it may be represented by 
Shahrak, a place m that valley (about 65° 30' E long ), once a 
populous and flourishing town, which was described to Forrier, 
who passed not far from it, as having been anciently the capital of 
Ghur. The name of Fit il>Ko7tis lias beon appropriated to ono of 
the most numerous of the nomad tribes occupying the upper part of 
the Hari-riid and part of the Murghab, but it is doubtful if this 
has to do with the Ghur capital, as the name is otherwise explained. 
Other places chum to have been the old capital. Thus Ktuuikh, a 
place visited by Khanikoff m 1858, in a rapid excursion from Herat, 
and lying on the north side of the valley, is one. But this seems 
too near Herat (only 30 miles distant). Forrier, again, describes 
as the ancient capital a place, which he reached m lus journey, 
called Zand, about 150 miles bv road from Herat towards the S.lS 
The population did not exceed 1200, belonging to tlio Surf and 
Taimum tubes. The peak of Clvalap Dalan, “ono of the highest 
in the world,” rose before Zarni in imposing majesty. The 
mountain, at half its height, has a compass of somo 40 miles ; the 
sides are covered with forests and pastures, villages anil tents, and 
also exhibit naturally impregnable positions where successive chiefs 
have built strongholds. Forrier, in accompanying the Afghan 
governor, who lived at Zarm, saw three ancient towns on the skirts 
of this mountain, all large and fortified, viz,, Kala' Kaissar, Kola* 
Sangi, and Fakhrabdd. Those are described as only a tcwfarsaMs, 
or hours’ march, north-cast of Teivereh, which last is m some of 
our maps. Doubts have indeed beon cast on tho nuthonlioily of 
this part of Forrier’s book, chiefly on account of tho extreme 
brevity of the time which ho allows. But tho piofessed journal 
was probably, under tho circumstances, only an expansion from 
memory; of the merest jottings ; and several things aro in favour of 
authenticity. Ilis notices of tho country, slight as they are, oorro- 
spond notably in the impression convoyed with tlioso of tho 
Iabalcdti-%~Ndsiri{ see below ). JCaimir, which lie mentions, is a place 
that has already been referred to as tho stronghold of Kukuuddfii 
Kurt. Zarni, as roughly located by him, corresponds fairly with 
wlmt was told Oonolly on his journey between Herat and Kandahar, 
ol the position and character of “ the old city or Ghovo . now 
a ruinous, ill-inhabited town, the capital of a petty province, 
governed by one of Shah Kamran’s sons, who has his residence 
thero {Journey, vol. ii. p. 61). Zarni is mentioned by Major 
Leech in connexion with Taiwara (Teivereh of FeTrier) and other 
places in the south of the Glmr country, but not so as to determine 
its position. In some other points, moreover, as to names of chiefs, 
&c., Femer's statements agree with Leech’s. 


Sen tho “ Talmlcrtt-i-N'rtsii’i," in Uio Bibl Indica, transl. by Ravoitv 
Anatiguc m. y, tom xvii.j “Urn Haulcal,” in J As. Hoc Bengal 
JAmer s Oammn Journeys-. Hammer's Mlmns, &c. v ( 


GIAMBELLI, or Gianibebli, Federico, a military 
ongineer, was born at Mantua about the middle of the 16th 
century. Having lrncl some experience as a military engi- 
neer in Italy, lie wont to Spain to offer his services to Philip 
IJ. His proposals were, however, somewhat lukewarmly 


received, and as he could obtain from the king no immedi- 
ate employment, he took up his residence at Antwerp, where 
he soon gamed considerable reputation for lus knowledge m 
various departments of science. He is said to have vowed 
to be revenged for his rebuff at tlie Spanish court , and 
when Antwerp was besieged by the duke of Parma m 1584, 
he put himself m communication with Queen Elizabeth, 
who having satisfied herself of his abilities, engaged him to 
aid by his counsels m its defence. His plans for provision- 
ing the town weie rejected by the senate, but they agreed 
to a modification of his scheme for destroying tho famous 
bridge which closed tho entrance to the town fiom the side 
of the sea, by the conversion of two ships of 60 and 70 
tons into infernal machines. Ono of these exploded, and, 
besides destroying more than 1000 soldiers, effected a 
breach in the structure of more than 200 feet in width, by 
which, but for the hesitation of Admiral Jacobzoon, tho 
town might at once have been lelievod. Aftor the sur- 
render of Antwerp Giambelh went to England, where he 
was engaged for some time in fortifying tho river Thames ; 
and when the Spanish Armada was attacked by fire-ships 
in the Calais roads, tho panic which ensued was duo to tho 
conviction among tho Spaniards that the fire-ships were 
infernal machines constructed by Giambolli. Ho is said to 
have died in London, but the year of his death is unknown. 
Seo Motley’s History of the United Netherlands , vols. l. 
and u., and the autlioiities therein referred to, 

GIANNONE, Pietro (1676-1748), tho most distin- 
guished historian of whom Maples can boast, and amongst 
all Italian historians second alone to Fra Paulo Sarpi for 
the strong and clear light thrown m his works on tho growth 
of tho papal power, was bom at Isold Leila, m the province 
of Capitanata, on the 7tli of May 1676. Arriving in Maples 
at the ago of eighteen, ho devoted himself to tho study of 
law, but his legal pursuits woio much surpassed in import- 
ance by his literary labours. He devoted twenty years to 
tho composition of liis great work, The Civil History of 
Naples, which was ultimately published in 1723. Hero, in 
his account of the rise and progress of tho Neapolitan laws 
and government, lio warmly espoused tho side of tho civil 
power in its conihcts with the Homisli hierarchy. The 
position thus taken up by him, and tho manner in which 
that position was assumed, gave rise to a life-long conflict 
botweon Gianuono and the church ; and wo must know 
much more accurately than wo at present do all the facts 
concerning his alleged rotractation in prison at Turin, before 
wo can withhold from him tho palm — as ho certainly 
endured tho sufferings — of a confessor and martyr in the 
cause of what ho deomud historical truth. Hooted by tlio 
mob of Naples, and excommunicated by tlio archbishop’s 
court, ho was forced to leave Naples and repair to Vienna, 
Meanwhile tho Imposition had attested after its own fashion 
tlio valuo of his history by putting it on tho Index. At 
Vienna tho favour of the emperor Charles VI. and of many 
loading personages at tho Austrian court obtained for him 
a pension and other facilities for tho prosecution of his 
historical studies, Of those tho most important result was 
II Trireyno , ossict del reyno del eielo , della terra, e del papa. 
On tho transfer of tho Neapolitan crown to Charles of 
Bourbon, Gianuono lo.st liis Austrian pension, and was com- 
pelled to remove to Venice. Thero ho was at first most 
favourably received. Tho post of consulting lawyer to the 
republic, in which ho might have continued the special work 
of Fra Paulo Sarpi, was offered to him, as well as that of 
profossor of public law in Padua; but he declined both 
offers, Unhappily there arose a suspicion that his views 
on maritime law were not favourable to tho pretensions of 
Venice, and, notwithstanding all liis efforts to dissipate that 
suspicion, it was resolved to expel him from the stato. On 
the 23d of September 1735 ho was seized and conveyed to 
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Ferrara, After -wandering, under tlie assumed name of 
Antonio Rinaldo, for three months through Modena, Milan, 
and Turin, he at last reached Geneva, where he enjoyed 
the friendship of the most distinguished citizens, and was 
on excellent terms with the great publishing firms. Rut 
in an evil hour he was induced to visit a Catholic village 
within the Sardinian territory, where he was kidnapped by 
the agents of the Sardinian Government, conveyed to the 
castle of Miolan, and thence successively transferred to 
Ceva and Turin. In the fortress of Turin he remained im- 
mured diuing the last twelve years of Ms life, though part 
of Ins tune was spent in composing a defence of the 
Sardinian interests as opposed to those of the papal court, 
and though he was led to sign a retractation of the state- 
ments m lus history most obnoxious to the Vatican. He 
died March 7, 1748, in Ms seventy-second year. 

Gianiione’s style as an Italian writer Las been pronounced to be 
below a severe classical model. But bis very ease and freedom, if 
not classical, have helped to make his volumes more popular than 
many works of greatei classical renown In England, the just 
appreciation of Ins labours by Gibbon, and the arnplo use made of 
them m the later volumes ol The Decline and Fall, early secured 
lus rightful place for lam m the estimation of English scliolais. 

A good and complete edition of Giannone’s works is still a 
desideratum The more important facts of lus life have been 
recorded by tlio Abbo Fernando Parizini in. Italian, and in Latin 
by Fabiom; whilst a more complete estimate of Ins literary and 
political importance may bo formed by the perusal of tho collected 
edition of the works written by him m his Train prison, published 
m Tuvin m 185£> — under the care of tho distinguished statesman 
Pasqnale Stanislao Mancini, late minister of grace and justice, 
um ra sally recognized as one of the first authorities m Italy on 
questions relating to the history of his native Naples, and especially 
to the conflicts between the civil power and the church. 

GIANT is tho Old English geant, derived through French 
and Latin from Greek gigcts (gigant). The idea conveyed 
by the word in classic mythology is that of beings more or 
loss manlike, but monstrous in size and strength. Figures 
like tho Titans and the Giants whoso birth from Heaven 
and Earth is suug by Hosiod in the Theogony , such as can 
heap up mountains to scale the sky, and war beside or against 
tho gods, must bo treated, with other like monstrous figures 
of tho wonder-talos of tho world, as belonging altogether to 
tho realms of mythology. But there also appoar in tho 
legends of giants some with historic significance. Tho 
ancient and commonly-ropoatod explanation of the Greek 
word ytyas, as connected with or derived from y 1770079 , or 
“ earth-born,” seoms by no moans sound as a matter of 
etymology, but at any rate the idea conveyed by it was 
familiar to the ancient Greeks, that the giants were earth- 
born or indigenous raoes (see W elcker, Cfriechische Gdtter- 
lehre , vol. i, p. 787). The Biblo (tho English reader must 
be cautioned that the word giant has boon there used am- 
biguously, from the Soptuagint downwards) touches the 
presont matter in so far as it records the traditions of the 
Israelites of fighting in Palestine with tall races of the land 
such as the Anakim (Numb. xiii. 33 ; Deut. ii. 10, iii. 11; 

1 Sam. xvii. 4). When reading in Homer of “ tho Cyclopes 
and the wild tribes of the Giants,” or of the adventures of 
Odyssous in the cave of Polyphemus (Homer, Odyss., vii. 
206 ; ix.), wo seem to come into view of dim traditions, 
oxaggeratod through the mist of ages, of pre-Hellenic bar- 
barians, godless, cannibal, skm-clothed, hurling huge stones 
in thoir rude warfare. Giant-legends of this class are 
common in Europe and Asia, where the big and stupid 
giants have often every token of uncouth native barbarians, 
exaggerated into monsters in the legends of the later tribes 
who dispossessed and slew them. 

Besides the conception of giants as special races distinct 
from mankind, it was a common opinion of the ancients 
that the human raco had itself degenerated, the men of 
primeval ages having been of so far groater stature and 
strength as to be in fact gigantic. This, for example, is 
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received by Pliny (Hist. Nat, vii. c. 16), and it becomes 
a common doctrine of theologians such as Augustine ( De 
Cwitate Dei, xv. 9), lasting on into times so modern that 
it may be found in Cruden’s Concordance. Yet so far as 
can be judged from actual remains, it does not appear that 
giants, in the sense of tribes of altogether superhuman 
stature, ever existed, or that the men of ancient time were 
on the whole taller than those now living. It is now usual 
to apply the word giant to beings not superhuman in their 
height, but merely the tallest men and women of our 
nations. In every race of mankind the great mass of in- 
dividuals do not depart far from a certain mean or average 
height, while the very tall or very short men become less 
and less numerous as they depart from tho mean standard, 
till the utmost divergence is reached in a very few giants 
on the one hand, and a very few dwarfs on the other. At 
both ends of the scale, the body is markedly out of the 
ordinary proportions ; thus a giant's head is smaller and a 
dwarf's head larger than it would he if an average man had 
been magnified or diminished. The principle of the distri- 
bution of individuals of different sizes m a race or nation 
has been ably sot forth by Quetelet (Physique Sociale , vol. 
ii. ; Anthropometric, books iii. and iv.). Had tins principle 
been understood formerly, we might have been spared the 
pains of criticizing assertions as to giants 20 feet high, or 
oven more, appearing among mankind. Tho appearance of 
ail individual man 20 feet high involves tho existence of the 
race ho is an extreme member of, whoso mean stature would 
bo at least 12 to 14 feot, which is a height no human being 
has beon proved on sufficient evidence to have approached 
(Anthropom , p. 302). In fact, Quetelet considers the tallest 
man whose stature has been authentically recorded to have 
been Frederick the Great’s Scottish giant, who was not quite 
8 feet 3 inches. Modern statisticians, though admitting 
that this may not be the extreme limit of human stature, 
cannot accept the loose conclusion in Buffon (Hist. Nat, 
ed. Sonmni, vol. iv. p. 134), that there is no doubt of 
giants having been 10 , 12 , and perhaps 15 feet high, 
Confidence is not oven to be placed in ancient asserted 
measurements, as where Pliny gives to one Gabbaras, an 
Arabian, the stature of 9 feet 9 inches (about 9 feet 5 1 in. 
English), capping this with tho mention of Posio and Soc- 
undilla, who were half a foot highor. That two persons 
should bo described as both having this same extraordinary 
measure suggests to the modem critic the notion of a noto 
jotted down on the philosopher's tablets, and never tested 
af towards. 

Under theso circumstances, it is worth while to ask how 
it is that legend and history so abound in mentions of giants 
outside all probable dimensions of the human frame. One 
cause is that, when tho story-teller is asked tho actual 
stature of the huge men who figure in his tales, ho is not 
sparing of his inches and feet. What exaggeration can do 
in this way may be judged from tho fact that tho Pata- 
gonians, whose average height (5 feet 11 inches) is really 
about that of the Chirnside men in Berwickshire, are 
described in Pigafetta’s Voyage round the World as so 
monstrous that the Spaniards' heads hardly reached their 
waists. It is reasonable to suppose, with Professor 
Nilsson ( Primitive Inhabitants of Scandinavia , chap, vi.), 
that in the traditions of early Europe tribes of savages may 
have thus, if really tall, expanded into giants, or, if short, 
dwindled into dwarfs. Another cause which is clearly 
proved to have given rise to giant-myths of yet more mon- 
strous type, has been the discovery of great fossil bones, as 
of mammoth or mastodon, which have from early ages been 
supposed to be bonos of giants, and have given rise to a 
whole class of giant-myths (see Tylor, Parly History of 
Mankind, chap. xi. ; Primitive Culture, chap. x). Such 
anatomical inferences from the leg-bone or tooth of some 
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huge extinct animal are rather creditable to the ingenuity 
of natives of America, or of barbarians of the Old World ; 
but their late continuance m the midst of European culture 
shows how recently the principles of comparative anatomy 
obtained their present hold on the public mind A tooth 
weighing 4f $>, and a thigh-bone 17 feet long, having been 
found m New England m 1712 (they were probably 
mastodon), Dr Increase Mather thereupon communicated to 
the Royal Society of London his confirmation from them of 
the existence of men of prodigious stature m the ante- 
diluvian world (see the Philosophical Transactions, vol. xxiv„ 
p. 85 ; D. Wilson, Prehistoric Man, vol. i. p. 54). The 
giants in the streets of Basel and supporting the arms of 
Lucerne appear to have originated from certain fossil bones 
found in 1577, examined by the physician Felix Plater, and 
pronounced to have belonged to a giant some 16 or 19 feet 
high. These bones have since been referred to a very 
different geological genus, but within the present century 
Plater’s giant skeleton was accepted as a genuine relic of 
the giants who once inhabited the earth. See the disserta- 
tion of Le Oat, cited in the 5 th edition of the Encyclopaedia 
Britanmca (1817). (e. b. T.) 

GIANT’S CAUSEWAY, a promontory of columnar 
basalt, situated on the coast of Antrim in the north of 
Ireland. It is divided by whin-dykes into the Little 
Causeway, the Middle Causeway or “ Honeycomb,” as it is 
locally termed, and tho Larger or Giand Causeway. The 
pillars composing it are close-fittmg and for the most part 
somewhat irregular hexagons, made up of articulated por- 
tions varying from a few inches to some feet m depth, and 
concave or convex at the upper and lower surfaces. In 
diameter the pillars vary from 15 to 20 inches, and in 
height some are as much as 20 feet. The Great Causeway 
is chiefly from 20 to 30, and for a few yards in somo places 
nearly 40 feet in breadth, oxclusivo of outlying broken 
pieces of rock. It is highest at its narrowest part. At 
about half a dozen yards from tho cliff, widening and be- 
coming lower, it extends outwards into a parado or plat- 
form, which has a slight seaward inclination, but is easily 
walked on, and for nearly 100 yards is always above water. 
At the distance of about 150 yards from tho cliff it turns 
a little to the eastward for 20 or 30 yards, and then sinks 
into the sea. The neighbouring cliffs exhibit in many places 
columns similar to those of tho Giant’s Causeway, a con- 
siderable exposure of thorn being visible at a distance of 
about 100 roods in the bay to tho eastward. A group of 
those columns, from their arrangement, have beou fancifully 
named tho “ Giant’s Organ.” The most romarlcablo of tho 
cliffs is tho Ploaskiu, tho upper pillars of which liavo tho 
appearance of a colonnade, and aro GO feet in height; 
beneath these is a mass of coarse black amygdaloid, of tho 
same thickness, underlain by a second range of basaltic 
pillars, from 40 to 50 foot in height. Near the Giant’s 
Causeway are the ruins of tho castles of Dunseverick and 
Dunluce, situated high above tho sea on insulated crags, and 
tho swinging bridge of Carrick-a-Redo, spanning a chasm of 
80 foeb deep, and connecting a rock, which is used as a 
salmon-fishing station, with the mainland. Fairhead, a pro 
montory composed of columnar greenstone, tho highest poiut 
on the coast, has an altitude of 550 feet. 

See Hamilton, Letters from the Coast of Antrim ; Dubourdiow, 
Statistical Survey of Antrim', and articles Antrim and Geouowy. 

GIARRE, a town of Sicily, in the province of Catania, 
between Etna and the sea, with a station on tho railway 
from Mossiua to Catania, distant from the former 40 milos, 
and from tho latter nearly 19. It is a flourishing place of 
6956 inhabitants, according to the census of 1871, or of 
9990 if the suburbs of Macchia, St Giovanni, and St Alfio 
are included ; but it has little to show except a handsome 
modern church, and is mainly of interest os the point from 


which tourists start to visit the remains of the gigantic 
chestnut tree of the hundred horses ( cli cento cavalli). 

GIAYENO, a market-town of Italy, m the province of 
Turin, and circondano of Susa, about 16 miles W. of Turin, 
at the foot of the Cottian Alps, and on the left bank of the 
Sangone, a head water of the Po. It possesses a fine old 
castle, an almshouse, a gymnasium, a children’s asylum, 
several well-built cburcbes, and an ancient abbatial lesi- 
dence ; and its inhabitants manufacture paper and silk, and 
maintain a trade m wine and timber. Population of the 
town in 1871 5722, and of the commune 9638. 

GIB, Adam (1714-1788), the leader of the Antiburgher 
section of the Scottish Secession Church, was born April 
14, 1714, in the parish of Muckhart, Perthshire, and, on 
the completion of his literary and theological studies at 
Edinburgh and Perth, was licensed as a preacher m 1740 
In the following year he was ordained minister of the large 
Secession congregation of Bristo, Edinburgh, being tho 
first in the city inducted into such a charge ; and there 
Ins powerful intellect and liis intensity of character soon 
secured for him a position of consideiable prominence. 
In 1742 he caused some stir by the publication of an in- 
vective entitled A warning against countenancing the 
ministrations of Mr George Whitefiehl ; and in 1745 ho was 
almost the only minister of Edinburgh who continued to 
preach, and to preach against rebellion, wliilo the troops of 
Charles Edward wore in occupation of tho town. When in 
1747 “ the Associate Synod,” by a narrow majority, decided 
not to give full immediate effect to a judgment which had 
boon passed in tho previous year against the lawfulness of 
tho “Burgess Oath,” 1 Gib led tho protesting minority, who 
forthwith soparated from their brethren and formed tho 
Antiburgher Synod. It was chiefly under Ins influence 
that it was agreed by this ecclesiastical body at subsequent 
meetings to summon to tho bar their “ Burgher ” brethren, 
and finally to depose and excommunicato them for contu- 
macy. In 1765 ho made a vigorous and able reply to tho 
General Assombly of the Church of Scotland, which had 
stigmatized the Secession as “ threatening tho poaco of tho 
country and this apology was further developed in his 
Display of the Recession Testimony, published in 1774. 
From 1753 (when after protracted litigation ho was com- 
pelled to leave tho Bristo church) till within a short period 
of his death, which took place Juno 18, 1788, ho preached 
regularly in Nicolson Street church, which is said to liavo 
beou filled ovory Sunday with an aiulionco of 2000 persons. 
Besiclos othor publications, ho wrote a volume of Starred 
Contemplations (1786), to which was appended an “Essay 
on Liborty and Necessity” in reply to Lord Karnes. 

GIBBON. See An?, vol. ii. p. 100. 

GIBBON, Edward (1737-1794), one of tho most cele- 
brated historians of any ago or country, was also his own 
historian. He has left us one of tho most piquant auto- 
biographies over written. In tho following sketch the chief 
incidents of his life will be condensed from that authentic 
sourco. For more than facts, even for tho sotting of those, 
it is needless to say that it would be unwise to trust to any 
man’s autobiography— though Gibbon’s is as frank as most. 
There aro points on which vanity will say too much, and 
perhaps othors on which modesty will say too little. 

Gibbon was descended, ho tells us, from a Kentish family 
of considerable antiquity ; among his remoter ancestors he 
reckons tho Lord High Treasurer Fiennes, Lord Say and 
Selo, whom Shakespeare has immortalized in his Henry VI. 


1 This was an oath imposed upon all burgesses of Edinburgh, Glas- 
gow, Perth, and some other towns, by which they “professed and 
allowed tho truo religion presently professed within this realm, and 
authorized by the laws thereof." The question was whether those 
words implied an approbation of tho Established Church, with all its 
“ corruptions.” 
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His grandfather was a man of ability, an enterprising 
merchant of London, one of the commissioners of customs 
under the Tory ministry during the last four years of 
Queen Anne, and, m the judgment of Lord Bolmgbroke, 
as deeply versed m the “ commerce and finances of Eng- 
land ” as any man of liis time. He was not always wise, 
however, either for himself or his countiy ; for he became 
deeply involved in the South Sea Scheme, in the disastrous 
collapse of which (1720) he lost the ample wealth he 
had amassed. As a director of the company, moreover, 
he was suspected of fraudulent complicity, taken into 
custody, and heavily fined; but £10,000 was allowed 
him out of the wreck of his estate, and with this his skill 
and enterprise soon constructed a second fortune He died 
at Putney in 1736, leaving the bulk of his property to his 
two daughters — nearly disinheriting his only son, the father 
of the historian, for having married against his wishes. 
This son (by name Edward) was educated at Westminster 1 
and Cambridge, but never took a degree, travelled, be- 
came member of Parliament, first for Peterafield (173d), 
then for Southampton (1741), joined the party against Sir 
Itoberfc Walpole, and (as his son confesses, nob much to his 
father’s honour) was animated in so doing by “private 
revenge ” against the supposed “ oppressor ” of his family 
in the South Sea affair. If so, revenge, as usual, was 
blind ; for Walpole had sought rather to moderate than 
to inflame public feeling against tho projectors. 

The historian was born at Putney, Surrey, April 27 (Old 
Style), 1737. His mother, Judith Porten, was the daughter 
of a London merchant. He was the eldest of a family of 
six sons and a daughter, and the only one who survived 
childhood ; his own life in youth hung by so mere a thread 
as to bo again and again despaired of. His mother, be- 
tween domestic cares and constant infirmities (which, liow- 
evor, did not prevent an occasional plunge into fashionable 
dissipation in compliance with her husband’s wishes), did 
but little for him. Tho “ true mother of his mind as well 
as of lus health ” was a maiden aunt — Catherine Porten 
by name — with respect to whom he expresses himself in 
language of the most grateful remembrance. “Many 
anxious and solitary days/’ says Gibbon, “ did sho consume 
with patient trial of every mode of rolief and amusement. 
Many wakeful nights did sho sit by my bedside in tremb- 
ling expectation that each hour would bo my last ” As cir- 
cumstances allowed, sho appears to havo taught him read- 
ing, writing, and arithmetic — acquisitions made with solittlo 
of remembered pain that “ were not the error corrected by 
analogy,” he says, “ I should bo tempted to conceive them 
as innate. ” At sevon he was committed for eighteen months 
to the caro of a privato tutor, John Kirkby by name, and 
the author, among other things, of a “philosophical fiction,” 
entitled the Life of Automathes. Of Kirkby, from whom 
ho learned the rudiments of English and Latin grammar, 
he speaks gratefully, and doubtless truly, so far as he 
could trust the impressions of childhood. With reference to 
Automathes ho is much more reserved in his praise, deny- 
ing alike its originality, its depth, and its elegance ; but, 
he adds, “the book is nob dovoid of entertainment or in- 
struction.” 

In his ninth year (1746), during a “lucid interval of 
comparative health,” he was sent to a school at Kmgston- 
upon-Thames ; but his former infirmities soon returned, and 
his progress, by his own confession, was slow and unsatisfac- 
tory. “ My timid reserve was astonished by the crowd and 
tumult of the school; the want of strength and activity 

disqualified mo for the sports of the play-field 

By tho common methods of discipline, at the expense 

1 The celebrated William Law had boon for aorao time the private 
tutor of this Edward Gibbon, wlio is supposed to have been the original 
of the rather clever sketch of “ Flatus ” in the Serious Call. 
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of many tears and some blood, I purchased the knowledge 
of the Latin syntax,” but manifestly, in his own opinion, 
the Arabian Nights , Pope’s Homer, and Dryden’s Virgil, 
eagerly read, had at this period exercised a much more 
powerful influence on his intellectual development than Phse- 
drus and Cornelius Hep os, “painfully construed and darkly 
understood.” 

In December 1747 his mother died, and he was taken 
home. After a short time his father removed to the 
“ rustic solitude ” of Buriton (Hants), but young Gibbon 
lived chiefly at the house of his maternal grandfather, 
at Putney, where, under the care of his devoted aunt, he 
developed, he tells us, that passionate love of reading 
“ which he would not exchange for all the treasures of 
India,” and where his mind received its most decided 
stimulus. Of 1748 he says, “This year, the twelfth 
of my age, I shall note as the most propitious to the 
growth of my intellectual stature.” After detailing the 
circumstances which unlocked for him the door of his 
grandfather’s “ tolerable library,” be says, “ I turned over 
many English pages of poetry and romance, of history and 
travels Where a title attracted my eye, without fear or 
awe I snatched the volume from the shelf.” In 1749, 
in his twelfth year, he was sent to Westminster, still resid- 
ing, however, with his aunt, who, rendered destitute by hor 
father’s bankruptcy, but unwilling to live a life of depend- 
ence, had opened a boarding-house for Westminster school. 
Here in the course of two years (1749-50), interrupted by 
danger and debility, he “ painfully climbed into the third 
form;” bub it was left to his riper ago to “acquire the 
beauties of the Latin and the rudiments of the Greek 
tongue.” Tho continual attacks of sickness which had re- 
tarded his progress induced his aunt, by medical advico, to 
take him to Bath ; but the mineral waters had no effect 
Ho then resided for a time in the house of a physician at 
Winchester; the physician did as little as the mineral 
waters ; and, after a further trial of Bath, lie once more 
returned to Putnoy, and made a last futile attempt to study 
at Westminster. Finally, it was concluded that ho would 
never bo able to encounter tho discipline of a school ; and 
casual instructors, at various times and places, were pro- 
vided for him. Meanwhile his indiscriminate appetite for 
reading had begun to fix itself more and more decidedly upon 
history ; and the list of historical works devoured by him 
during this period of chronic ill-hoalth is simply astonishing. 
It included, besides Hearne’s Buctor Historicus and the 
successive volumes of the Universal History, which was 
then in course of publication, Littlebury’s Herodotus, 
Spelman’s Xenophon , Gordon’s Tacitus , an anonymous 
translation of Procopius ; “ many crude lumps of Speed, 
Bapin, Mezeray, Davila, Machiavol, Father Paul, Bower, 
Ac., were hastily gulped. I devoured thorn like so many 
novels ; and I swallowed with the same voracious appetito 
the descriptions of India and China, of Mexico and 
Peru.” His first introduction to the historic scenes 
the study of which afterwards formed the passion of 
his life took place in 1751, when, while along with his 
father visiting a friend in Wiltshire, ho discovered in tho 
library “a common book, the continuation of Echard’s 
Roman History .” “ To mo the reigns of tho successors of 
Constantine were absolutely new ; and I was immersed m 
the passage of tho Goths over the Danube, when the sum- 
mons of tho dinner bell reluctantly dragged me from my 
intellectual feast.” Soon afterwards his fancy kindled with 
tlm first glimpses into Oriental history, the wild “ barbaric” 
charm of which ho never ceased to feel. Ockley’s book on 
the Saracens “first opened his eyes” to the striking career 
of Mahomet and his hordes ; and with his characteristic 
ardour of literary research, after exhausting all that could 
be learned in , English of the Arabs and Persians, the 
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Tartars and Turks, lie forthwith, plunged into the French 
of D’Herbelot, and the Latin of Pocoek’s version of 
Abulfaragius, sometimes understanding them, but oftener 
only guessing their meaning. He soon learned to call 
to his aid the subsidiary sciences of geography and 
chronology, and before he was quite capable of reading 
them had already attempted to weigh in his childish 
balance the competing systems of Scaliger and Petavius, 
of Marsham and Newton. At this early period he seems 
already to have adopted in some degree the plan of study 
he followed m after life, and recommended m his Esscd sur 
V Etude — that is, of letting his subject rather than his author 
determine his course, of suspending the perusal of a book 
to reflect, and to compare the statements with those of other 
authors, — so that he often read portions of many volumes 
while mastering one. 

Towards his sixteenth year he tells ns “ nature dis- 
played in his favour her mysterious energies,” and all 
his infirmities suddenly vanished. Thenceforward, while 
never possessing or abusing the insolence of health, he 
could say “ few persons have been more exempt from real 
or imaginary ills.” His unexpected recovery revived his 
father’s hopes for his education, hitherto so much neglected 
if judged by ordinary standards ; and accordingly in Janu- 
ary 1752 he was placed at Esher, Surrey, under the care of 
Dr Eraucis, the well known translator of Horace. But 
Gibbon’s friends in a few weeks discovered that the new 
tutor preferred the pleasures of London to the instruction 
of his pupils, and in this perplexity decided to sond him 
prematurely to Oxford, where he was matriculated as a 
gentleman commoner of Magdalen College, 3d April, 1752. 
According to his owu testimony, he arrived at the university 
f< with a stock of information which might have puzzled a 
doctor, and a degree of ignorance of which a school-boy 
might bo ashamed.” And indoed his huge wallot of scraps 
stood him m little stead at the trim banquets to which ho 
was invited at Oxford, vvhilo the wandering habits by 
which he had filled it absolutely unfitted him to be a guest. 
Ho was not well grounded in any of the elementary branches, 
which are essential to university studios, and to all success 
in their prosecution. It was natural therefore that ho 
should dislike the university, and as natural that the uni- 
versity should dislike him. Many of his complaints of the 
system were certainly just ; but it maybe doubted whether 
any university system would have boon profitable to him, 
considering his antecedents, Ho complains especially of his 
tutors, and m one case with abundant reason ; but, by liis 
own confession, they might have recriminated with justice, 
for he indulged in gay socioty, and kopt late hours. TIis 
observations, however, on the defects of the English univer- 
sity system, somo of which have only very recently been 
removed, are acute and well worth pondering, however little 
relevant to his own case. He remained at Magdalon about 
fourteen months. “ To the university of Oxford,” ho says, 

“ I acknowledge no obligation ; and she will as cheerfully 
renounce me for a son as I am willing to disclaim her for 
a mother. I spent fourteen months at Magdalon College ; 
they proved the fourteen months the most idle and unpro- 
fitable of my whole life.” 

But thus “idle ” though he may have been as a “stu- 
dent,” he already meditated authorship. In the first long 
vacation — during which he, doubtless with some sarcasm, 
says that “his taste for books began to revive” — he con- 
templated a treatise on the age of Sesostris, in which 
(and it was characteristic) his chief object was to investi- 
gate not so much the events as the probable epoch of the 
reign of that semi-mythical monarch, whom he was inclined 
to regard as having been contemporary with Solomon. 
“Unprovided with original learning, unformed in the 
habits of thinking, unskilled in the arts of composition, I 
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resolved to write a book , ” but the discovery of his own 
weakness, he adds, was the first symptom of taste. On his 
first return to Oxford the work was “ wisely relinquished,” 
and never afterwards resumed. The most memorable inci- 
dent, however, in Gibbon’s stay at Oxford was his tem- 
porary conversion to the doctrines of the church of Koine, 
The hold criticism of Middleton’s recently (1749) published 
Free Enquiry into the Miracxdous Poioers which are supposed 
to have subsisted in the Christian Church . appears to have 
given the first shock to his Protestantism, not indeed by 
destroying his pievious belief that the gift of muaculous 
powers had continued to subsist in the church during the 
first four or five centuries of Christianity, but by con- 
vincing him that within the same penod most of the 
leading doctrines of popery had been already introduced 
both m theory and m practice At this stage he was 
introduced by a Mend (Mr Molcsworth) to Bossuet’s 
Variations of Protestantism , and Exposition of Catholic 
Doctrine (see Gibbon, Decline and Fall, c. xv., note 79). 
“These works,” says he, “achieved my conversion, and I 
surely fell by a noble hand.” In bringing abouL tins “ fall,” 
however, Parsons the Jesuit appoars to havo had a con- 
siderable share ; at least Lord Sheffield lias recorded that 
on the only occasion on which Gibbon talked with him on 
the subject he imputed the change in his religious views 
principally to that vigorous writer, who, in his opinion, had 
urged all the best arguments m favour of Human Catholi- 
cism. But be this as it may, ho had no soonor adopted his 
new creed than ho resolved to profess it , “a momentary 
glow of enthusiasm” had raised him above all temporal con- 
siderations, and accordingly, on Juno 8, 1753, ho records 
that having “ privately abjured the heresies ” of his child- 
hood beforo a Catholic priest of tbo name of Baker, a 
Jesuit, in London, lie announcod the same to his father in 
an elaborate controversial epistle which his spiritual adviser 
much approved, and which ho himself afterwards described 
to Lord Sheffield as having boon “ written with all the 
pomp, the dignity, and self-satisfaction of a martyr.” 

The elder Gibbon heard with indignant surprise of this 
act of juvenilo apostacy, and, indiscreetly giving vent to 
his wrath, precipitated the expulsion of his son from 
Oxford, a punishment which the culprit, in after years at 
least, found no cause to deplore. In his Memoirs ho speaks 
of tho results of liis “ childish rovolfc against the religion of 
his country” with undisguised self-gratulation. Tfc had de- 
livered him for ever from the “ port and prejudice ” of the 
university, and led him into tho bright paths of philosophic 
freedom. That his eon version was .sincere at tho time, 
that it markod a roal if but a transitory phase of genuine 
religious conviction, wo have no reason to doubt, notwith- 
standing tho scepticism ho has himself expressed. “ To 
my present foolings it seems incredible that I should ever 
believe that I boliovod in trausubstnntiation,” ho indeed de- 
clares ; but his incredulous astonishment is not unmixod 
with undonhting pride. “ I could not blush that my tender 
mind was entangled in tho sophistry which had reduced the 
acute and manly understandings of a Ohillingworth or a 
Bayle.” Nor is the sincerity of the Catholicism ho professed 
in those boyish days in any way discredited by the fact of 
his subsequent lack of religion. Indcod, as one of the 
acutost and most sympathetic of his critics 1ms remarked, 
the deep and settled grudge he has betrayed towards every 
form of Christian boliof, in all the writings of his maturity, 
may be taken as evidence that he had at one time experi- 
enced in his own porson at least some of the painful 
workings of a positive faith. 

But little time was lost by tho elder Gibbon in the forma- 
tion of a new plan of education for his son, and in devising 
some method which if possible might effect the cure of his 
“spiritual malady,” The result of deliberation, aided by the 
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advice and experience of Lord Eliot, was that it was almost 
immediately decided to fix Gibbon for some years abroad 
under the roof of M. Pavilliard, a Calvinist minister at 
Lausanne. In as far as regards the instructor and guide 
thus selected, a more fortunate choice could scarcely have 
been made From the testimony of Ins pupil, and the still 
more conclusive evidence of his own correspondence with 
the father, Pavilliard seems to have "been a man oE singular 
good sense, temper, and tact. At the outset, indeed, there was 
one considerable obstacle to the free intercourse of tutor and 
pupil : M. Pavilliard appears to have known little of Eng- 
lish, and young Gibbon knew practically nothing of French. 
But this difficulty was soon removed by the pupil’s dili- 
gence ; the very exigencies of his situation were of service 
to him in calling forth all his powers, and he studied the 
language with such success that at the close of his five 
years’ exile he declares that he “ spontaneously thought” in 
French rather than m English, and that it had become more 
familiar to “ ear, tongue, and pen.” It is well known that 
m after years he had doubts whethei he should not compose 
Ins groat work in French; and it is certain that his 
familiarity with that language, ill spite of considerable 
efforts to counteract its effects, tinged his style to the last. 

Under the judicious regulations of liis now tutor a 
methodical course of reading was marked out, and most 
ardently prosecuted ; the pupil’s progress was proportion- 
ably rapid. With the systematic study of the Latin, 
and to a slight extent also of the Greek classics, he con- 
joined that of logic ill the prolix system of Crousaz ; and 
ho further invigorated his reasoning powers, as well as 
enlarged his knowledge of metaphysics and jurisprudence, 
by tho peiusal of Locke, Grofcius, and Montesquieu. Ho 
also road largely, though somewhat indiscriminately, in 
French literature, and appears to havo been particularly 
struck with Pascal’s Provincial Letters , which ho tells us he 
roper used almost every year of his subsequent life with new 
pleasure), and which ho particularly mentions as having been, 
along with Blotoric’s Life of Julian and Giannono’s History 
of Naples, a book which probably contributed in a special 
sense to form tho historian of the Homan empire. Tho 
comprehensive schomo of study included mathematics also, 
in which ho advanced as far as tho conic sections in the 
fcroatiso of L’llopital. He assures us that Ms tutor did not 
complain of any inaptitude on the pupil’s part, and that 
the pupil was as happily unconscious of any on his own ; 
but hero ho broke off. He adds, what is not quite clear 
from one who so frankly acknowledges his limited acquaint- 
ance with tho science, that ho had reason to congratulate 
lnmsolf that ho know no more. “As soon,” he says, “as 
I understood the principles, I relinquished for over the 
pursuit of tho mathematics; nor can I lament that I 
desisted before my miacl was hardened by the habit of rigid 
demonstration, so destructive of the finer feelings of moral 
ovidonoe, which must, however, determine the actions and 
opinions of our lives.” 

Under tho new influences which were brought to bear on 
him, ho in loss than two years resumed his Protestantism. 
“Ho is willing,” he says, to allow M. Pavilliard a “hand- 
sonio share in liis reconversion,” though ho maintains, and 
no doubt rightly, that it was principally due “ to his own 
solitary reflections.” He particularly congratulated himself 
on having discovered the “philosophical argument” against 
transubstantiation, “that the text of Scripture which seems 
to inculcate the roal presence is attested only by a single 
senso — our sight, while the real presence itsolf is disproved 
by threo of our senses — tho sight, the touch, and the taste.” 
Before a similar mode of reasoning, all the other distinctive 
articles of the Bomish creed “ disappeared like a dream ” ; 
and “after a full conviction,” on Christmas day, 1754, he 
received the sacrament in the church of Lausanne. 
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Although, however, he adds that at this point he suspended 
his religious inquiries, “ acquiescing with implicit belief m 
the tenets and mysteries which are adopted by the general 
consent of Catholics and Protestants,” his readers will pro- 
bably do him no great injustice if they assume that even 
then it was rather to the negations than to the affirmations 
of Protestantism that he most heartily assented. 

With all his devotion to study at Lausanne 1 {lie read ten or 
twelve hours a day), he still found some time for the acqui- 
sition of some of the lighter accomplishments, such as ridiugv 
dancing, drawing, and also for mingling in such society as 
the place had to offer. In September 1755 he writes to 
his aunt, “ I find a great many agreeable people here, see 
them sometimes, and can say upon the whole, without 
vanity, that, though I am the Englishman here who spends 
the least money, I am he who is most generally liked.” 
Thus his “ studious and sedentary life ” passed pleasantly 
enough, interrupted only at rare intervals by boyish ex- 
cursions of a clay or a week in the neighbourhood, and 
by at least one momorable tour of Switzerland, by Basel, 
Zurich, Lucerne, and Bern, made along with Pavilliard 
in the autumn of 1755. The last eighteen months of 
this residence abroad saw the infusion of two new 
elements — one of them at least of considerable import- 
ance — into his life. In 1757 Voltaire came to reside 
at Lausanne; and although he took but little notice of 
tho young Englishman of twenty, who eagerly sought 
and easily obtained an introduction, the establishment 
of tho theatre at Monrepos, where the brilliant versifier 
himself declaimed before select audiences his own pro- 
ductions on the stage, had no small influence in forti- 
fying Gibbon’s taste for the French theatre, and in at 
the same time abating that “idolatry for the gigantic 
genius of Shakespeare which is inculcated from our in- 
fancy as the first duty of an Englishman.” In the same 
year — apparently about June — he saw for tho first time, 
and forthwith loved, the beautiful, intelligent, and accom- 
plished Mademoiselle Susan Curchod, daughter of tho 
pastour of Grassier. That the passion which she inspired m 
him was tender, pure, and fitted to raise to a higher level 
a nature which in some respects was much in need of such 
elevation will be doubted by none but the hopelessly 
cynical ; and probably there are few readers who can peruse 
the paragraph in which Gibbon “ approaches the delicate 
subject of bis early love” without discerning in it a pathos 
much deeper than that of which the wiiter was himself 
aware. During the remainder of his residence at Lausanno 
ho had good reason to “ indulge his dream of felicity ” ; 
hut on his return to England, “ I soon discovered that my 
father would not hear of this strange alliance, and that 
without his consent I was myself destitute and helpless. 


1 Tlio Journal for 1755 records that (luring that year, besides 
writing and translating a groat deal in Latin and French, ho had 
read, amongst other works, Cicero’s Eputtolee ad Familiars, liis 
Brutus, all Ins Omtions, his dialogues Be Amicitia and Bo SewcUtte, 
Terence (twice), and Pliny’s Epistles. In January 1756 ho says : — 
“ I determined to read over tho Latin, authors in order, and road this 
year Virgil, Sallust, Livy, Velleius PateroulUH, Valerius Maximus, 
Tacitus, Suetonius, Quintus Curtins, Justin, Floras, Plautus, Terence, 
and Lucretius. I also read and meditated Locke Upon the Understand- 
ing.” Again in J anuary 17 57 he writes: — * c I began to study algebra 
under M. do Traytovrens, went through tho elements of algebra and 
geometry, and tho three first, books of the Marquis cle l’HOpilal’s Conis 
Sections. I also read Tibullus, Catullus, Propertius, Horace (with 
Haoier’s and Torrentnis’s notes), Virgil, Ovid’s Epistles, with Mezi- 
riac’s commentary, the rins Amandi, and. the Elegies; likewise tho 
Augustus and Tiberius of Suetonius, and a Latin translation of Dion 
Cassius from the death of Julius Cmsar to the death of Augustus. I 
also continued my correspondence, begun last year, with M. All sun and 
of Bex, and the Professor Breitinger of Zurich, and opened a new one 
with the Professor Gesner of Gottingen, iO. — Last year and this I 
read St John’s Gospel, with part of Xenophon’s Oyropmdia, the Iliad , 
and Herodotus; but, upon the whole, I rather neglected my Greek.” 



576 G I B 

After a painful struggle I yielded to my fate ; I siglied as 
a lover, I obeyed as a son , my wound was insensibly healed 
by time, absence, and the habits of a new life.” 1 

In 1758 he returned with mingled joy and legret to Eng- 
land, and was kindly received at home, But he found a 
stepmother there , and this apparition on his father’s hearth 
at first rather appalled him. The cordial and gentle 
manners of Mrs Gibbon, however, and her unremitting caie 
for his happiness, won him from his first prejudices, and 
gave her a permanent place m his esteem and affection 
He seems to have been much indulged, and to have led a 
very pleasant life of it, he pleased himself m moderate 
excursions, frequented the theatre, mingled, though not 
very often, in society; was sometimes a little extravagant, 
and sometimes a little dissipated, but never lost the benefits 
of his Lausanne exile ; and easily settled into a sober, dis- 
creet, calculating Epicurean philosopher, who sought the 
summum lojiuni of man in temperate, regulated, and elevated 
pleasure. The first two years after his return to England 
lie spent principally at his father’s country seat at Buriton, 
in Hampshire, only nine months being given to the metro- 
polis. He has left an amusing account of liis employments 
in the country, wlieie his love of study was at once inflamed 
by a large anci unwonted command of books and checked 
by the necessary mteiruptions of his otherwise happy 
domestic life. After breakfast “he was expected,” he 
says, to spend au hour with Mrs Gibbon ; after tea Ins 
father claimed his conversation ; in the nndst of au in- 
teresting work he was often called down to entertain idle 
visitors, and, worst of all, he was periodically compelled 
to return the well-meant compliments. He mentions that 
he dreaded the “ recurrence of the full moon,” which was 
the period goiierally selected for the more convenient 
accomplishment of such formidable excursions. 

His father’s library, though largo in comparison with that 
ho commanded at Lausanne, contamod, ho says, “much 
trash;" but a gradual process of reconstruction transformed 
it at length into that “ numerous and select" library which 
was “the foundation of his works, and tho best comfort of 
liis life both at home and abroad " Ho sooner bail ho re- 
turned homo than ho began tho work of accumulation, and 
records that, on the rccoipt of his first quarter’s allowance, 
a large sharo was appropriated to his literary wants. “ IIo 
could never forgot," he declares, “ tho joy with which ho 
exchanged a batik note of twenty pounds for tho twenty 
volumes of the Memoirs of the Academy of Inscriptions," 
an Academy which has been well characterized (by Sauilo- 
Beuve) as Gibbon’s intellectual fatherland It may not bo 
uninteresting here to note tho principles which guided him 
both now and afterwards in his literary purchases. “ I am 
not conscious," says he, “of having ever bought a book 
from a motivo of ostentation; overy volume, before it was 
deposited on tho shelf, was either road or sufficiently ex- 
amined”; he also mentions that he soon adopted tho 
tolorabing maxim of tho elder Pliny, that no book is over so 
bad as to be absolutely good for nothing. 

In London he seems to have seen but little select society, 
—partly from his father’s taste, “which had always preferred 
the highest and the lowest company," and partly from liis 
own reserve and timidity, increased by his foreign educa- 
tion, which had mado English habits unfamiliar, and tho 
very language in some degree strange. And thus he was 
led to draw that interesting picture of the literary recluse 
among the crowds of London: “While coaches were 
rattling through Bond Street, I have passed many a solitary 
evemng_mjny lodging with my books. My studies wero 

1 Tho affair, however, was not finally broken off till 1763. Mdllo. 

Curchod soon afterwards became the wife of Neclcer, the famous finan- 
cier ; and Gibbon and tho Nockers frequently afterwards met on terms 
of mutual friendship and esteem. 
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sometimes interrupted with a sigh, which I breathed 
towards Lausanne , and on the approach of spring I with- 
drew without reluctance from the noisy and extensive scene 
of crowds without company, and dissipation without plea- 
sure." He renewed former acquaintance, however, with 
the “poet" Mallet, and through him gained access to 
Lady Hervey’s circle, where a congenial admiration, not to 
say affectation, of French manners and literature made him 
a welcome guest. It ought to be added that in each of tho 
twenty-five years of his subsequent acquaintance with 
London “the prospect gradually brightened,” and lus social 
as well as his intellectual qualities secured him a wide circle 
of friends. In one respect Mallet gave him good counsel 
m those early days. He advised linn to addict himself to 
an assiduous study of the more idiomatic English writers, 
such as Swift and Addison, — with a view to unlearn his 
foreign idiom, and recover his half-forgotten vernacular, — 
a task, however, which ho never pcitectly accomplished 
Much as he admired these writers, Hume and Hobortson 
were still greater favourites, as well from their subject as 
for their style Of his admiration of Hume’s style, of its 
nameless grace of simple elegance, he has left us a strong 
expression, when he tells us that it often compelled him to 
close the historian’s volumes with a mixed sensation of 
delight and despair. 

In 1761 Gibbon, at the age of twenty-four, after many 
delays, and with many flutterings of hope and fear, gave 
to the world, m French, his maiden publication, an Jisscd 
stir VMude de la Litterature , which ho had composed tv o 
years befoio. It was published partly in compliance with 
his father’s wishes, who thought that the proof of some 
literary talent might introduce him favourably to public 
notice, and secure the recommendation of his friends for 
sorno appointment in connexion with tho mission of the 
English plenipotentiaries to the congress at Augsburg which 
was at that time m contemplation, But in yielding to 
paternal authority, Gibbon frankly owns that lie “ com- 
plied, like a pious sou, with tho wish of liis own heart." 

Tho subject of this youthful effort was suggested, its 
author says, by a refinement of vanity — “the desire of 
justifying and praising tho object of a favourite pursuit,” 
namely, the study of ancient literature. J’artly owing to 
its being written in French, partly to its character, tho 
Jissui excited more attention abroad than at homo. Gibbon 
has criticized it with the utmost frankness, nut to say 
severity ; but, after every abatement, it is unquestionably 
a surprising effort for a nnnil so young, and contains many 
thoughts which would not have disgraced a thinker or a 
scholar of much maturor age. liis account of its first re- 
ception and subsequent fortunes in England deserves to bo 
cited ns a curious piece of literary history. “ In England," 
ho says, “it was received with cold indifference, little road, 
and speedily forgotten. A small impression was slowly dis- 
persed j the bookseller murmured, and tho author (had his 
fooliugs boon more exquisite) might have wept over the 
blunders and baldness of tho English translation. Tho 
publication of my history fifteen years afterwards rovived tho 
memory of my first performance, and the essay was eagerly 
sought in tho shops. But I refused tho permission which 
Beckot solicited of reprinting it ; the public curiosity was 
imperfectly satisfied by a pirated copy of the booksellers of 
Dublin ; aud when a copy of tho original edition has been 
discovered in a sale, tho primitive value of lialf-a-crown has 
risen to the fanciful price of a guinea or thirty shillings.” 2 

Sometime before the publication of tho essay, Gibbon 


8 Tho JSssai, m a good English translation, now appears m the 
Miscellaneous Works, Villernain finds in it “ pou do vuos, nulle 
originalite surtoufc, mots uno grande passion Hltemire, l’araour des 
roohorclies savantes et du beau 1 engage, ” Sainto-Bouve’s criticism is 
almost identical with Gibbon's own ; but though he finds that “La 
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had entered a new and, one might suppose, a very uncon- 
genial scene of life In an hour of patriotic ardour he 
became (June 12, 1759) a captain m the Hampshire 
nulitia, and for more than two years (May 10, 1760, to 
December 23, 1762) led a wandering life of “military ser- 
vitude.” Hampshire, Kent, "Wiltshire, and Dorsetshire 
formed the successive theatres of what he calls his “ blood- 
less and inglorious campaigns ” He complains of the 
busy idleness in which his time was spent, but, con- 
sidering the circumstances, so adverse to study, one is 
rather surprised that the military student should have 
done so much, than that he did so little ; and never pio- 
bably before were so many hours of literary study spent m 
a tent. In estimating the comparative advantages and dis- 
advantages of this wearisome period of his life, he has 
summed up with the impartiality of a philosopher and 
the sagacity of a man of the world. Irksome as were his 
employments, grievous as was the waste of time, uncongenial 
as were his companions, solid benefits were to be set off 
against these things : his health became robust, his know- 
ledge of the world was enlarged, he wore off some of his 
foreign idiom, got nd of much of his reserve ; he adds — 
and perhaps m his estimate it was the benefit to be most 
prized of all — “ the discipline and evolutions of a modern 
battalion gave me a clearor notion of the phalanx and the 
legion, and tho captain of the Hampshire grenadiers (the 
reader may smile) has not been useless to the historian of 
the Homan empiro.” 

It was during this .period that he read Homer and Lon- 
ginus, having for the first time acquired some real mastery 
of Greek ; and after the publication of the Fssai, his mind 
was full of projects for a new literary effort. The Italian 
expedition of Charles VIII. of France, the crusade of 
Richard I., tho wars of the barons, the lives and com- 
parisons of Henry V. and tho emperor Titus, the history 
of tho Black Prince, the life of Sir Philip Sydney, that of 
Montrose, and finally that of Sir W. Raleigh, were all 
of them seriously contemplated and successively rejected. 
By their number tboy show how strong was the impulse to 
literature, and by their character, how determined the bent 
of his mind in tho direction of history; while their variety 
makes it manifest also that he had then at least no special 
purpose to serve, no preconceived theory to support, no 
particular prejudice or belief to overthrow. 

The militia was disbanded in 17G2, and Gibbon joyfully 
shook off his bonds ; but liis literary projects were still to 
be postponed. Following his own wishes, though withlus 
father’s consent, he had oarly in 1760 projected a Conti- 
nental tour as the completion “ of an English gontleman’s 
education.” This had been interrupted by tho episode of 
tho militia ; now, howover, he resumed his purpose, and left 
England in January 1763, Two years were “loosely de- 
fined as the term of his absence,” which he exceeded hy 
half a year — returning June 1765. He first visited Paris, 
where he saw a good deal of D’Alembert, Diderot, Bar- 
thdlemy, Raynal, Helv4tius, Baron d’Holbach, and others 
of that circle, and was often a welcome guest in the 
saloons of Madame Geoffrin and Madame du Deffand . 1 
Voltaire was at Geneva, Rousseau at Montmorency, and 
Buffon he neglected to visit; but so congenial did he find 
tho society for which his education had so well prepared 
him, and into which some literary reputation had already 
preceded him, that ho declared, “ Had I been rich and inde- 
lecture en eat assoz difficile et parfois obscure, la liaison des idies 
•deliappe souvent par trop do concision et par le d&rir qu’a en le jeune 
auteur d’y faire ontrer, d’y condenser la plupart de sea notes,” he 
adds, “ II y a, clicrmn faisant, dea vues neuves et qui sentent l’lns- 
torien.” 

1 Her letters to Walpole about Gibbon contain some interesting 
remarks by this “aveugle cMrvoyante,” as Voltaire calls her; but 
they belong to a later period (1777). 
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pendent, I should have prolonged and perhaps have fixed 
my residence at Paris.” 

From France he proceeded to Switzerland, and spent 
nearly a year at Lausanne, where many old friendships and 
studies were resumed, and new ones begun. His reading 
was largely designed to enable him fully to profit by the long 
contemplated. Italian tour which began in April 1764, and 
lasted somewhat more than a year. Pie has recorded one 
or two interesting notes on Turin, Genoa, Florence, and other 
towns at which halt was made on his route ; hut Rome was 
the great object of bis pilgrimage, and the words m which 
he has alluded to the feelings with which he approached it 
are such as cannot be omitted from any sketch of Gibbon, 
however brief. “My temper is not very susceptible of 
enthusiasm, and the enthusiasm which I do not feel I have 
ever scorned to affect But at the distance of twenty-five 
years I can neither forget nor express the strong emotions 
which agitated my mind as I first approached and entered 
the Eternal City. After a sleepless night, I trod with a 
lofty step the ruins of the forum ; each memorable spot, 
where Romulus stood, or Tully spoke, or Caesar fell, was at 
once present to my eye; and several days of intoxication 
were lost or enjoyed before I could descend to a cool and 
minute investigation.” Here at last his long yearning foi 
some great theme worthy of his historic genius was giatified. 
The first conception of the Decline and Fall arose as ho 
lingered one evening amidst the vestiges of ancient glory 
“It was at Rome, on the 15th of October 1764, as I sat 
musing amidst the ruins of the Capitol, while the barefooted 
friars were singing vespers in the temple of J upiter, that the 
idea of writing the decline and fall of the city first started 
to my miud.” 

The five years and a half which intervened between his 
return from this tour, in June 1765, and the death of his 
father, in November 1770, seem to have formed the por- 
tion of his life which “ he passed with the least enjoyment, 
and remembered with the least satisfaction ” He attended 
every spring the meetings of the militia at Southampton, 
and rose successively to the rank of major and lieutenant- 
colonel commandant; but was each year “more disgusted 
with the inn, the wine, the company, and the tiresome re 
petition of annual attendance and daily exercise.” From 
his own account, however, it appears that other and deeper 
causes produced this discontent. Sincerely attached to his 
home, he yet felt the anomaly of his position. At thirty, 
still a dependant, without a settled occupation, without a 
definite social status, he often regretted that he had not 
“ embraced the lucrative pursuits of the law or of trade, 
the chances of civil office or India adventure, or even the 
fat slumbers of the church.” From the emoluments of a 
profession he “ might have derived an ample fortune, or a 
competent income, instead of being stinted to the same 
narrow allowance, to be increased only by an event 
which he sincerely deprecated.” Doubtless the secret 
fire of a consuming, but as yet ungratified, literary ambi- 
tion also troubled his repose. He was still contemplat- 
ing “at an awful distance” The Decline and Fall , and 
meantime revolved some other subjects, that seemed 
more immediately practicable. Hesitating for some time 
between the revolutions of Florence and those of Switzer- 
land, he consulted M. Deyverdun, a young Swiss with 
whom he had formed a close and intimate friendship 
during his first residence at Lausanne, and finally decided 
in favour of tho land which was his “ friend's by birth” and 
“his own by adoption.” He executed the first book in 
French; it was read (in 1767), as an anonymous produc- 
tion, before a literary society of foreigners in London, and 
condemned. Gibbon sat and listened unobserved, to their 
strictures. It never got beyond that rehearsal; Humo, 
j indeed, approved of the performance, only deprecating as 

X. ■— 73 
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unwise the author’s preference for French ; but Gibbon 
sided with the majority. 

In 1767 also he joined with M. Dey verdun in starting 
a literary journal under the title of Memoires Litteraires de 
U Grande Bretagne. But its circulation was limited, and 
only the second volume had appeared (1768) when Dey- 
verdun went abroad. The materials already collected for a 
third volume were suppressed It is interesting, however, 
tb know that in the first volume is a review by Gibbon 
of Lord Lyttelton’s History of Henry II., and that the 
second volume contains a contribution by Hume on 
Walpole’s Historic Doubts. 

The next appearance of the historian made a deeper im- 
pression. It was the first distinct print of the lion’s foot. 

“ Ex ungue leonem” might have been justly said, for he 
attacked, and attacked successfully, the redoubtable War- 
burton. Of the many paradoxes in the Divine Legation, 
few are more extravagant than the theory that Virgil, in the 
sixth hook of his Hhieid, intended to allegorize, m the visit 
of his hero and the Sibyl to the shades, the initiation of 
vEneas, as a lawgiver, into the Eleusinian mysteries. This 
theory Gibbon completely exploded in his Critical Observa- 
tions (1770),— no very difficult task, indeed, but achieved 
in a style, and with a profusion of learning, which called 
forth the warmest commendations both at home and abroad. 
Warburton never replied j and few will believe that he 
would not, if he liad not thought silence more discreet 
Gibbon, however, regrets that the stylo of his pamphlet was 
too acrimonious, and this regret, considering his antago- 
nist’s slight claims to forbearance, is creditable to him. 
“I cannot forgivo myself the contemptuous treatment of a 
man who, with all his faults, was entitled to my osteoin , 
and I can Jess forgivo, in a personal attack, tho cowardly 
concealment of my name and character.” 

Soon after his “release from the fruitless task of tho 
Swiss revolution” in 1708, he had gradually advanced from 
the wish to tho hope, from the hope to the design, from the 
design to the execution of his great historical work. Ilis 
preparations were indeed vast. Tho classics, “ as low as 
Tacitus, Pliny the Younger, and Juvenal,” had beon long 
familiar. He now “ plunged into the ocean of tho Augustan 
history,” and “with pen almost always in hand,” pored over 
all the original records, G reek and Latin, between Trajan and 
the last of the Western Coesara, “ Tlio subsidiary rays of 
medals and inscriptions, of geography and chronology, wore 
thrown on their proper objects; and I applied tlio col- 
lections of Tillomont, whose inimitable accuracy almost 
assumes the character of genius, to fix and arrango within 
my leach the loose and scattered atoms of historical informa- j 
tion.” Tho Christian apologists and their pagan assailants; ! 
the- Theodoaian Code, with Godof'roy’s commentary; the 
Annals and Antiquities of Muratori, collated with “ the I 
parallel or transverse lines” of Sigonius and Maffei, Pagi 
and Bamming, were all critically studied. Htill following 
the wise- maxim which he had adoptod as a student, “multum 
legere potius quarn multa,” he reviewed again and again the 
immortal works of the French and English, the Latin and 
Italian classics. BE© deepened and extended his acquaint- 
ance with Greek, particularly with his favourite authors 
Homer and Xenophon; and, to crown all, he succeeded in 
achieving the third perusal of Blacksbona’s Commentaries. 

The course of his study was for some time seriously inter- 
rupted by his father’s illness and death in 1770, and by the 
many distractions connected with the- transference of hia 
residence from Buriton to London, lb was not, indeed, 
until October 1772 that he found himself at last independ- 
ent, and fairly settled in hia house and library, with full 
leisure and opportunity to set about the compositions of the 
first volume of his history. Even then it appears front his 
awn confession that he long brooded over the chaw of 
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materials he had amassed before light dawned upon it. 1 1 
the commencement, he says, “ all was dark and doubtful ’ ■ 
the limits, divisions, even the title of his work were unde- 
termined, the first chapter was composed three times, and 
the second and third twice, before he was satisfied with his 
efforts. This prolonged meditation on his design and its 
execution was ultimately well repaid by the result • so 
methodical did his ideas become, and so readily did his 
materials shape themselves, that, with the above excep- 
tions, the original MS. of the entire six quartos was sent 
uncopied to the printers. He also says that not a sheet 
had been seen by any other eyes than those of author and 
printer, a statement indeed which must be taken with a 
pm nil deduction, or rather we must suppose that a few 
chapters had been submitted, if not to the “ eyes,” to the 
“ ears ” of others ; for he elsewhere tells ns that he was 
“soon disgusted with the modest practice of reading the 
manuscript to his friends.” Such, however, were his pre- 
liminary difficulties that he confesses he was often 
“ tempted to cast away the labour of seven years ” ; and it 
was not until February 1776 that tho first volume was 
published. The success was instant, and, for a quarto, pro- 
bably unprecedented. Tho entire impression was exhausted 
in a few days; a second and a third edition wore scarcely 
adequate to the demand. Tho author might almost have 
said, as Loul Byron after the publication oi Chitde Harold , 
that “ he awoke one morning and found himself famous.” 
In addition to public applauso, ho was gratified by tho more 
select praises of the highest living authorities m that branch 
of literature : “ tlio candour of Dr 'Robertson embraced his 
disciple;” Ilmne’s letter of congratulation “overpaid the 
labour of ten years.” The latter, however, with his usual 
sagacity, anticipated tho objections which ho saw could be 
urged against tho famous fifteenth and sixteenth chapters. 
“I think you have observed a very prudent temperament; ; 
but it was impossible to treat the subject so ns not to 
give grounds of suspicion against you, and you may expect 
that a clamour will arise.” 

Tho “clamour” thus predicted was not slow to make itself 
heard. Within two years tho famous chapters hud elicited 
what might almost be called a library of controversy. The 
only attack, however, to which ( lihhon deigned to make 
any reply was that of Davies, who had impugned his accuracy 
or good faith. His Vindication appeared in February, 
1779; and, as Milruan remarks, “this single discharge 
from tho ponderous artillery of learning and sarcasm laid 
prostrate tho whole disorderly squadron ” of his rash, and 
feeble assailants. 1 


1 For a v«y full list of publications m answer to Gibbon's attack on 
Christianity lcfcmiee limy bo nutria to tho lUhliuyrap fur's Manual, 
pp, 888-0 (1888). Of these tlio earliest were Watson's Apoloyy 
(1776), Salisbury’s strictures (177(1), and Chrlsum's (anonymous) 
Remarks (177(1). In 1778 tlio Few Item arks by n Gentlonmn (Francis 
JOyre), tho Reply of LnflUH, tlio Letters of Apthorpe, and the JCmmim* 
tion of Davies appeared. Gibbon's Vindication (177b) called forth a 
Reply by Davies (1779), and .1 Rhort Appeal to the 1‘uhlio by Francis 
Eyre (1779). Laughton's polemical treatise was published in 1780, 
and those of Milnor and Taylor in 1781. Choi sum returned to this 
attack in 1785 (/l Reply to Mr Uililtm's Vindication), and Sir David 
Dnlrymple (An Inquiry into ih» Hecaiuhvry Causes, &a.) made fits 
first appearance m tins eonlruvin’sy in 178(5. Travis’s letters an. 
1 John v. 7 aro dated 1784 ; and H] sod alien's ConfuUmonc dell' 
JCscnne del Crirtuinismo fatto da Ctibtmn was published at Borne 
(2 vols. 4to) in the same year. Jtis impossible not to concur in almost 
every point with Gibbon’s own estimate of hia numerous assailants. 
Their ciuda productions, forth© most part, were conspicuous rather for 
insolence and abusivenesa than for logic or learning. Those of Bishop 
"Watson and Lord Halloa were the bast, but simply because they con- 
tented themselves with a dispassionate exposition of tlio general. argu- 
ment in favour of Christianity. The most foolish and discreditable 
was certainly that of Davies ; his unworthy attempt to depreciate the 
great historian's learning, and his captious, cavilling, acrimonious 
charges of petty inaccuracies and discreditable falsification gave the 
object of his attack an easy triumph, 
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Two years before the publication of this first volume 
Gibbon was elected member of parliament for Liskeard 
(1774) His political duties did not suspend his prosecution 
of his history, except on one occasion, and for a little while, 
in 1779, when he undertook, on behalf of the ministry, a 
task which, if well performed, was also, it must be added, 
well rewarded. The French Government had issued a mani- 
festo preparatory to a declaration of war, and Gibbon was 
solicited by Chancellor Thurlow and Lord Weymouth, 
secretary of state, to answer it. In compliance with this 
request he produced the able Memoire Justifkatif, com- 
posed m French, and delivered to the courts of Europe, and 
shortly afterwards he received a seat at the Board of Trade 
and Plantations, — little more than a sinecure in itself, but 
v. ith a very substantial salary of nearly £800 per annum. 
His acceptance displeased some of his former political associ- 
ates, and he was accused of “ deserting his party.” In his 
Memoir, indeed, Gibbon denies thathehad ever enlisted with 
the Whigs. A note of Fox, however, on the margin of a copy 
of The Decline and Fall records a vciy distinct remembrance 
of the historian’s previous vituperation of the ministry; 
within a fortnight of the date of his acceptance of office, he 
is there alleged to have said that “there was no salvation for 
this country until six heads of the principal persons in ad- 
ministration wore laid upon the table.” Lord Sheffield 
merely replies, somewhat weakly it must be said, that 
iiis friend never intended the words to bo taken literally. 
More to the point is the often-quoted passago from Gibbon’s 
letter to Deyvordun, where the frank revelation is made : 

“ You have not forgotten that I went into parliament with- 
out patriotism and without ambition, and that all my views 
toudod to the convenient and respectable place of a lord 
of trade.” 

In April 1781 the second and third quartos of his 
History wore published. They excited no controversy, and 
wore comparatively little talked about — so little, indeed, 
as to have extorted from him a half murmur about “ cold- I 
ness and prejudice.” The volumes, however, wore bought ' 
and road with silent avidity. Meanwhile public events 
were developing m a manner that had a considerable influ- 
ence upon the manner in which the remaining yours of 
the historian’s lifo wore spent. At the general election in 
1780 he had lost his seat for Liskeard, but had subse- 
quently been elected for Lymington. The ministry of Lord 
North, however, was tottering, and soon after fell; the 
Board of Trade was abolished by tho passing of Burke’s bill 
in 1782, and Gibbon’s salary vanished with it,' — no trifle, 
for his expenditure had been for three years on a scale 
somewhat disproportionate to his private fortune. He did 
not like to depend on statesmen’s promises, which are pro- 
verbially uncertain of fulfilment ; he as little liked to 
retrench ; and he was wearied of parliament, where he had 
never given any but silent votes. Urged by such consider- j 
ations, he once more turned his eyes to the scone of his 1 
early exile, where he might live on his decent patrimony j 
in a style which was impossible in England, and pursue 
unembarrassed his literary studies. He therefore resolved 
to fix himself at Lausanne. 

A word only is necessary on his parliamentary career. 
Neither natnro nor acquired habits qualified him to be 
am orator; lus late entrance on public life, his natural 
timidity, his feeble voice, his limited command of idiomatic 
English, aud oven, as ho candidly confesses, his literary j 
fame, were all obstacles to success. “After a fleeting, 
illusive hope, prudence condemned me to acquiesce in the 
humble' station of a mute 1 . ... I was not armed by 
nature and education with the intrepid energy of mind and 

T In 1775 lie writes to Holroyd, “I am still a mute; it is more 
tremenclbus Gian I imagined'; the great speakers fill me with despair; 
the had ones with terror, ” 


voice — c Vincentem. strepitus et natuin rebus agendis.’ 
Timidity was fortified by pride, and even the success of my 
pen discouraged the trial of my voice.” His lepugnance 
to public life had been strongly expressed to Ins father in 
a letter of a very early date, in which he begged that the 
money which a seat m the House of Commons would cost 
might be expended m a mode more agieeable to him. 
Gibbon was eight-and-thirty when he entered parliament, 
and the obstacles which even at an earlier period he bad not 
had courage to encounter were hardly likely to he vanquished 
then. Nor had he much political sagacity. He was better 
skilled in investigating the past than iu divining the future. 
While Burke and Fox and so many great statesmen pro- 
claimed the consequences of the collision with America, 
Gibbon saw nothing but colonies m rebellion, and a pater- 
nal Government justly incensed. His silent votes were all 
given on that hypothesis. In a similar manner, while he 
abhorred the French Revolution when it came, he seems to 
have had no apprehension, like Chesterfield, Burke, or even 
Horace Walpole, of its approach, nor does he appear to have 
at all suspected that it had had anything to do with the 
speculations of the philosophic coteries m which he had 
taken such delight. But while it may be doubted whether 
his presence in Parliament was of any direct utility to the 
legislative business of the country, there can he no question 
of the present advantage which he derived from it in tho 
prosecution of the great work of his life, — an advantage of 
which he was fully conscious when he wrote : “ The eight 
sessions that I sat in parliament were a school of civil 
prudence, tho first and most essential virtue of an historian.” 

Having sold all his property except bis library — to him 
oqually a necessary and a luxury — Gibbon repaired to 
Lausanne in September 1783, and took up Ins abode with 
his early friend Deyverdun, now a resident there. Per- 
fectly free from every engagement but those which his own 
tastes imposed, oasy in his circumstances, commanding just 
as much society, and that as select, as ho pleased, with 
the noblest scenery spread out at his feet, no situation can 
bo imagined more favourable for the prosecution of his lit- 
erary enterprise ; a hermit in his study as long as he chose, 
ho found tho most delightful recreation always ready for 
him at the threshold. “ In London,” says he, “I was lost 
in tho crowd ; I ranked with the first families in Lausanne, 
and my style of prudent expense enabled me to maintain a 
fair balance of reciprocal civilities. . . . Instead of a small 
house between a street and a stable-yard, I began to occupy 
a spacious and convenient mansion, connected on the 
north side with the city, and open on the south to a beau- 
tiful and boundless horizon. A garden of four acres had 
! been laid out by the taste of M. Deyverdun ; from the 
garden a rioh scenery cf meadows and vineyards descends 
to the Leman Lake, and the prospect far beyond the lake 
is crowned by the stupendous mountains of Savoy.” In 
this enviable retreat, it is no wonder that a year should 
have been suffered to roll round before he vigorously re- 
sumed his great work, — and with many men it would never 
have been resumed in such a paradise. We may remark 
in passing that the retreat was often enlivened, or in- 
vaded, by friendly tourists from England, whose “ frequent 
incursions” into Switzerland our roclusc seems half to 
lament as an evil. Among his more valued visitors were 1 
M. and Mme. Necker; Mr Fox also gave Mm two welcome? 
“days of free and private society” in 1788. Differing- as* 
they did in politics, Gibbon’s testimony to the genius and* 
character of the great statesman is highly honourable to 
both: “Perhaps no human being,” he says, “was ever 
more perfectly exempt from, the taint of malevolence, 
vanity, or falsehood.” 

When once fairly reseated at Me task, ha proceeded in 
this delightful retreat leisurely, yet rapidly, to its com pie- 



580 GIB 

fcion, The fourth volume, partly written in 1782, was 
completed in June 1784; the preparation of the fifth 
volume occupied less than two years; while the sixth and 
last, begun 18th May, 1786, was finished in thirteen months 
The feehngs with which he brought his labours to a close 
must be described in his own inimitable words : “ It was 
on the day, or rather night, of the 27th of June 1787, 
between the hours of eleven and twelve, that I wrote the 
last lines of the last pagein a summer house in pxy garden. 
After laying down my pen, I took several turns in a berceau 
or covered walk of acacias, which commands a prospect of 
the country, the lake, and the mountains. The air was 
temperate, the sky was serene, the silver orb of the moon 
was reflected from the waters, and all nature was silent 
I will not dissemble the first emotions of joy on the re- 
covery of my freedom, and, perhaps, the establishment of 
my fame. But my pride was soon humbled, and a sober 
melancholy was spread over my mind by the idea that I had 
taken an everlasting leave of an old and agreeable com- 
panion, and that whatsoever might be the future date of 
my History, the life of the historian must be short and pre- 
carious 11 

Taking the manuscript with him, Gibbon, after an 
absence of four years, once more visited London in 1787 , 
and the 51st anniversary of the author’s birthday (27tli 
April 1788) witnessed the publication of the last three vol- 
umes of The Bedim and Hall. They met with a quick and 
easy sale, were very extensively read, and very liberally and 
deservedly praised for the unflagging industry and vigour 
they displayed, though just exception, if only on the scoro 
of good taste, was taken to the scoffing tone ho contmuod 
to maintain in all passages wheie the Christian religion was 
specially concerned, and much fault was found with tho 
indecency of some of his notes 1 

He returned to Switzerland in July 1788, cherishing 
vague schemes of fresh literary activity ; but genuine sor- 
row caused by the death of his friend Doyverdun interfered 
with steady work, nor was it easy for him to fix on a new 
subject which should be at once congenial and proportioned 
to his powers ; while tho premonitory mutterings of the 
great thunderstorm of the French Revolution, which revor- 
berated in hollow echoes even through tho quiot valleys of 
Switzerland, further troubled his repose. For somo months 
he found amusement m tho preparation of the delightful 
Memoirs (1789) from which most of our knowledge of his 
personal history is derived ; but his loiters to friends in 
England, written bolwoon 1788 and 1793 occasionally betray 
a slight but unmistakable tone of ennui. In April 1793 ho 
unexpectedly received tidings of the death of Lady Shef- 
field; and tho motive of friendship thus supplied combined 
with the pressure of public events to urgo him homewards. 
He arrived in England on tho following June, and spent tho 
summer at Sheffield Place, where his presence was oven more 
highly prized than it had over before been. Returning to 
London early in November, ho found it necessary to consult 
his physicians for a symptom which, neglected since 1761, 
had gradually become complicated with hydrocele, and was 
now imperatively demanding surgical aid ; but the painful 
operations which had to he performed did not interfere 
with his customary cheerfulness, nor did they prevent him 
from paying a Christmas visit to Sheffield Place. Here, 
however, fever made its appearance ; and a removal to Lon- 
don (January 6, 1794) was considered imperative. Anothor 
operation brought him some relief ; but a relapse occurred 


1 An anonymous pamphlet, entitled Observations on the time last 

volumes of the Roman History, appeared m 1788 ; Disney’s Sermon, 
with Strictures, m 1790 ; and Whitaker’s Review, in 1791. With 
regard to the second of the above complaints, surprise will probably 
he felt that it was not extended to portions of the text as well as to 
the notes. 
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during tbe night of the 15th, and on the following day he 
peacefully breathed his last. His remains were laid in the 
burial place of the Sheffield family, Fletchmg, Sussex, where 
an epitaph by Dr Parr describes his character and work m 
the language at once of elegance, of moderation, and of truth. 

The personal appearance of Gibbon as a lad of sixteen is 
brought before us somewhat dimly m M Paviiliard’s de- 
scription of the “ thin little figure, with a large head, dis- 
puting and arguing, with the greatest ability, all the best 
arguments that had ever been used m favour of popery.” 
What he afterwaids became has been made moro vividly 
familiar by the clever silhouette prefixed to the Miscel- 
laneous Works, (Gibbon himself, at least, we know, did not 
regard it as a caricature), and by Sir Joshua Reynolds’s 
portrait so often engraved. It is hardly fair perhaps to add 
a reference to Suaid’s highly-coloured description of the 
short Silenus-like figure, not more than 56 inches in height, 
the slim legs, the large turned-in feet, the shrill piercing- 
voice ; but almost every one will remember, from Crolcer’s 
j Boswell, Colman’s account of the great historian “ tapping 
his snuff-box, smirking and smiling, androundmg hisperiods” 
from that mellifluous mouth. It has already been seen that 
Gibbon’s early ailments all left him. on tbe approach of 
manhood, thenceforward, “till admonished by tho gout,” 
he could truly boast of an immunity woll-nigli perfect from 
every bodily complaint ; an exceptionally vigorous brain, 
and a stomach “ almost too good,” united to bestow upon 
him a vast capacity alike for work and for enjoyment. 
This capacity ho never abused so as to burden his conscience 
or depress Ins spirits. “ The madness of superfluous health 
I havo never known.” To illustrate tho intensity of the 
pleasure he found alike in tho solitude of his study and in 
the relaxations of genial social intercourse, almost any page 
taken at random, either from the Life or from tho Letters , 
would sulfico ; and many incidental touches show’ that he 
was not a stranger to tho delights of quiet contemplation 
of tho beauties and grandeurs of nature, ills manners, if 
formal, were refined; his conversation, when lie felt himself 
at homo, interesting and unaffected ; and that lie was 
capable alike of feeling and inspiring a very constant 
friendship there are many witnesses to show. That bis 
temperament at tho same time was frigid and comparatively 
passionless cannot be denied ; but neither ought this to he 
imputed to him as a fault ; hostile criticisms upon tho grief 
for a father’s death, that “was soothed by tbe conscious 
satisfaction that 1 had discharged all the duties of filial 
piety,” seem somewhat out of place. His most ardent 
admirers, however, are constrained to admit that he was de- 
ficient in large-hearted benevolence ; that be was destitute 
of any “ enthusiasm of humanity”; and that so far as every 
sort of religious yearning or aspiration is concerned, bis 
poverty was almost unique. Gibbon was such a man as 
Horaco might have boon, had tho Roman Epicurean been 
fonder of hard intellectual work, and loss prone than ho was 
to tho indulgence of emotion. 

Of Gibbon’s mental qualities it is interesting to read the 
estimate formed and recorded by himself on his twenty- 
sixth birthday [May 8th, N.S., 1762] : “Wit I have none, 
My imagination is rather strong than pleasing. My memory 
both capacious and retentive. The shining qualities of my 
understanding are extensiveness and penetration; but I 
want both quickness and exactness.” Twenty-six years 
afterwards, he wrote on tho same subject in his Memoirs : — 
“ The original soil has been highly improved by cultivation ; 
but it may be questioned whether some flowers of fancy, 
some grateful errors, have not been eradicated with the 
weeds of prejudice.” Ho student of The Decline and Hall 
will accuse its author of immodesty or vanity in these self- 
appreciations, but will rather be surprised that he should 
have so considerably underestimated both his endowments 
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and Ms acquirements. Of the hind and amount of varied 
ability displayed m that truly immortal work it would be 
almost impossible to speak m language of exaggerated 
praise, — the grandeur and vastness of conception, the artis- 
tic grouping, the masterly fulness and accuracy of detail, 
the richness and vividness of description, the coruscating 
liveliness, the polished sarcasm, the pungent wit. The 
history of Rome is, for the many centuries which Gibbon 
treats, the history of the world , and it is nothing less than 
astonishing that he should have been able to work with so 
much ease the vast and incongruous materials into such a 
unity of design. It is the amplest historic canvas ever 
spread, the largest historic painting ever executed by a 
single hand, and only a comprehensive and orderly intellect 
of the highest rank could have grappled as Gibbon has done 
with the task of blending that vast array of nations, m all 
their varieties of costume, habit, language, and religion, into 
one picturesque and harmonious whole. If Gibbon had ever 
been conscious of any inexactitude in Ins mental habit, it 
was a defect which lie very early and very successfully 
remedied. No man could declare more honestly than he 
that “ curiosity as well as duty had led him carefully to 
examine all the oiiginal documents that could illustrate the 
subject which be had undertaken to treat.” With incredible 
labour he was able to bring at last to Ins great life-work a 
mind capable equally of ascending to the most comprehen- 
sive, and of descending to the most minute surveys; of 
appreciating the beautiful and sublime m classic literature, 
and yet of delighting in the verbal criticism, the tedious 
collation, and dry antiquarian research by which the text 
is established or illustrated ; of celebrating the more im- 
posing events of history with congenial pomp of description, 
and of investigating with the dullest plodder’s patience and 
perseverance the origin of nations, the emigrations of 
obscure tribes, and the unpromising yet instructive pro- 
blems which olhnology presents, In his pages the widest 
deductions of historic philosophy alternate with attempts 
to lix the true reading of an obsenre passage or a minute 
point of chronology or geography. It may even be said 
that in those last investigations ho took almost as much 
delight as m depicting the grander scenes of history, and 
surrendered himself as absolutely for the time to the early 
migrations of tho Goths and Scytluaus as to the campaigns 
of B disarms or the conquests of the Saracens. Never has 
historian evinced greater logical sagacity iu making com- 
paratively obsenre details yield important inferences, or held 
v ith firmer hand the balance m tho case of conflicting pro- 
babilities ; by no one lias sounder judgment or greater self- 
control been, on the whole, more uniformly exhibited in cases 
where it is so easy for learned enthusiasm to run into 
fanciful hypotheses. 

While thus entitled to groat and manifold praise, The 
Decline and Fall has not been, and can never be, exempt 
from a certain measure of just censure. Even when the 
occasional Gallicisms and grammatical absurdities pointed 
out by the industry of critics liavQ been willingly over- 
looked, there yet remains something to be said on the 
defects of its style. Precise, energetic, massive it is: 
splendid, when the pictorial demands of the narrative re- 
quire it, as that of Livy ; and sometimes, where profound 
reflections are to be concisely expressed, as sententious and 
graphic as that of Tacitus. But with all its great merits 
it is too often formal and inflexible, and is apt to pall 
on the ear by the too frequent recurrence of the same 
cadence at equal intervals, and the too unsparing use of 
antithesis. It is not veined marble, but an exquisite tesse- 
lntion ; not the fluent naturally- winding stream, but a 
stately aqueduct, faced with stone, adorned with wooded 
embankmeuts, or flowing over noble arches, but an aque- 
duct still. It is a just criticism of Sir James Mackintosh 
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that probably no great writer ever derived less benefit fiom 
his professed models. Pascal, Voltaire, Plume, were Ins 
delight , and he acknowledges, as so unsuccessful a pupil 
well might, that he often closed the pages of the last with 
a feeling of despair. Addison and Bwift he read for the 
very purpose of improving his acquaintance with idiomatic 
English, yet, as the above critic remarks, “ with so little 
success, that m the very act of characterizing these writers, 
he has deviated not a little from that beautiful simplicity 
which is their peculiar distinction.” 

In a work of such extent it is a venial fault that the 
workmanship should not in all parts be equally perfect ; 
“ aliquando bonus dornntat.” That Gibbon has sometimes 
failed in that lucidity of statement which is one of Ins very 
strongest characteristics has often been successfully pointed 
out, and special refeience may be made to the 59th 
chapter, wheie he treats of the crusades. In this instance by 
“a brief parallel” he lias sought to save himself “the re- 
petition of a tedious nairative,” but has only succeeded in 
presenting a superficial sketch that cannot be otherwise 
characterized than as confused and badly written. Nor 
has his penetration enabled him in all cases to ieach the 
true significance of some of the grander facts which, in 
order to the adequate discharge of his task, it was of the 
highest importance that he should have rightly understood. 
Here it is not necessary to adduce any minor instances, 
when it can be shown that he is out of harmony with the 
truth, or at least with the truth as apprehended by the 19 th 
century, in a matter so fundamental as his conception of that 
empire which declined and fell, and of that Christianity 
which, as he rightly supposes, contributed to its overthrow. 

In Mirabeau’s correspondence there occurs a letter to 
Sir Samuel Rotnilly containing the following criticism : — 
“ I have never been able to read the work of M Gibbon 
without being astounded that it should ever have been 
written in English , or without being tempted to turn to 
the author ancl say, ‘You an Englishman '1 No, indeed! 
That admiration for an ompiie of more than two hundred 
millions of men, where not one had the right to call 
himself free, that effeminate philosophy uhieh has more 
praise for luxury and pleasures than for all the virtues ; 
that style always elegant and never energetic, reveal at 
the most the elector of Hanover’s slave.’ ” 1 Here Mirabeau 
speaks in his own language what every one who in the least 
values the characteristic features of modern political life 
must, however inarticulately, have often felt. Gibbon’s 
enthusiasm for the empire of Trajan and the Antomnes — 
that “ solid fabric of human greatness” — is undisguised and 
perfectly sincere ; to his thinking, if the earth ever enjoyed 
a golden age, it was then. The world was happy because 
it was under a government which it could never think 
of questioning or resisting, — happy because for once it had 
got rid of all unavailing enthusiasms, whether political or 
religious. Whether it was happy, and whether any hap- 
piness it really possessed was not rather in spite of than 
because of the prevalent political and religious indifferences, 
are questions which not many historians will care to answer 
as Gibbon did. It is manifest, however, that to him, 
thinking of the Roman ompire as he did, it was well nigh 
impossible to be just to Christianity. He could never for- 
give a religion which, in his opinion, had overthrown “ the 
solid fabric of human greatness,” and given to the world 
the sorry sight of bare-footed friars chanting psalms on the 
spot where once had been the august worship in which 
everybody took part and positively no one believed. This 
explains why one who can treat each and all of the ethnic 
religions with the cold impartiality of a Chinese literatus 2 

1 See Sainte-Beuve, Causenes, viii. 460, 

3 “ II a du Mire clunoia dans sa manure d’appriicier ]es religions, 
— Sninte-Beuve. 
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is unable when Christianity comes to be discussed to con- 
ceal his heartfelt dislike. Comparing “superstition ” with 
“ supers tition,” virtue with virtue, vice with vice, Gibbon 
had formed a deliberate preference for the religion and 
ethics of ancient Rome. Philosophical students of history, 
even though they may feel themselves unable to subscribe 
the Athanasian creed, may now be said to be almost unani- 
mous, however, m finding that the phenomenon called 
Christianity did mean for mankind a higher conception of 
truth and a nobler conception of duty. 

Upon the famous fifteenth and sixteenth chapters it is not 
necessary to dwell, because at this time of day no Christian 
apologist dreams of denying the substantial truth of any of 
the more important allegations of Gibbon. Christians 
may complain of the suppression of some circumstances 
which might influence the general result , and they must 
remonstrate against the unfair construction of their case. 
But they no longer refuse to hear any reasonable evidence 
tending to show that persecution was less seveie than had 
once been believed; and they have slowly learned that they 
can afford to concede the validity of all the secondary causes 
assigned by Gibbon, and even of others still more dis- 
creditable. The fact is, as the historian himself has again 
and again admitted, that Ins account of the secondary 
causes which contributed to tho progress and establishment 
of Christianity leaves the quostion as to the natural or 
supernatural origin of Christianity practically untouched , 
that question still continues to bo agitated, but the battle 
is fought ou a new field and with other weapons than those 
selected by Gibbon. 

Of the onginal quarto edition of The Decline and Fall, vol i 
appeared, an lias already boon stated, m 1 77 1 », vols n. and in. m 
1781, and vols, iv -vi, (inscribed to Loul North) in 1788. In 
later editions vol. i. was considerably altered by the author; the 
otheis hardly at all. The number of modem reprints lms been 
very considerable ; but the most important and valuable English 
edition is that of Milman (188!) and 18*15), still more locently 
enriched under tho editorship of l)r V. Smith (8 vols. 8vo, 18fi t 
and 1872). Asa curiosity of literature Bow dloi’s edition, 1 * adapted 
to the use of families and young poisons ” by the expurgation of 
“ tho indecent expressions and all allusions of an improper tend- 
ency ” (5 vols. 8 vo, 1825), may ho specially noticed. The French 
translation of Lo Clove do fiapteliGnes, continued by Deinounier, 
Boulard, and Cantwell (1788-1795), has been frequently reprinted 
m Franco. It seems to be certain that tho portion usually attri- 
buted to Be,]) lohenos was, m part aL least, the woik of liis distin- 
guished pupil, Louis XVI. A now edition oi tho complete trans- 
lation, prefaced by a letter on Gibbon’s life and character, from the 
pen of Buard, and annotated by Guizot, appeared in 1812 (and again 
m 1828). There are at least two German translations of The, 
Decline and Fall , one by Wenck, Bedirater, and Beck (1805-1807), 
and a second by Bporselnl (1S02) Tho Italian translation (alluded 
to by Gibbon himself) was, along with Sped alien's Vtmfuiazionc, 
■reprinted at Milan in 1828. Gibbon's Miscellaneous Jl'orks, with 
Memoirs of his Life and JFnhwjs , compost'd by himself , illustrated 
from his letters, with occasional Notes and Narrative , published by 
Lord Sheffield in two volumes in 1 790, 1ms been often reprinted. 
The now edition in iivo volumes (1814) contained some previously 
unpublished matter, and in particular the fragment on llui revolu- 
tions of Switzerland. A French translation of tho Miscellaneous 
Works by Mavignd appeared at Paris in 1798. There is also a 
Gorman translation (Leipsic, 1801). It may be added that a 
special translation of the chapter on Homan Law {Gibbon's his/or incite 
Uabemcht des libmisohm JieclUs) was published by Hugo at Got- 
tingen m 1839, and has frequently been used as a text-boolc in 
German universities. (II, no.— j, ft, bl.) 

GIBBON’S, Grinling- (1648-1721), a celebrated English 
wood-carver, was born in 1648, according to somo authorities 
of Dutch parents at Rotterdam, and according to others of 
English parents at London. By the former he is said to 
have come to Londonafter tho great fire in 1666. He early- 
displayed great cleverness and ingenuity in his art, on tho 
strength of which he was recommended by Evelyn to 
Charles II. , who employed him in tho execution both of 
statuary and of ornamental carving in wood. In statuary 
one of his principal works is a life-size bronze statue in the 
court of Whitehall, representing James II. in the dress 
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of a Roman emperor, and he also designed the base of the 
statue of Charles I. at Charing Cioss It is, however, chiefly 
as an engraver m wood that he has acquit ed a reputation. 
He was employed to execute the ornamental carving for the 
chapel at Windsor, the foliage and festoons in the choir of 
St Paul’s, the baptismal fonts m St James’s, and an 
immense quantity of ornamental work at Burleigh, Chats- 
worth, and other aristocratic mansions. The finest of all 
his productions in this style is believed to be the ceiling 
which he devised for a room at Petworth. His subjects are 
chiefly birds, floweis, foliage, fruit, and lace, and many of 
his works, for delicacy and elaboration of details, and truth- 
fulness of imitation, have never been surpassed. ITe, how- 
ever, sometimes wasted his ingenuity oil ti filing subjects: 
many of his flowers used to move on their stems like their 
natural prototypes when shaken by a breeze. In 1714 
Gibbons was appointed master carver in wood to George I. 
He died at London August 3, 1721. 

GIBBON'S, Orlando (1583-1625), like Johann 
Sebastian Bach, was tho most illustrious of a family of 
musicians all more or less able Wo know of at least 
three generations of musical Gibbons, for Orlando’s father, 
William Gibbons, having been ono of tho w aits of Cam- 
bridge, may be assumed to have acquired some proficiency 
m tho art His three sons and at least one of his grandsons 
inherited and further developed his talent. The eldest, 
Edward, was made bachelor of music at Cambridge, aud 
successively held impel tunt musical appointments at tlio 
cathedrals of Bristol and Exeter, Ellis, the second sun, 
was organist of Salisbury Cathedral, and is the composer 
of two madrigals in tho collection known as the The, 
1 Triumphs of Orutna. Orlando Gibbons, the youngest 
and by far tho most celebrated of tho brothers, was born 
at Cambridge m 15S3. ’Where and under whom ho studied 
is not known, but in his twenty-first year bo was sufficiently 
advanced and celebrated to receive the important post of 
organist of the Chapel lloyal. His first published com- 
position “Eantnsios in lliruo parts, composed for viols,” 
appeared in 1610. It seems to have been the first piece of 
music printed m England from engraved plates, or “ cut 
in copper, the like not heretofore extant.” hi 1 622 ho was 
created doctor of music by tho university of Oxford. Bol- 
tins occasion ho composed an anthem for eight parts, O dap 
your Hands, still extant. In the following year ho became, 
organist of Westminster Abbey. Orlando Gibbons died 
before tho beginning of tho civil war, or it may bo supposed 
that, like his eldest brother, ho would have been a staunch 
royalist. In a different sense, however, ho died in 1 ho cause, 
of his master; for having Loon summoned to Canterbury to 
produce a composition written in celebration of Clmrios’s 
marriage, ho there fell a victim to small-pox on June 5, 
1625. Of his life very little is known, but that little is 
well summed up in tho article contributed by Dir W. II. 
Husk to Dr Grove’s Dictionary of Musk and Musicians, 
where a completo list of his compositions is also given. His 
portrait may bo found in Hawkins’s well-known History, 
Tho works of Gibbons may bo divided into secular and 
sacrod compositions, tho hitter being by far tbo most im- 
portant portion. His vocal pieces, madrigals, motets, 
canons, songs, ite., are admirable specimens of part-writing, 
and prove him to have boon a porfuefc master of poly phonous 
treatment. Hany of them aro for five voices, a very com- 
mon number in those days ; but pieces for four and for six 
voices also aro by no means rare. To tho first-named class 
belong a Te Deum in I) minor, two sets of Dr ms and other 
compositions for church service, also most of tho madrigals. 
We have also some specimens of his instrumental music, 
such as ^ the sk pieces for the virginals .published in 
Darthenia, /a collection of instrumental music produced .by 
Gibbons in conjunction with Dr Bull and .Byrd. 
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GIBEON,a town famous in Old Testament history, known 
under the name of El Jib, situated 5 miles north-west of 
Jerusalem. It is now a small village standing on an isolated 
lull above a fiat corn valley. The famous spring (2 Sam. 
ii. 1 3) comes out from under a cliff on the south-east side 
of the hill, and the water runs to a reservoir lower down. 
The sides of the hill are rocky, and remarkable for the regular 
stratification of the limestone, which gives the hill at a 
distance the appearance of being stepped. Scattered olive 
groves surround the place. The name is derived from the 
Hebrew root gcibali, signifying “prominence,” and there are 
throughout Palestine many ancient sites situate on rocky 
knolls which receive names (c.g . , Gibeali, Geba, Gabe, 
Gaba — nearly all represented by the present Jeba) derived 
from this same root. 

GIBRALTAR, a British fortress and town in the south 
of Spain, occupying a grand peninsular headland, which 
stretches almost due south in a line with the eastern coast 
•of the province of Andalusia, separating the Bay of Algeci- 
xas from the open sea of the Mediterranean, and command- 
ing the strait by which the Mediterranean communicates 
with the Atlantic. Its latitude is 3G° & 23" N. and its 
longitude 5° 20' 55" W. The “ rock,” as the promontory is 
familiarly called, is about miles in length, with a varying 
breadth of from 2 to 6 furlongs. Rising abruptly from the 
low sandy isthmus which connects it -with the mainland to 
a height of 1200 feet, the main ridge continues south for 
about 1^ miles, being separated by two transverse depres- 
sions, known respectively as the northern and Southern 
<Qucbrada, into throe pretty distinct summits — the Wolfs 
-Crag or North Front, the Middle Hill or Signal Station 
‘(1255 feet high), and the Pan de Azucar or Sugar Loaf Hill, 
■dominated by O’Hara’s tower (1408 feet). This last sum- 
mit descends somewhat abruptly on the south to the Wind- 
mill Plateau, an almost level aim about half a mile in 
length by a quarter in breadth, which, from a height of 
400 feet above the sea, slopes south till it is only 300 foet 
above the sea, and then in its turn sinks abruptly for about 
200 feet to the Europa Plateau, which, also sloping seaward, 
terminates in a cliff about 50 foot high. Towards the east 
■or Mediterranean side the promontory presents . as precipi- 
tous and inaccessible a front as towards the north, but 
towards the west the ascont is comparatively gradual though 
interrupted by longitudinal cliffs and ravines, and a con- 
siderable space of fairly level ground at tho foot affords a 
site for the town. 

Tire basement rock of Gibraltar is for the most part a 
greyish white or pale grey limestono, of compact and some- 
times crystalline toxturo, arranged in beds, but in some 
places apparently amorphous. Above the limestone is a 
.series of dark greyish blue shales with Intercalated beds and 
bands of grit, sandstone, and limestone; and distributed 
here and there about the promoutory are various limestone 
breccias, bone-breccias, and calcareous sandstones, as well 
as loos© sand and debris. It is evident that the whole 
promontory has had an eventful geological 'history in com- 
paratively recent periods. The limestone and the shales 
are both of Lower Jurassic age, but the Test of the forma- 
tions are of much more amoient date. According fro the 
researches of Professors Ramsay and Oeikie ( ,s£ Geology 
of Gibraltar,” in the Quarterly Journal of the Geological 
Society , London, 18 78), the oldest superficial accumulation is 
the unfossilrf erous limestone breccia of Buena Vista, which 
must have been formed under somewhat severer climatic 
conditions than the present, and when the rock had a wider 
area of low ground at its base. This period was probably 
followed by one with a genial climate, during which the 
promontory, if indeed it was not rather an isthmus between 
Europe and Africa, was clothed with vegetation and 
inhabited by a rich mammalian fauna, -whose remains are 
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still found in the Genista caves. Next there came a 
subsidence of a large proportion of the rock to the extent 
of 700 feet below the present level, the consequent erosion 
of ledges and platforms, and the formation of the calcareous 
sandstones which have incorporated shells of recent Mediter- 
ranean. species. The process of depression was apparently 
interrupted by pauses. On its re-elevation, the land was 
again of greater extent than now; Africa and Europe were 
perhaps reunited, and the climate was probably genial. By 
a new depression the rock was brought into its present geo- 
graphical relations. 

Like most masses of limestone formation, the promontory 
of Gibraltar is honeycombed with caverns and subterrane- 
ous passages, and the Genista cave, already incidentally 
mentioned, is only one of the many to which it owes the 
title of the Hill of Caves. A special interest attaches to 
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some of them for 'the paloeontological and 'archaeological 
remains which they yielded to the explorations of Captain 
Bronte ’between 1863 and 1868. St Michael’s Cave, which, 
is the most frequently visited by strangers, has its entrance 
'about 1100 feet above the sea on the western face of the 
■rook in the line of the Southern Quebrada. A rapid riope 
<of earth gives admission to a hall 200 feet long by w 
feet high, the roof of which appears as if it were supported 
by massive stalactite pillars ; and from ’this hall access 
is obtained to a series of four similar naves eonnectCd 
with each other by tortuous passages, the 'last cave herpg 
•situated about 300 feet below the -surface, and about *400 
feet of travelling -distance south by west from the ‘■entrance. 
The first of the four was -called Victoria care by its dis- 
coverer Captain Brome, 'and the three •othere, being more 
! closely associated, received the cemaam -name -of Leonora^ 
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caves. “ Nothing,” says Captain Brome, “ can exceed the 
beauty of tlie stalactites ; they form clusters of every im- 
aginable shape — statuettes, pillars, foliages, figures. Even 
the American visitors have been compelled to acknowledge 
that, as regards beauty and picturesquene&s, even the 
Mammoth Cave would not come near them.” The mam- 
malian remains of the Genista cave have been investigated 
by Mr Busk (“ Quaternary Fauna of Gibraltar,” in Trans 
of Zool. Soc., vol. x. p. 2, 1877), and found to comprise 
specimens of a bear, probably Ursus fossilis of Goldfuss, 
a hyaena, probably R. crocuta or spelcea ; various species 
of cats, from the size of a leopard to that of a wild cat , a 
rhinoceros similar to the species found m the valley of the 
Thames ; two forms of ibex ; and the hare and the rabbit. 
No trace has been discovered of Rhinoceros tichorinus, of 
Ursus spelceus , or of the reindeer, and the only relic of the 
elephant as yet registered within the peninsula is a per- 
fect specimen of the penultimate upper molar tooth of 
Flephas anUquus . For further details see James Smith of 
Jordanhill “ On the geology of Gibraltar,” in Quart . Journ. 
of {Zeal. Soc., vol ii., and G. Busk and Hugh Falconer 
“On the Fossil Contents of the Genista Cave,” m Quart . 
Journ . of Geol. Soc., vol. xxi., reprinted in Falconer’s 
Palaeontological Memoirs, London, 1868. 

To the voyager entering the straits the rock presents a 
bare and almost barren aspect, especially when the summer 
suns have dried up the verdure , but as he approaches he 
discovers a considerable clothing of vegetation, and closer 
acquaintance reveals the existence of an extensive flora. 
Here and there a grassy glen gives shelter to a group 
of trees, and the villas of the English residents are sur- 
rounded with luxuriant gardens and copses. Dr E. F. 
lvclaart in his Flora Galpensis (London, 1846) enumerates 
upwards of 400 flowering plants and ferns as indigenous to 
Gibraltar, and about fifty as introduced Of the former a 
few appear to be species peculiar to the rock. White 
poplars, the cottou-tree, the pepper-tree or pimento, the ilex, 
and the pine are the most uoticoablo of the larger trees ; 
the bella-sombra ( Phytolacca dioica), introduced by General 
Don, the aloe, and the prickly pear aro common ; and 
on the eastern side of the rock the dwarf palm ( Chanumtps 
himilis ) covers large areas. Among the fruit trees, which, 
however, are cultivated rather for ornament than for profit, 
may be mentioned the almond, the olivo, the orango, tlio 
lemon, the p omegranate, tk o Jig, and the loquat. In J anuary 
and February many portions of the rock present a charming 
sight from the profusion and beauty of the wild flowers. 
The fauna of Gibraltar is naturally poor, — rabbits, foxes, 
partridges, pigeons, and woodcocks being the principal 
species. The little Barbary apes, of which every schoolboy 
has heard, but which not ovary resident in Gibraltar 
has seen, are few in number, not moro than twenty per- 
haps, and they usually inhabit Iho higher and eastern 
parts of the rock, excopt when they aro driven towards tho 
lower grounds by the cold winds from the north-oast. They 
then do a little damage to tho fruit trees ; but they enjoy 
impunity as perfect as that of the stories in Holland or 
the ibis in Egypt. As to its climate Gibraltar belongs to 
the subtropical zone, with a dry summer and a rainy season 
in winter. More than half the .rainfall of the year, which 
only amounts to about 28 or 30 inches, occurs inNovembor, 
December, aud January ; and the three months of June, 
July, aud August are hardly refreshed by a shower. The 
temperature is subject to frequent disturbances: from 93° 
to 87° is the highest reached (July), and 43° the lowest 
(February), and the mean for the summer months is from 
f 4° to 79°. In summer the heat is tempered by a sea-breeze 
which blows from about 1 0 a.m. till shortly before sunset. 
Easterly winds or levanters are common from July to 
November, and during their prevalence every living creature 


seems to suffer. Heavy dews and thick fogs occur in 
autumn, and are as disagreeable as they are unhealthy Iu 
the early part of the present century Gibraltar was notori- 
ously filthy and ill-drained, and epidemic diseases committed 
great ravages from time to time ; but great improvements 
have been effected, especially through the samtaiy com- 
mission instituted in 1865. The inhabitants were formerly 
dependent on the rainfall for most of their water supply, 
the spungs in the rock being both scanty and brackish ; but 
m 1869 an abundant source of fairly good water was found 
to exist under the sands of the North Front, and pumps 
and conduits have been constructed for its distribution. 
In 1876 the quality of the water was reported to be de- 
teriorating. Besides the private tanks, still numerous 
throughout the town, there are eight bomb-proof cisterns 
for rain-water, of a total capacity of 40,000 tons. The 
navy tank, for the supply of ships, holds from 9000 to 
11,000 tons. 

Gibraltar is emphatically a fortress, and in some respects 
its fortifications are unique. On the eastern side the rock 
needs no defence beyond its own precipitous cliffs, and m 
all other directions it has been rendered practically impreg- 
nable. Besides a sea-wall extending at intervals round the- 
western base of the rock, and strengthened by curtains and 
bastions and three formidable forts, there are batteries in 
all available positions from the sea-wall up to the summit 
1350 feet above the sea, and a remarkable series of galleries, 
has been hewn out of tho solid face of the rock towards tho 
north and north-west Those galleries havo an aggrogato 
length of between 2 and 3 miles, and their breadth is. 
sufficient to lob a carnage pass. Fort-holes are cut at 
intervals of 12 yards, so contrived that tlio gunners are safe 
from the shot of any possible assailants. At the end ot one 
of the gallorios hollowed out in a prominent part of tlio 
cliff is St George’s Hall, 50 foot long by 35 feet wide, in 
which tlio governor was accustomed to givo fetes. Alter- 
ations, extensions, aud improvements are continually taking 
placo in tho defensive system, and now guns of the most: 
formidable sort aro gradually displacing or supplementing, 
the old-fashionod ordnance. Tlio whole population of 
Gibraltar, whether civil or military, is subjected to certain 
stringent rules. For even a day’s sojourn tho alien must 
obtain a pass from tho town-major, and if he wish to remain 
longer a consul or householder must boeomo security for his 
good behaviour Licences of residence are granted only for 
short periods — ton, fifteen, or twenty days but they can bo 
ronowed if occasion require. Military officers may introduce 
a stranger for thirty days. A special permit is necessary 
if tlio visitor wishes to sketch. 

Though the town of Gibraltar may bo said to date from 
tho 14th eonbury, it has preserved very little architectural 
ovidcnco of its antiquity, Bebuilb on an enlarged and im- 
proved plan after its almost comploto destruction during 
tlie great sioge, it is still on the whole a mean-looking town, 
with narrow streets and lanes and an incongruous mixture- 
of houses after tho English and tho Spanish typos. As a 
proprietor may at any moment bo called upon to givo up his. 
house and ground at the demand of the military authorities, 
ho is naturally deterred from spending his money on sub- 
stantial or sumptuous erections. The area of tho town is 
about 100 acres. Tho public buildings comprise the 
cathedral of the Holy Trinity, a poor imitation of Moorish 
architecture ; tho governor’s house, formerly a Franciscan 
monastery and still familiarly known as “ Tho Convent 
the exchange} the court-house; the civil hospital; the 
revenue offices ; and the garrison library, planned by Colonel 
Drinkwater iu 1793. The library has excellent reading- 
rooms, and contains from 40,000 to 45,000 volumes. At 
the north-east comer of the town stand the remains of the 
Moorish castle. Towards the south the lower grounds are- 
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occupied by tbe Grand Parade and the Alameda Gardens, 
laid out by General Don in 1814 , and beyond these are 
the old convict establishment, the dockyard, and the new- 
mole parade. Further south, at Eosia, is the naval hospital, 
erected in 1771. 

Gibraltar has been a free port since the year 1705, — a 
distinction which it owes in part to the refusal of the 
emperor of Morocco to allow the export of materials for the 
fortifications unless his subjects obtained full liberty of trade. 
In the early part of the present century the commercial 
activity of the little colony was remarkably great. While 
the average value per annum of British manufactures ex- 
ported to the rest of Spain during the ten years from 1831 
to 1840 was less than ,£385,000, the corresponding average 
for Gibraltar was more than £486,000 ; and m the year 
IS 10 the ratio of Spain and Gibraltar was £404,252 to 
£1,111,176. Since that date there has been comparatively 
little advance, — the average annual value of all the Butish 
and colonial produce and manufactures for the ten years 
from 1868 to 1877 being £1,074,785. Besides the legiti- 
mate trade fostered by the demands of the garrison and the 
neighbouring cities of Spam, Gibraltar has long had a large 
contraband traffic especially in tobacco and Manchester 
goods. Mainly carried on by Spaniards, it continued to 
thrive in spite of the exertions of the Spanish authorities, 
and is now kept down mainly to the action of British 
officials. About 1200 tons of tobacco are sold annually in 
the Jews’ Market; no fewer than eleven houses import 
upwards of 1000 tons annually, and its manufacture and 
manipulation give employment, it is said, to about 1550 
persons. Fully two-thirds of the tobacco comes from 
Calcutta and otlior Indian ports. “Wool, grain, and 
wax from Morocco, fruit, wine, oil, and other produce from 
Spain, are sent to Gibraltar for transhipment to England, 
France, Germany, Belgium, Holland, Portugal, America, 
ports in the Mediterranean, India, and China ” As a port 
of call, the Bay of Gibraltar has recently increased in lm 
parlance Upwards of 5000 vessels enter the port an- 
nually, aud of these more than half are propelled by steam. 
The average annual tonnage of the ships that entered 
botwoon 1871 and 1875 was 2,069,508, and of this no 
loss than 1,594,174 was British. Quarantine was estab- 
lished in 1830. By the shipping act of 1868 the governor 
was empowered to remove from the rogister any vessel 
guilty of a violation of the Spanish revenue laws discreditable 
to the British flag, In 1865 a duty was imposed on wines 
and spirits. Great commotion was caused among tho mer- 
cantile population of Gibraltar in 1871 by a proposed 
customs ordinance, framed for the suppression of the smug- 
gling. One of its chiof provisions was that no tobacco 
should bo exported or imported in vessels of less than 100 
tons burden or in packots of loss than 80 lb. 

The population of Gibraltar in 1840 was 15,554, of 
whom 11,313 wero British subjects and 4241 aliens; and 
by 1850 it had increased to 15,823, with 3641 aliens. In 
I860 the civil population, including foreigners visiting 
the garrison, amounted to 17,647 ; but the number of 
resident inhabitants was only 15,467. According to returns 
for 1872 the total population was 18,695 (8969 males and 
9726 fomalos), the aliens numbering 2241 and the military 
6521. The death-rato of the civil population varies from 
25 to 31 per thousand, but it is almost always exceeded by 
the birth-rate. During the five years 1871-1875 the average 
number of births por annum was 592'4, and of deaths 
538*2. Besides tho natives, who themselves are of vaiious 
origin, there are always in the town considerable numbers 
of Spaniards, Portuguese, and Italians, as well as stray re- 
presentatives of almost every nationality engaged in the trade 
of the Mediterranean, Though by the treaty of Utrecht 
it was specially bargained by Spain that “ no leave shall be 
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given under any pretence whatever either to Jews or Moors 
to reside or have their dwelling in the town of Gibraltar,” 
the native Jews by 1844 numbered no fewer than 1385. 

The greater part of the population is Homan Catholic, 
but full religious liberty is of course enjoyed. The church 
of the Holy Trinity was constituted to be a cathedral and 
bishop’s see of the Church of England in 1843. The 
Wesleyan s and the Presbyterians have places of worship. 
St Andrew’s, the new Presbyterian church, was built by 
the Free Church of Scotland in 1854 A proposal for 
concomitant endowment of “ church bodies for the Anglican 
and Homan Catholic communities” with the annual sum 
of £500 was made by the governor in 1876, but it was. 
not sanctioned by parliament An annual grant to this 
amount is made to both bodies, but tie Government no 
longer keeps the cathedral in repair. The Homan Catholic 
bishop of Antuioe is vicar apostolic of Gibraltar. 

Gibraltar was long an ill-managed and expensive colony ; 
but its expenditure is now sometimes even less than its 
revenue. During the five years from 1871 to 1875 the 
average expenditure, increased by several unusual items,, 
was £43,988 ; and the average income was £42,464. For 
1877 the expenditure was £41,585, or £1739 more than 
the income. The chief sources of the revenue are the port 
and quarantine dues, the excise on the consumption of 
wines and spirits, and the ground and house rents, — the 
three departments yielding respectively on the average 
from 1871 to 1875 £11,011, £11,512, #nd £6,206. It is 
worthy of note that the ground and house rentals have in- 
creased from £5629 in 1871 to £7078 in 1875. Among 
the heavier items of outlay are the governor’s salary, which 
amounts to £5000 per annum, and the judicial and ccclesi 
asitical expenses, which were, on an average from 1871 to 
1875, respectively £3909 and £1061. The total cost of 
the military establishment was, on the average of four years 
from 1869 to 1873, £315, 454, —of which £250,340 wns the 
average cost of tho regular troops, £1610 for the jails, and 
£19,293 for the barracks. The convict establishment 
was abolished in 1875. At that date it contained 238 
prisoners, who were managed on the associated system ; 
and giievous complaints were made of the difficulty of 
maintaining satisfactory discipline. 

History . — Gibraltar was known to the Greek and Homan geo- 
ginpheis as Calpe or Alyhe, the two names being probably corruptions 
of the same local (perhaps Phoenician) word. The eminence on the 
African coast near Ceuta which bears the modern English name of 
Apes’ Hill was then designated Abyla; and Calpe and Abyla, at 
least according to an ancient and widely current interpretation, 
formed tlie lenownod Pillars of Heicules (Herculis colmuna 1 , 
'HpaK\tovs orijAcu) which for centuries were tho limits of enterprise 
to the seafaring peoples of the Mediterranean world The sti.it e opr 
importance of the rock appears to have, been first discovered by the 
Moors, who, when they crossed over from Africa in the 8th century, 
selected it as the site ot a fortress. From tlieii leader Tarilc lbn Zey ad 
it was called Gebel Tarilc or Tank's Hill; and, though the name had a 
competitor in Gcbel af Fntah or Hill of the Entrance, it gradually 
gained acceptance, andstillremains sufficiently recognizable m the cor- 
rupted form of tho present day. The first siege of the rock was m 1309, 
when it was taken by Alonzo Perez do Guzman for Ferdinand IV. of 
Spam, who, m order to attiaet inhabitants to the spot, offered an 
asylum to swindlers, thieves, and nnmleiers, and promised to levy no- 
taxes on the import or oxpoi t oi goods. The attack of Ismail ben 
Feroz in 1315 (2d siege) was frustrated ; but m 1333 Vasco Paez do 
Moira, having allowed the forliheations and gai risen to decay, was 
obliged to capitulate to Mahomet IV. (3d siege). Alphonso's attempts, 
to recover possession (4th siege) wero futile, though pertinacious and 
heroic, and he wns obliged to content himself with a tribute for the 
rock ftom Abdul Molek of Granada ; but after Ins successful attack 
on Algeeiras m 1344 he was encouraged to try Ins fortune again at 
Gibraltar. In 1349 he invested the rock, but the siege (6th siege) w'as 
brought to an untimely close by Ins death from th? plague in February 
1350. The next or 6th siege resulted simply in the transference of 
tho coveted position fi om the hands of the king of Morocco to those of 
Yussef III. of Granada; and the 7th, undertaken by the Spanish, 
count of Phobia, Enrico da Guzman, proved fatal to the besieger and 
, his forces. In 1462, however, success attended the efforts of Alonzo 
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de Areos (8th siege') , andm August the rock passed once more under 
Christian sway. The duke of Medina Sidouia, a poweiful grandee 
who had assisted m its capture, was anxious to get possession of the 
foi tress, and though Henry IY at first managed to maintain the 
claims of the crown, the duke ultimately made good his ambition 
by force of arms (13th siege), and m 1469 the lung was constiamed 
to declare his son and his hens perpetual governors of Gibraltar 
tn 1479 Ferdinand and Isabella made the second duke maiqmsof Gib- 
raltar, and in 1492 the thud duke Don Juan was reluctantly allowed 
to retain the fortress At length in 1501 Garcilaso de la Yega was 
ordered to take possession of the place m the king’s name and it was 
formally meorpoiated with the domains of the crown. After Ferdi- 
nand and Isabella were both dead the duke Don Juan tried m 1506 
to recover possession, and added a 10th to the list of sieges Thuty- 
fbur years afterwards the garnson had to defend itself against a much 
more formidable attack (11th siege)— the pnates of Algiers having 
detei mined to leeover the rock for Mahomet and themselves The 
conflict was severe, but lesulted in the repulse of the besiegeis. 
After this the Spaniards made great efforts to strengthen the place, 
and they succeeded so well that throughout Europe Gibraltar was 
regarded as impregnable. 

In the course of the War of the Spanish Succession, however, it 
was taken by a combined English and Dutch fleet under Sir George 
Eooke, assisted by a body of troops under Prince George of Hessc- 
Darmstadt The captors had ostensibly fought m the interests of 
Charles archduke of Austria (afterwards Charles III ), but, though 
his sovereignty over the rock was proclaimed on July 24, 1704, Sir 
Geoige Eooke on Ins own responsibility caused the ICnglish flag to 
he hoisted, and took possession in name of Queen Anne It is 
hardly to the honour of England that it was both unprincipled 
enough to sanction and ratify the occupation, and ungrateful 
enough to leave unrewarded the general to whose unscrupulous 
patriotism the acquisition was due The Spaniards keenly felt the 
injustice done to them, and the inhabitants of the town of Gibraltar 
m great numbers abandoned then homes lather than recognize the 
authority of the invaders In Octobei 1704 the rock was invested 
by sea and Lind , but the Spanish slaps weic dispersed by Sir 
John Leake, and the marquis of Villadaras fared so ill with his 
forces that ho was rcpkiood by Marshal Tessa, who was at length 
compelled to uuso the siege m Apnl 1705 During the next twenty 
years there were endless negotiations for the peaceful siurendoi of 
the fox tress, and m 1726 the Spaniards again appealed to arms. 
But the Oonde de la Tones, who had the chief command, succeoded 
no belter than his predecessors, and the defence of the garnson 
under General Clayton and the earl of Portmore was so effective that 
the tvrmisLieo of June 23d practically put a close to the siege, though 
two years elapsed before the general pacification ensued The most 
memorable siege of Gibraltar, indeed ono of the most memorable of 
all sieges, was that which it sustained from the combined land ami 
sea foices of France and Spain during the years 1779-1783 The 
grain! attack on the place was made on the 13th .September 1782, 
and all the resources of power and science were exhausted by the 
assailants in the fruitless attempt On tho side of the sea they 
brought to bear against tho fortress forty-six sail of tho line, ami a 
countless lleot of gun and mortal boats. But their chief hope lay 
in the floating batteries planned by D’Ar^on, an eminent French 
engineer, anil built at the cost of half a million sterling. They 
wore so constructed ns to be impenetrable by the. red-hot shot which, 
it was foreseen tho garnson would employ; and such hopes wore 
■entertained of their ellieiencv that they were styled invincible. 
The Count d’ Artois (afterwards Charles X.) hastened from Paris to 
witness the capture of tho place. Ho arrived iu time to see the total 
destruction of the iloating batteries, mul a considerable portion of 
the combined Hoot, by tlio English lire. Despite this disaster, how- 
ever, the siege continued till brought to a close by the general 
pacification, February 2d, 1783, The history of tho four eventful 
years’ siege is fully detailed in the work of Driukwaler, who 
himself took part m the defence, and in tho Life of its gallant 
■defender Sir George Augustus Eliott, afterwords Lord Heathiiold, 
whoso military -skill and moral courage place him among the best 
soldiers and noblest men whom Europe produced during the 18th, 
century, 

Since 1783 the history of Gibraltar has been comparatively 
uneventful. In Hie beginning of 1801 there were rumours of a 
Spanish and French attack, but the Spanish ships were defeated off 
Algeeiras in June by Admiral Sanmarez. Improvements in tlio 
fortifications, maintenance -of military discipline, and legislation iu 
regard to trade and smuggling are the principal matters of recent 
interest 

See Col. Themes James, History of tho Herculean Ghaitt, Lntifl,, 1777; Aynltt, 
Historic/, de Gibraltar, Madrid, 1782, English tomslation by Bell, Lend,, 1845; 
Ancoll, A Owrumstanhat Journal of the Blockade and Biege-of-Mbr at tar, 1770-1788, 
Liveipool, 1784; Chevahei cl’Ai 9011 , Memoires pour servlr a t'histoire (In sUge da 
- Gibraltar , Paris, 1782; Ilennen. Shetc/ies of (he Medical Topography of the Medi- 
terranean, Lond,, 1880, Boissler, Voyage botmique done la Midi de VEspagne, 
Pari*, 1830 , Major Horfc, Descriptions and Begems of Gibraltar, Lend., 1889; ,J. 
41 Garter, Select Views m Gibraltar, Lond , 1846 , Sayer, The Hntorpof Gibraltar, 
Aond,, 1862; A History of Gibraltar; with Photographic Illustrations by J, M. 
JJmn, Lond , 1870, Fenton, Sorties from Gibraltar , 1872. 
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GIBSON, Edmund (1669-1748), bishop of London, the 
learned compiler of the Codex Juris Ecclesia&tici Angltcani, 
was bom at Bampton m Westmoi eland in 1669. After a 
promising career at one of the local schools, he was in 1686 
entered a scholar at Queen’s College, Oxford, where, at the 
early age of twenty-two (1692), he distinguished himself by 
the publication of a valuable edition of the Saxon Chronicle , 
with a Latin translation, indices, and notes This was fol- 
lowed m 1693 by an annotated edition of the De Institutione 
Oratorio, of Quintilian, ancl m 1694 by a translation m two 
volumes folio of Camden’s Britannia , “ with additions and 
improvements,” m the preparation of which he had been 
largely assisted by the volunteered aid of various English 
antiquaries. Shortly after Tenison’s elevation to the see of 
Canterbury in 1694 Gibson was appointed chaplain and 
librarian to the archbishop, and at a somewhat later period 
he became rector of Lambeth and archdeacoix of Surrey In 
the discussions which arose during the reigns of William 
and Anne relative to the rights and privileges of the. Con- 
vocation, Gibson took a very active part, and in a series of 
pamphlets warmly argued for the right of the archbishop 
to continue or prorogue that assembly. The controversy 
suggested to him the idea of those researches which resulted 
m the Codex Juris Eccles iustici A wjl icci n 1 , published m two 
vols. folio in 1713, — a work which discusses more learnedly 
and comprehensively than any other tlio legal rights and 
duties of the English clergy, ancl tho constitution, canons, 
and ai tides of tho English Church. In 1715 GibBon was 
presented to tho see of Lincoln, whence lio was in 1723 
translated to that of London, where for twenty-five years lie 
exercised an immense influence, being tho authority chiefly 
consulted by the court on all ecclesiastical aflaiis. While 
a conservative in church politics, he yet respected tlio vari- 
ous forms of dissent, and discouraged all attempts to prevent 
dissenters from worshipping in tho manner and according to 
the principles which they preferred. II 0 exercised a vigilant 
oversight over the morals of all ranks and dasses of tho 
community committed to his charge ; and his fearless 
denunciation of the licentious masquerades which had 
boeomo highly popular at court finally lost him the royal 
favour. Among tho literary efforts of his later years the 
principal were a series of Pastoral J Midi's in defence of tho 
“gospel revelation, ” against “ lukewarmness” and “en- 
thusiasm,” and on various topics of tho day; also tho 
Preservative, against Popery, in 3 vols, folio (1738), a 
compilation of numerous controversial writings of eminent 
Clmrcli of England divines, dating chiefly from tho period 
of James II. Gibson died on the 0th September 1748, 

A second edition of Dus Codex Juris, “revised and improved, with 
largo additions by tlio author, ” wuh published at Oxford m 1761. 
Besides the works already mentioned, Gibson published a number 
of tier mans, anil other works of a religious and devotional kind. 
The Vila Thome. Bmlleii with the llnloritt Bibliotheca’. BodUumai 
in tho Oatahgi librarian inanuscriptonun (Oxford, 1697), and the 
Jioliquiw tiprlimnniam; (Oxford, 1098), are, also fiom his pan. 

GIBSON, John (1790—1806), sculptor, was bum near 
Conway, in 1790, in very humble ciraims fancies, Mb farther 
being a market gardener. Ho is a notablo example '©f ono 
who, with no so-called start in life, carved his way to dis- 
tinction by the force of a steady purpose and strong will. 
To his mother, whom ho described as ruling his father and 
all the family, he owed, like many other groat mon, tho 
energy and determination which carried him over every 
obstacle. He narrowly escaped emigration to America, the 
first step towards which took tho family iso Liverpool, 
whore his mother’s will interposed to keep them, He 
was then nine years of age, and wm sent to school. The 
windows of the print shops of Liverpool riveted his 'atten- 
tion ; and, having no means to purchase the commonest 
print, he acquired the habit of committing to ocular memory 
the outline of one figure after another, drawing at •■©n his 
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return home. Thus early did he form the system of observ- 
ing, remembering, and noting, sometimes even a month 
later, scenes and momentary actions from nature — a habit 
peculiar m that degree to himself, but of the utmost im- 
portance to all artists to practice. In this way he, by 
degrees, transferred from the shop window to his paper at 
home the chief figures from David’s picture of Napoleon 
crossing the Alps, which, by particular request, he copied 
in bright colours as a frontispiece to a little schoolfellow’s 
new prayer-book, for sixpence. At fourteen years of age 
Gibson was appi enticed to a firm of cabinetmakers, — por- 
trait and miniature painters m Liverpool requiring a 
premium which his father could not give. This employ- 
ment so disgusted him that after a year (being interesting 
and engaging then apparently as m after life) he per- 
suaded his masters to change Ins indentures, and bind 
him to the wood-carving with which their furniture was 
■ornamented, This satisfied him for another year, when 
,an introduction to the foreman of some marble works, and 
tho sight of a small head of Bacchus, unsettled him again. 
He had heie caught a glimpse of his truo vocation, and 
in his leisure hours began to model with such success 
that lus efforts found their way to the notice of Mr 
Francis, tho proprietor of the marble works. Tho wood- 
carving now, in turn, became Ins aversion; and having 
in vain entreated his masters to sot him free, lie insti- 
tuted a strike, Ho was every day duly at Ins post, but did 
no work. Threats, and even a blow, moved him not. At 
longtsh the offer of £70 from Francis for the rebellious 
apprentice was accepted, and Gibson found himself at 
last bound to a master for the art of sculpture. Francis 
paid tho lad Gs. a week, and received good prices for his 
works, — sundry early works by the youthful sculptor, which 
exist in Liverpool and tho neighbourhood, going by the 
name of Francis to this clay. It was while thus apprenticed 
that Gibson attracted tho notice of Mr Roscoc, whose taste 
in Greek art seems to have been superior to his judgment in 
Italian history. For lnm Gibson executed a basso rilievo m 
terra cotta, now in tho Liverpool Museum. Roscoo opened 
to the sculptor tho treasures of his library at Allerton, by 
which lie became acquainted with -the designs of tho great 
Italian masters. A cartoon of tho Fall of the Angels 
markotl this period, — now also in tho Liverpool Museum. 
Wo must pass over his studios in anatomy, pursued gratu- 
itously by tho kindness of a medical man, and his introduc- 
tions to familios of refinement and culture in Liverpool. 
Roscoo was an excellent guide to the young aspirant, point- 
ing to tho Greeks as tho only examples for a sculptor. Gib- 
son hero found his truo vocation. A basso rilievo of Psycho 
carried by tho Zephyrs was tho result. Ho sent it to tho 
Royal Academy, where Flaxman, recognizing its merits, gave 
it an excellent place. Again he became unsettled. Tho 
ardont young breast panted for “ the great university of 
Art ” — Romo ; and the first step to the desired goal was to 
London. Here he -stood batweon the opposite adviao and 
infiuonco of Flaxman and Chant rey — the ono urging Mm to . 
Romo as the highest school of •sanipture .in tho world, tho 
•other maintaining that London could do as amioh for .him. 
It is not difficult to guess which was Gibson’s choice. He ■ 
arrived in Rome in October 1817, at a comparatively late 
ago for a first visit. There ho immediately experienced the 
charm aud goodness of the true Italian character in tho 
person of Canova, to whom he had Introductions, — tho 
Venetian pitting not only Ms experience in art but his purse 
at Hie English student’s service. Up to -this dime, though 
his designs show a fire and power -of imagination in which no 
tesacMug is missed, Gibson had -had no instruction, -and had 
studied .atno Academy. In Rome he first became acquainted 
with roles and technicalities, in which the merest tyro was 
hefore him, Genova introduced him into the Academy 
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supported by Austria, and, as is natural with a mind like 
Gibson’s, the first sense of his deficiencies m common 
matters of practice was depressing to him He saw Italian 
youths already excelling, as they all do, m the drawing of 
the figure. But the tables were soon turned His first 
work in marble — a Sleeping Shepherd modelled from a 
beautiful Italian boy — lias qualities of the highest order. 
Gibson was soon launched, and distinguished patrons, first 
sent by Canova, made their way to lus studio m the Via 
Fontanella. His aim, from the first day that he felt 
the power of the antique, was purity of character and 
beauty of form He very seldom declined into the pretti- 
ness of Canova, and if he did not often approach the 
mosculiue strength which redeems the faults of Thorwaldsen, 

| he more than once surpassed him. even in that quality. We 
allude specially to his Hunter and Dog, and to the grand 
I promise of hi3 Theseus and Robber, which take rank as tho 
I highest productions of modern sculpture. He was essen- 
tially classic in feeling and aim, but here the habit of 
observation we have mentioned enabled him to snatch a 
grace beyond tho roach of a mere imitator. His subjects 
were gleaned from the free actions of the splendid Italian 
people noticed in Ms walks, and afterwards baptized with 
such mythological names as best fitted them. Thus a gill 
kissing a child, with a sudden wring of the figure, over her 
shoulder, became a Nymph and Cupid ; a woman helping 
her child with Ins foot on her hand on to her lap, a Bac- 
chante and Faun ; his Amazon thrown from her Horse, one 
of his most original productions, was taken from an accident 
he witnessed to a female rider in a circus ; and the Hunter 
holding in Ms Dog was also the result of a street scene. 
Tho prominence ho gave among his favourite subjects to the 
little god “ of soft tribulations ” was no less owing to his 
facilities for observing the all but naked Italian children, in 
the hot summers he spent in Rome. 

In monumental and portrait statues for public places, 
necessarily represented in postures of dignity and repose, 
Gibson was very happy. His largest effort of this class — tli o 
group of Queen Victoiia supported by J ustico and Clemency, 
m the palaeo of Westminster — wo agree with himself in 
pronouncing his finest work in the round. Of noble 
character also in execution and expression of thought is the 
statue of Mr Huskisson with the bared arm ; and no leas, 
in effect of aristocratic ease and refinement, tho seated figure 
of Dudley North, lie lays down tho axiom in his journal 
that the Greeks represented “ men thinking, and women 
tranquil,” and to the departure from this rule we attribute 
the unattractive colossal statue of Sir Robert Peel in W cut- 
minster Abbey. Tho very animation he has given to the 
head is too individual to harmonize with tho classic drapery, 
or with the real character of tho man. The great states- 
man is hero colloquial rather than eloquent in expression, 
while the position of the right foot suggosts the idea of a 
walking figure. Great as ho was in tho round, Gibson’s 
cMef excellence lay in basso rilievo, and in this less disputed 
sphere ho obtained his greatest triumphs. His thorough 
knowledge of tho horse, and his constant study of tho Elgin 
marbles— oasts of which are m Rome — resulted in the two 
matchless bassi rilievi, the size of life, which belong to tho 
etucl of -Fitzwilliam — the Hours leading the Horses of the 
Sun, and Phaothon driving the Chariot of the Sun. Most 
of his monumental works arc also in basso rilievo. Homo 
of these are Df a truly refined and pathetic character, such, 
as the monument to the countess of Leicester, 'that to his 
friend Mrs Huskies on in Chichester Cathedral, .and that of 
tho Bcraomi children. In reviewing the 'qualities most 
characteristic of this great artist, that of passionate ■expres- 
sion may be said to stand foremost. Bassion, either 
indulged or repressed, was the aatural impulse of Mb .art 
repressed as in. the Hours leading the ’Horses of the Sun. 
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and as in the Hunter and Dog j indulged, as scaicely before 
seen in the same intensity in the whole range of sculpture, 
as in the meeting of Hero and Leander, a drawing executed 
before he left England, Gibson’s power of drawing may 
be pronounced to have been unsurpassed by any modern. 
He had an iron hand, and used the pen m rapid action with 
as much certainty as if it had been the .giaver, Nowhere 
is the fire of his genius so unmistakably seen as m these 
first-hand productions. Nor can we wonder that marble, 
however highly wrought, could never entirely compensate 
for what was necessarily lost m the translation, Gibson 
was the first to introduce colour on his statues,— first, as 
a mere border to the drapery of a portrait statue of the 
Queen, and by degrees extended to the entire flesh, as m his 
Venus, and m the Cupid tormenting the Soul, belonging to 
Mr Holford. In both of these it amounts to no moie than 
the slightest tint. Gibson’s individuality was too strongly 
marked to be affected by any outward circumstances. In 
all worldly affairs and business of daily life he was simple 
and guileless in the extreme, but he was resolute m 
matters of principle, determined to walk straight at any 
cost of personal advantage. Unlike most artists, he was 
neither nervous nor irritable in temperament. It was said 
of him that he made the heathen mythology his religion ; 
and indeed m seiemty of nature, feeling for the beautiful, 
and a certain philosophy of mind, he may be accepted as 
a type of what a pure-minded Greek pagan, in the zenith 
of Greek art, may have been. Gibson was elected R A. m 
1836, and bequeathed all his propoity and Hie contents of 
liis studio to tho Eoyal Academy, where lus marbles and 
.casts are open to the public. He died at Homo m January 
1866. 

The letters between Gibson and Mrs Ilenry Samlbach, grand 
daughter of Mr Roscoo, and a sketch of Ins life that lady induced 
lum to write, furnish tho chief nmtouals for Ins biography. A 
volume of engravings from his finished works renders them very 
mdilForent justice A volume of facsimiles from Ins drawings is 
more worthy of him. (E. IS.) 

GICHTEL, Johann Georg (1638-1710), foiiudor of 
the mystic sect of Giclitelians or Angelic Brethren, was born 
at Itatisbou, where his father was a member of senate, on 
tho 1 4th of March 1638. Having acquired at school, besides 
an ordinary elementary education, a considerable acquaint- 
ance with Greek, Hebrew, Syriac, mid even Arabic, ho 
proceodod to Stmsburg to study divinity ; blit finding that 
the theological prelections of Schmidt and Spener there woro 
not conducive to the growth of his piety, ho removed to 
Spires, where he entered the faculty of law. In 16G4 ho 
was admitted an advocate at Eatisbon, but having bocome 
acquainted with the Baron von Wolfcz. an Hungarian noble- 
man who cherished enthusiastic if not extravagant schemes 
for the reunion of Christendom and tho conversion of tho 
world, he abandoned all interest in bis profession, and 
became an energetic promoter of the “ Christerbauliclio 
Jcsusgesellschafb,” or Christian Edification. Society of Jesus, 
in the interests of which he visited many parts of Germany 
and Holland. The movement in its beginnings provoked 
at least no active hostility; but when Giehtel bogan to 
attack the teaching of tho Lutheran clergy and church, 
especially upon the fundamental doctrine of justification 
by faith, he exposed himself to a prosecution which ulti- 
mately resulted in sentence of banishment and confiscation 
(1665), After many months of wandering and occasionally 
romantic adventure, he in January 1667 reached Holland, 
and settled at Zwoll, where he co-operated with Breckling, 
a man who shared lus views and aspirations. Having 
become involved in the troubles of this friend, Giehtel, after 
a period of imprisonment, was banished for a term of years 
from Zwoll, but finally in 1668 found a home in Amster- 
dam, where in a state of poverty (which, however, never 
became destitution), he lived out his strange life of visions 
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and day-dreams, of piophecy and prayer. He became an 
ardent student and disciple of Jacob Boehme, whose works 
he published in 1682 (Amsterdam, 2 vols.) ; but before the 
time of his death, which occurred Januaiy 21, 1710, he had 
attracted to himself a small band of followers known as 
Giclitelians or Angelic Brethien, who propagated oeitam 
views at which he had arrived independently ol Boelime. 
Seeking ever to hear the authoritative voice of God within 
them, and endeavouring to attain to a life altogether free 
from carnal desires, like that of “the angels in heaven, who 
neither marry nor are given in marriage,” they claimed to 
exercise a priesthood “ after the order of Melchizedek,” 
appeasing the wrath of God, and ransoming the souls of tho 
lost by sufferings endured vicariously after the example of 
Christ. The sect, never a numerous one, is said still to- 
subsist m some districts of Holland and North Germany. 
Gichtel’s correspondence was published without his know- 
ledge by Gottfried Arnold, a disciple, in 1701 (2 vols.), and 
again in 1708 (3 vols.). It has beon frequently reprinted 
under the title Theosoyhia Pradica. The seventh volume 
of llie Berlin edition (1768) contains a notice of Giclitol’s 
life. 

GIDEON, liberator, reformer, and “judge” of Israel, 
was the youngest son of J oash, of tho “ house ” of Abiozcr, 
and tribe of Manasseli, and had his homo at Ophrali, the 
site of which is probably to be sought westward of J ordan, 
somewhat to the south of the plain of J ezrcel. Gideon lived 
at a time when Israel, giown idolatrous, had been b* ought 
very low by periodic incursions of tho “ Midiamtes ” and 
“ Amalokites,” nomad tribes fiom the cast of Jordan, who. 
in great numbers were wont to overrun tho country, destroy- 
ing all that they could not carry away. In the beginning 
of the narrativo of his public life ho is represented as an 
unambitious man, quietly engaged in agricultural pursuits, 
who yet had already distinguished himself as a “mighty 
man of valour,” probably in guerilla warfare against tho 
common foe. According to that narrative, his first exploit 
worthy of special commemoration was tho destruction, by 
divine command, of tho altar of Baal belonging to his father, 
and of the Asliora beside it, and tho substitution of an 
altar to Jehovah. But immediately before this he had also 
been summoned by “tho angel of the Lord” to undertake, 
m dependence on supernatural direction and help, the work 
of liberating lus country from its long oppression, and, in 
tokon Hint lie accepted the mission, had already erected in 
Oplirah an altar which ho called “ Jahveh-Slinlom” (Jehovah 
is prosperity). Tho groat gathering of the Midiamtes and 
their allies on the north side of the plain of J ezrcel “stretch- 
ing from the hill of Moreli ” ; tho general muster first of 
Abiezer, then of all Manns, sell, and lastly of the neighbour- 
ing tribes of Ashor, Zebulun, and NaplUnli j the signs by 
which tho wavering faith of Gideon was steadied] the 
mothods by which an unwieldy mob was reduced to a small 
but trusty baud of ouorgotic aud determined men ; and the 
stratagem by which tlio vast army of Midiiui was surprised 
and routed by tho handful of Israelites descending from 
“ ahovo Endor,” are indicated with sufficient clearness in 
the Scripture narrative, and need not bo detailed minutely 
hero. There is some difficulty in following Hie account of 
the subsequent flight of the Midiamtes, which seems to have 
taken place in two directions, — Grab and Zeob making for 
the lower fords of Jordan towards the south-east, while 
Zebah and Zalmunna took tho upper passage, a little below 
the place where the river flows out of the Hea of Galilee. 
Leaving theEphraimites (who had now risen in force) to deal 
with the former, Gidoon with his 300 appeal’s to have kept 
up tho pursuit of the latter to Nobali and Jogbohah, points, 
beyond Succoth and Penuel, where a bloody contest resulted 
in the destruction of that portion of the Midianito army* 
and in the ultimate capture and execution of Zebah and 
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Zalmunna. Almost simultaneously with these occurrences 
eastward of J ordan, messengers from Ephraim bearing the 
heads of Oreb (“raven”) and Zeeb (“wolf”), who with 
their followers had been crushed at “the raven’s rock” and 
“ the wolf’s den ” respectively, announced the completeness 
of Israel’s victory. Having taken unrelenting vengeance 
on the men of Penueland Succotb, who had shown a timid 
neutrality when the patriotic struggle was at its 'crisis, 
Gideon returned to his native Ophrah, where he further 
distinguished himself by his pious magnanimity in refusing 
the kingship which had been put within his reach — an act 
of self-denial, however, which, according to the sacred his- 
torian, was somewhat neutralized by his subsequent folly m 
establishing a slirine which proved a snare to all Israel, not 
excluding his family or even himself. For forty years after 
the great victory he lived at his own house in Ophrah in 
considerable wealth and magnificence, yet always in a 
private station — there being no direct scriptural evidence at 
least that bis judgeship lasted during all that period, or 
that it ever gave him any position of legally recognized 
authority. The name of Gideon occurs in Heb xi, 32, m 
the list there given of those who became heroes by faith; 
but, except in Judges vi,-viii., it is not to be met with any- 
where in the Old Testament. In 1 Sam. xii. 11 and 2 
Sam. xi. 21 (LXX.) he is called Jerubbaal (the reading 
Jorubbesheth having been introduced into the latter passage 
in accordance with the usage explained in the article Baal). 
The fact that in Judges ix., which appears to be the oldest 
part of the narrative, he is invariably called Jerubbaal, has 
suggested to Kuenen and others that this ought to be re- 
garded as his original and proper name, that of Gideon 
(pSn5, i.e. “hewer” or “ warrior,” cf Isa. x. 33) having 
been a later designation. In confirmation of this it is 
pointed out that the derivation of as equivalent 

to ?pn in (“ Lob Baal contend against him,” v. 32, or 
“ Lob Baal contend for himself,” v. 31) is much less probable 
than that which interprets it as precisely analogous with such 
names as Merib-baal, Jolioiarib or Joanb, Seraiah, Israel, 
and pei haps also Josadec, all meaning “God fights” or “con- 
tends.” The nature of the grounds oil which it is conjectured 
that Gideon’s conquest of the Midianites was somewhat 
slower than the narrative on a first reading would lead ono 
to Bupposo, and that his religious reforms, far from beiug 
confined to a solitary act of his early manhood, wore rather 
the principal employment of his later life, is indicated in 
the histories of Israel by Ewald, Hitzig, and Kuenen. Seo 
also especially Wellhausen, Geschichte , i. 252 sq. 

GIEN, a town of France, at the head of an arrondissement 
in the department of Loiret, is situated on the right hank of 
the Loiro, 39 miles E.S.E. of Orleans The Loiro is crossed 
at Gion by a stone bridge of twelve arches, built about the 
end of the 1 5th century. The town is the seat of a tribunal 
of tho first instance and of a justice of peace court. The 
principal buildings are the prison, the hospital, tho old 
castle, originally built by Charlemagne, and reconstructed 
in 1494 by Anno do Beaujeu, daughter of Louis XI., and 
tho church of Saint Pierre, a modem structure of no parti- 
cular merit, but possessing an old square tower dating from 
the end of tho 15 th century. There aro manufactures of 
serge, leathor, and earth enwaro, and some trade in corn 
and wine. Tho population in 1 8T 6 was 6493. 

GIESELER, Jon ann Kakl Ludwig (1792-1854), one 
of tho most distinguished of the modem school of scientific 
writers on church history, was bom at Petersbagen, near 
Minden, where his father, a man of considerable vigour and 
independence of character, was minister, on the 3d of March 
1792. In his tenth year he entered the orphanage at Halle, 
whenco he duly passed to the university, his studies being 
interrupted, however, from October 1813 till the peace of 
1815 by a period of military service, during which he was 
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enrolled as a volunteer in a regiment of chasseurs. Having 
in 1817 taken his degree in philosophy, he mthe same year 
became assistant head master in the Mmden gymnasium, 
aud m 1818 was appointed conrector of the gymnasium at 
Cleves Here he published his earliest work ( Historisch - 
kritischer Versuch uber die Entstehung u. die fruhesten 
Schicksale der schnfllichen Evangelien ), a tieatise which 
has had considerable influence on all subsequent investiga- 
tions and discussions of the question as to the origin of the 
gospels, in so far as it may be considered to have finally 
disposed of that theory of a “primitive” written gospel to 
which most critics in the earlier part of the century had 
inclined. In 1819 Gieseler was appointed a professor 
ordmarius in theology in the newly-founded university of 
Bonn, where, besides lecturing on church history, he made 
important contributions to the literature of that subject in 
Eosenmuller’s Repertorium, Staudlin u. Tscliirner’s Archiv, 
and in various university “programs.” The first part 
of the first volume of his well-known Church History 
appeared m 1824. In 1833 he accepted a call to Gottingen, 
where the remainder of his life was spent, marked by few 
noteworthy events beyond the steady publication of volume 
after volume of his contributions to historical science. In 
1837 he was appointed a consistoriahath, and shortly after- 
wards was created a knight of the Guelphic order. In the 
winter of 1853-4 symptoms of failing health began to 
appear, and towards the end of the session he was able to 
lecture only occasionally, His death occurred on the 8th 
of J uly 1854. The fourth and fifth volumes of the Kirchen- 
geschichte, embracing the period subsequent to 1814, were 
published posthumously by Redepenmng (1855); and they 
were followed in 1856 by a Dogmengeschichte, which is some- 
times reckoned as the sixth volume of the Church History. 
Among church historians Gieseler continues to hold a very 
high place. Less vivid and picturesque in style than Hase, 
conspicuously deficient in Neander’s deep and sympathetic 
insight into the more spiritual forces by which church life is 
always more or less pervaded, he excels these and all other 
contemporaries in the fulness and accuracy of his informa- 
tion. His Lehrbuch der Kirchengeschichle , in which indeed 
the text as compared with the notes often occupies a very 
subordinate placo, is invaluable to tho student who wishes 
at each step to bo brought into direct contact with all tho 
original sources of information which it is of importance 
that ho should know. The work, which has passed through 
several editions in Germany, has partially appeared also in 
two English translations. That published in New York 
(Text Booh of Ecclesiastical History , 4 vols.), brings the 
work down to tho peace of "Westphalia, while that published 
in “Clark’s Theological Library” (Compendium of Ecclesi- 
astical History , Edin., 5 vols.) closes with the beginning of 
the Reformation. For the life of Gieseler reference may 
be made to Redepenning’s biographical sketch in tho fifth 
volume of the Kirckengeschichte, and to Herzog’s article in 
the Real-Encyclopddie (of which great work, it may be 
mentioned, Gieseler was an. energetic i>romoter). Both 
biographers testify that with the habits of a devoted student 
he combined those of an energetic man of business. He 
frequently held the office of pro-rector of the university, and 
did much, useful work as a member of several of its com- 
mittees. Ho took a warm interest also in tho Gottingen 
orphanage, where he was a daily visitor, knew all the 
children personally, and taught them to regard him as a 
counsellor and friend. 

GIESSEN, a town of Germany, capital of the province 
of Upper I-Iesso, in the grand-duchy of Hesse-Darmstadt, 
is situated in a beautiful and fruitful valley at the conflu- 
ence of the Wieseck with the Lahn, 33 miles N.N.W. of 
Frankfort. It is the seat of a bailiwick, a high court, 
and a district penal court. The old streets are narrow and 
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irregular, but in. the suburbs outside tlie old walls there 
are many elegant houses. Besides the university, the 
principal buildings are the provincial Government offices, 
comprising a portion of the old castle dating from the 12th 
century, the arsenal, the town-hall, the new gymnasium, and 
the town church. The university, founded m 1607 by the 
landgrave Louis V., has a large and valuable library, a 
botanic garden, an observatory, an anatomical theatre, 
an infir ma ry, a maternity hospital, a museum of natural 
history, and a chemical laboratory which was directed by 
Professor Liebig. The number of professors and teacheis 
of the university in 1875 was 52, and of students 340 
There is also a gymnasium and a real school. The in- 
dustries include the manufacture of woollen and cotton 
cloth of various lands, leather, candles, tobacco, and beer. 

Giessen was formed in the 12th century out of the villages Selters, 
Aster, and Ivroppach, for whose protection Count William of 
Gleiberg hmlt the castle of Giessen. Through marriage the town 
came into the possession of the palgrave of Tubingen, who sold it 
m 1265 to the landgrave Henry of Hesse It was surrounded with 
fortifications m 1530, which were demolished m 1547 by the 
empei or Charles V., but lebmlt in 1560 From 1807 they were 
gradually pulled down, and then site converted into promenades. 
The population of Giessen m 1875 was 13,980 

GIFFORD, William (1757-1826), publicist and mau 
of letters, was born at Ashburton, Devon, in April 1757. 
Having as a shoemaker’s apprentice manifested a remark- 
able aptitude for intellectual pursuits, he was by the charity 
of friends enabled to complete a previously imperfect school 
education, and ultimately to proceed m his twenty-third 
year to Oxford, where ho was appointed a Bible clerk in 
Exeter College Leaving the university shortly after 
graduation m 1782, he for some years acted as tutor to 
Lord Belgrave, whom he accompanied on two prolonged 
Continental tours. After having settled in London, lie in 
1794 published liia first work, a satirical piece, after Persius, 
entitled the Baviad , successfully aimed at a numerous school 
of second-rate writers then popularly known as tlie Della 
Cruseans. A second satire of a similar description, the 
Meeviad, directed against the corruptions of the drama, 
appeared in 1795. About this time Gifford became 
acquainted with Canmug, with whose help lie in August 
1797 originated a weekly newspaper of Conservative politics 
entitled the Anti- Jacobin, which, howevor, in the following 
year ceased to be published. An English version of 
Juvenal, on which he had been for many years engaged, 
appeared in 1802 ; to this an autobiographical notice of the 
translator was prefixed. Two years afterwards Gifford pub- 
lished an annotated edition of the plays of Massinger; and 
in 1809, when tlie Quarterly Review was projected, lie was 
entrusted with the management of that publication. It is 
on all hands conceded that the success which, attondod the 
Quarterly from the outsot was due in no small dogreo to the 
ability and tact with which Gifford discharged his editorial 
duties. His connexion with the Review continued until 
within about two years- of his death, which took place in 
London on the 31st of December 1 826. Besides numerous 
contributions to the Quarterly during the last fifteen years 
of his life, he wrote a metrical translation of Persius, which 
appeared in 1821. Gifford also edited the poems of Ben 
Jonson, Ford, and Shirley. His edition of tho first of these 
appeared in 1816, those of the other two, posthumously, 
in 1827 and 1833. The Autobiography was republished in 

_ GIFT generally means an alienation of prdperty other- 
wise than for a consideration, although in l'aw it is often 
used to signify alienation with or without consideration. 
The effect of a gratuitous gift only need be considered here. 
Formerly in English law property in land could be conveyed 
by one person to another by a verbal gift of the estate 
accompanied by delivery of possession. The Statute of 
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Frauds required all such conveyances to be in writing, and 
a later statute (8 and 9 Yict c. 106) requires them to be 
by deed. Personal property may be effectually ti am f erred 
from one person to another by a simple verbal gift accom- 
panied by delivery. If A delivers a chattel to B, saying or 
signifying that he does so by way of gift, the property 
passes, and the chattel belongs to B But unless the actual 
thing is bodily handed over to the donee, the mere verbal 
expression of the donor’s desire or intention has no legal 
effect whatever. The persons are in. the position of parties 
to an agieement which is void, as being without considera- 
tion When the nature of the thing is such that it cannot 
be bodily handed over, it will be sufficient to put tho donee 
in such a position as to enable him to deal with it as the 
owner For example, when goods are m a warehouse, the 
delivery of the key will make a verbal gift of them effectual ; 
but it seems that part delivery of goods which are capable 
of actual dolivory will not validate a verbal gift of the part 
undelivered. So when goods are in the possession of a 
warehouseman, the handing over of a delivery order might, 
by special custom (but not otherwise it appears), bo sufficient 
to pass the property m the goods, although delivery of a 
bill of lading for goods at sea is equivalent to an actual 
delivery of tho goods themselves A donatio mortis causa 
is a gift mado by a person in contemplation of death, to 
take effect only m the event of his death. It is revocable 
so long as lie lives Thcio must bo actual or constructive 
delivery of the tiling itself, and therefore it has been said 
that only chattels can bo tho proper subject of a donatio 
mortis causa, although policies of insurance, bills, notes, Ac., 
have been allowed to pass by mero delivery as death-bed 
gifts. A donatio mortis causa is not an out-and-out gift, 
but is conditional on death. 

G I J ON, a town and seaport of Spain, in the province of 
Oviedo or Asturias, on tho const of tho Cantabrian Hoa, 
about 13 miles E. of the Cabo do Penns and 2 miles E. of 
the Rio About). Tho older part of the. town, partly sur- 
rounded by its walls, occupies the upper slope of a penin- 
sular headland, while the more modem portion extends to 
the beach. On tho whole, it is a clean and flourishing place, 
with wide streets and good houses ; but there are few build- 
ings of individual nolo except the eluireli of Him Pedro of 
the 15th century, tho town house, the mansion of the 
Marquis Rovilla-Gigedo, and the Asturian Institute, Tho 
last, which was founded in 1797 by Jovollauos, has a (ino 
library, and comprises classes for navigation, mathematics, 
Latin, French, and English. Besides the. works in connexion 
with llio railways which run inland from Gijon to Micros 
del Camino and Hama on the Hal on, there is a large, glass 
work, an iron foundry, mid a tobacco factory which alone 
gives employment to upwards of 1400 females. An exten- 
sive trade is curried on in tho export of coal, iron, jet, and 
hazel-nuts, and in the import of fish and colonial produce. 
Tho nuts amount to upwards of 1600 tons per annum, aud 
a largo proportion finds its way to tho English market. 
Though tho harbour is a more roadstead between the small 
promontories of Han Lorenzo and Torres, it is of consider- 
able value on such a coast as that of Asturias, especially as 
it has a good bottom. A quay was constructed by means 
of a grant from Charles V, in 1552-4, and a now one by 
Pedro Manendoz in 1766-8, and an extension was effected 
in 1859 at a cost of .£65,000. The population of Gijon 
in 1860 was 24,802. During tho summer there is a con- 
siderable influx of strangers. 

Gijon is usually identified with tlie Gigia of the Romans, which,, 
however, occupied tho site not of tho present town hut of the ad- 
joining suburb of Cima da Villa. Captured and strengthened by 
the Moors, who used the stones of the Roman city for their forti- 
fications, it remained in their hands till after the battle of Caracas, 
when its governor Munuza. surrendered to Polayo. In 844 it held 
out against an attack by the Normans, and in the following cen- 
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turies it gradually rose into importance. In the time of Philip II 
it possessed good arsenals, and was able to undertake the repairs of 
the Invincible Armada. Jovellanos, the statesman and poet, and 
Cean Bermudez, a wilier on ait, were both natives of Gijon, and 
the former is buried m the cliuich of San Andrea 

GILBART, John William (1794-1863), tlie author of 
a number of works on banking, was descended from a 
Cornish family, aud was born m London, March 21, 
1794 From 1813 to 1825 he was clerk in a London 
bank, after which he went to Birmingham. Shortly after 
his return to London in 1827 he was appointed manager 
of the Kilkenny branch of the Provincial Bank of Ireland, 
and in 1829 he was promoted to the Waterford branch. In 
1834 he became manager of the London and Westminster 
Bank ; and to his skill m developing the system of joint- 
stock banking it owed much of its success. On more than 
one occasion he rendered valuable services to the joint-stock 
banks by his evidence before committees of the House of 
Commons ; and, on the renewal of the bank charter in 1844, 
he procured the insertion of a clause granting to joint-stock 
banks the power of suing by their public officer, and also 
the right of accepting bills at less than six months’ date. 
In testimony of their obligations to lnm, the directors and 
shareholders of joint-stock banks presented him in 1846 
with a handsome service of plate. In the same year ho was 
electod a Fellow of the Royal Society. He retired on a 
pension from the management of the London and West- 
minster Bank, 1st January 1860, and died in London 
August 8, 1863. From an early period Gilbarfc took an 
active part m the Athenian Debating Society of London, 
and he was also connected with the Union Society, which 
numbered among its other eminent members J. S. Mill and 
Lord Macaulay. He also devoted much of his attention to 
the promotion of literary and scientific institutions among 
the middle and working classes. 

The following are his principal works on banking, most of which 
have passod through more than one edition — Practical Treatise on 
Banki nq, 1827, The, History anil Principles of Banking, 1834; 
The History of Banking in America , 1837 , Lectures on the History 
mil Principles oj Ancient Commerce, 1847 ; Logic for the Million, 
1851 ; and Logie of Banking, 1357. 

GILBERT, Sin Humphrey (1539-1583), a celebrated 
English navigator, was born in 1539 in the county of 
Devon, second of the three sons of Ofcho Gilbert of 
Greanway. By his mother’s side ho was half-brother to 
Sir Walter Raloigh, who resembled him m many points of 
character, and whoso early life was largely influenced and 
guided by his example. Educated, first at Eton and then 
at Oxford, he was destined by Ms father for the law ; but 
being introduced at court by Raleigh’s aunt, Catherine 
Ashley, ho obtained the special favour of the queen, and 
was thus enabled to follow his natural inclination for active 
enterprise. Recommended by royal letter to Sir Philip 
Sidney, he received from him an appointment in tho army 
in Ireland ; aud Ms services contributed so powerfully to 
put down the rebellion raging there that in 1570 he was 
made a knight and rewarded with the government of 
Munster. He next served for about five yoars in they 
Netherlands, being the first English colonel entrusted 1 
with command of English forces in that country. On Ms' 
return to his native land he wrote a remarkable treatise on 
a subject at that time before the minds- of men, the possi- 
bility of a north-west passage to India ; and in 1576 it was 
published without his knowledge by George Gascoigne as 
Discourse of a Discoverie for a New Passage to Cataia 
(London, Henry Middleton for Rieharde Ihon.es). The 
theory in question was supported with no small force of 
argument, and the discourse was probably not without its 
influence in leading Frobisher to set out on his first voyage 
to the frozen north. In June 1578 Gilbert received letters 
patent authorizing himself, Ms heirs and assigns, to discover, 
occupy, and possess: such remote “ heathen lands not actu- 
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ally possessed of any Christian prince or people, as should 
seem good to Mm or them.” Disposing not only of his patri- 
mony but also of the estates in Kent which he had through 
Ms wife, daughter of John Aucher of Ollerden, he strenu- 
ously prepared to put his permission to use, and Ms brother 
Raleigh joined him in the enterprise. By the end of the 
summer of 1578 a fleet of 11 sail, with 400 mariners and 
men-at-arms, was collected off the coast of Devon , but the 
gallant projectors were singularly unfortunate in the char- 
acter of some of then associates. Dissensions broke out 
among the captains and disorder among the crews. Ivnollys, 
for example, boasted that, as kinsman to royalty, he was of 
more value than twenty knights, and insolently rejected 
Gilbert’s invitation to dinner ; and Ms men, encouraged by 
their captain’s conduct, filled the town of Plymouth with 
uproar and riot, winch finally culminated in murder. It 
was not till the 19th of November that Gilbert sot sail, with 
his forces reduced to 7 ships and 150 men The history of 
the voyage is involved m obscurity ; but about the begin- 
ning of summer or a little eailier in 1579, the fleet returned 
to England, with little, it would appear, to report except that 
it had lost one of its chief ships and one of its bravest 
captains, Miles Moigan, in an encounter with the Spaniards. 
Gilbert lent his three ships to the Government for service 
against the Spaniards on the Irish coast; but in July 11, 
1082, vve still find Mm complaining to Walsmgham that he 
had not received tho moneys that wore due to him, and that 
thus he was prevented from doing more for Ms queen and 
country. He was already planning a new expedition ; and 
at length in 1583 Ms fleet was got together. Tho queen, 
though sho had at first dissuaded Gilbert from his purpose, 
and would not permit Raleigh to accompany liirn, wrote to 
him by Ms brother’s hand that she wished bun “ as great 
good hap and safety to his ship as if herself were there in 
person,” and sent him as a token a golden figure of an anchor 
guarded by a lady On 11th of Jane he departed from 
Plymouth with 5 sail ; but on the 13th the “ Ark Raleigh,” 
which had been built and manned at his brother’s oxpeu.se, 

“ ran from him in fair and clear weather having a large 
wind.” This desertion was a cause of no small displeasure 
to the admiral, and he wrote to Sir George Pockliam to 
solicit Iris brother to make the crew an example to all 
knaves ; but it appears not improbable (according to Hayes 
in Hakluyt’s collection) that the reason of their conduct was 
the breaking out of a contagious sickness'm the ship. On 
tho 5th of August Gilbert landod in Newfoundland, and took 
formal possession of it in the queen’s name ; but proceeding 
southwards with three vessels, he lost the largest near Cape 
Breton, and was at last constrained to return homewards 
with the “ Golden Hind” and the “Squirrel” as the only 
remnant of Ms fleet, “ On Monday the 9th September,” 
reports Hayes, the captain of the “Hind,” “ the frigate was 
near cast away, yet at that time recovered ; and giving forth 
signs of joy, the general, sitting abaft with a book in lus hand, 

' cried out unto us in the c Hind,’ ‘ Wo are as near to heaven 
by sea as by land.’ The same Monday night the frigate’s 
lights were suddenly out, and it was devoured and swallowed 
1 up by ‘the sea.” So perished Sir Humphrey Gilbert. 

Soe Hakluyt’s Collection, vol. lii. ; Hooked s Supplement to Hollin- 
shed’s Irish Chronicle ; linger Williams, The Actions of the Low 
Countries , 1618 ; Bliss’s edition of Wood’s Athene e Oxcmcnscs, vaL 
i. p. 498 ; North British Bcview, Ho. 45 ; and the Lives of Sir W. 
Raleigh by Tytler, James Augustus St John, and Edward Edwards. 

GILBERT, Nicolas Joseph Laurent (1751-1780^ a 
French poet, was born at Fo ti tonay-1 e-Chdteaa in Lorraine, 
in 1751. Having completed his education at the college of 
D61e, he devoted himself for a time to a half scholastic half 
literary life at Nancy, but at length in 1774 he found his 
way to the capital As he had already assumed a hostile 
and satirical position towards 1 the Encyclopedists, he natur- 
ally received, a warmer welcome from the conservative party ; 
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and as lie did not disdain to prostitute Ins muse to the 
celebration of tlie heroic and royal virtues of the despicable 
Louis XY., he was rewarded with pensions to a consideiable 
amount. He died in October 1780 from the results of a fall 
from his horse The satnie force of one or two of his pieces, 
as Mon apologie (1778), and Le dix-lvuitieme siecle (1775), 
would alone be sufficient to preserve his reputation, and it 
has been further increased by the eulogies of those modem 
writers who, like Alfred de Vigny, consider him a victim to 
the spite of his philosophic opponents. 

Among liis other works may he mentioned Las Families de Darius 
ct d'jSridamc, histoire persane (1770), Le Car naval des Auteuis 
(1773), Odes nouvelles ct patnotiqucs (1775). Gilbert’s CEuvres 
completes weie fh&t published m 1778, and they have since been 
edited by Ma&trella (Pans, 1823) and. by Chailes Nodier (1840, 
1859, &c ) 

GILBERT, or Gilbekd, William (c. 154-0-1603), was 
the most distinguished man of science m England during 
the reign of Queen Elizabeth. He was horn at Colchester, 
where his father was recorder, but was a descendant of an 
ancient Suffolk family, long resident at Glare. Of his early 
years no account is left. He entered St John’s College, 
Cambridge, in 1558, when eighteen years of age, and in due 
course took the degrees of B.A., M.A., and M.D.; lie also 
became Symson fellow, and in 1569 was elected a senior 
fellow of his college. After leaving the univeisity he 
went to the Continent, and, on his return in 1573, settled 
iu London, where for thirty years, — that is, till his death, 
— he practised as a physician with “great success and ap- 
plause.” He was admitted to the College of Physicians, 
and filled various offices in it. He began in 1581 as censor, 
which duty he discharged for several years ; then he became 
treasurer, consiliarius elect, and, at last, president in 1 600. 
His professional skill and general ability drew the attention 
of Queen Elizabeth to him, and she appointed him royal 
physician. She also settled a pension on him to enable him 
to prosecute the scientific inquiries to which ho was devoted. 
Aftei this Gilbert seems to have removed to the court, 
and to have vacated his house, which was “ on St Peter’s 
Hill, between Upper Thames Street and Little Knight- 
Rider Street.” At this house ho seems to have had a socioty 
or college, which was broken up and the members dispersed 
by his promotion. In the year 1600 he published his work 
on the magnet. In 1603 the queon died, but Gilbert was 
reappointed by her successor. lie did not long enjoy the 
honour, however, for ho died November 30, 1603, some 
say at Colchester, others at London. Ho was buried at 
Colchester, in the chancel of the church of the Holy Trinity, 
where a monument was erected to him. To the College of 
Physicians he bequeathed his books, instruments, and 
minerals, but he gave his poi trait to the School Gallery at 
Oxford. Iu it ho is represented as tall of stature and of 
cheerful countenance, “ holding in his hand a globe inscribed 
' Terella ’ ; over his head is the inscription ‘1591, setaiis 
48/ and a little below his loft shoulder, ‘ Magnclicarum 
virtutum primus indagator Gilbortus/” Tbo date thus 
given does not tally with the conclusion of the inscription 
on his tombstone: “Obiit anno Rodemplionis Human® 
1603, Novombns ultimo, setatis suae 63.” If the latter bo 
correct, he was born in 1540 ; if the former, in 1543. 

Gilbert’s principal work is his treatise on magnetism, entitled 
Da Magnate, Magnalimque Corporibus, at de Magno Magnate Tel- 
lure, London, 1600 (later eclitions—Sedan, 1628, 1638 ; Frankfort, 
1629, . 1638). The merit of this work consists in its originality, 
containing, as it does, an account of the author’s experiments on 
magnets and magnetacal bodies, and also the great discovery that 
the whole earth is nothing but a large magnet, and that it is this 
which explains, not only the direction of the magnetic needle north 
and south, but also the variation and dipping or inclination of the 
needle. Gilbert’s is therefore, not merely the first, hut the most 
important systematic contribution to the science of magnetism, and 
its merits were freely acknowledged by his contemporaries. A 
posthumous work of Gilbert’s was edited by his brother, also called 


■William, from two MSS m the possession of Sn William Boswell ; 
its title is De Mundo Nostio Sublunan Flulosaphia Nova (Am- 
steidam, 1651) He is the leputed mventox besides of two instill- 
ments to enable sailois “to find out the latitude without seeing of 
sun, moon, or stars ” An account of these mstiuments is given m 
Thomas Blondeville’s Thcouques of the Planets (London, 1602) 
The only writing of Gilbeit m English is a shoit epistle addressed 
to William Barlowe, printed at the end of his little work entitled 
MagncHcall Advertisements (London, 1616), — a letter which lias 
hilheito escaped the notice of all the miters about Gilbeit. It is 
of interest both because it shows that he earned on a scientific coi- 
respondence with the Continent, and that Ins book had been very 
well leeeived, and because he says that he was intending to add six 
or eight sheets to the book, — an intention, however, which was 
never earned into eflect The letter is dated 14th Febiuary, im- 
foitunately without the yeai, but it must liaie been written be- 
tween 1600 and 1603 In his pieface Barlowe says that he had 
numeious letteis from Gilbert, but these have long since disap- 
pealed It is a matter of great legret foi the historian of chemistry 
that Gilbert left nothing on that branch of science, to which lie w as 
deeply devoted, “ attaining to great exactness therein.” So at least 
says Fuller, who, m his Worthies of England (among whom lie in- 
cludes Gilbert), prophesied tiuly lioiv he would be afterwards 
known “ Mahomet’s tomb at Mecha,” ho says, “is said strangely 
to hang up, attracted by some invisible loadstone ; but the memory 
of this doctor will nevci fall to the ground, which Ins incomputable 
hook De Magnate will support to eternity.” 

GILBERT DE LA PORRliIE ( Gilbertus Porretanus or 
Pictaviensis), an eminent scholastic logician and theologian 
of the 12th century, was bom at Poitiers. ITc was educated 
under Bernard de Chartres and Anselm of Laon, and after 
completing his studies remained attached as teacher to the 
church at Chartres In 1135 ho is recorded as discharging 
these functions, but ho seems soon after to have repaired to 
Pans and opened public courses on dialectics and theology. 
TIis fame caused him to bo called to his native town, where 
in 1141 lie was elected bishop. The heterodox opinions 
ho was led to express regarding tho doctrine of the Trinity 
drew upon his works the condemnation of the church. The 
synod of Rlioims in 1148 procured papal sanction for four 
propositions opposed to certain tenets of Gilbert’s, and the 
works of tho latter were condemned until they should bo 
corrected in accordance with tho principles of tho church. 
Gilbert seems to liavo submitted quietly to this judgment; 
ho yielded assonttotho four propositions, and remained on 
friendly terms with his antagonists till his death in 1 154. 
Gilbert is almost tho solitary logician of the 12 th century 
who is quoted by tho greater scholastics of tho succeeding 
age. Ill's chief logical work, tho 'treatise De >Sex Pr in dpi is, 
was regardod with a reverence almost equal to that given 
to Aristotle, and furnished matter for numerous commen- 
taries. Alhertus Magnus did not disdain to comment upon 
this work of an earlier logician. Tho treatise itself is an 
elaborate discussion of tho Aristotelian categories, specially 
of tho six subordinate modes. Gilbert distinguishes in the 
ton categories two classes, ono essential, tho other derivative. 
Essontial or inhering (formed inhere, nics) in tho objects 
thomsolvos aro only substance, quantity, quality , and relation 
in tho stricter sense of that term. Tho remaining six, when, 
where, action, passion, position, and habit, aro relative and 
subordinate ( formed assistentes). This suggestion has somo 
intorcst, but it cannot bo said to havo great value, either in 
logic or in tho theory of knowledge. More important in tho 
history of scholasticism are the theological ccmsequoncos to 
which Gilbert’s realism led him. In tho commentary on 
tho treatise De Tnnitate, erroneously supposed to bo by 
Bootius, he proceeds from tho metaphysical notion that 
pure or abstract boing is prior in nature to that which is. 
This pure being is God, and must be distinguished from 
the triune God as known to us. God is incomprehensible, 
and the categories cannot be applied to determine his exist- 
ence. In God thoro is no distinction or difference, whereas 
in all substances or things there is duality, arising from the 
element of matter. Between pure being and substances 
stand the ideas or forms, which subsist though they are not 
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substances These forms, when materialized, are called 
formes substantiates or formes natives , they are the essences 
of things, and in themselves have no relation to the acci- 
dents of things. Things aie temporal, the ideas perpetual, 
God eternal The pure form of existence, that by which 
God is God, must be distinguished from the three persons 
who are God by participation in this form. The foim or 
essence is one, the persons or substances three. It was this 
distinction between Deltas or Divmitas and Deus that led 
to the condemnation of Gilbert’s doctrine. 

See Ritter, Gasch cl Phil , vn 437-74 : Hauveau, Phil Sco- 
lastiqur, 2d ed , i 447-78 ; Stockl, Phil. il. Ihttdaltci s, i 272-88 

GILBERT of Sempkingham, St (c. 108 3-1 189), founder 
of the order of Gilbertines (Ordo Qilbertinorum Canoni- 
corum, Ordo Somprmgensis), was born about the year 1083 
at Sempringham, Lincolnshire, where his father, Jocelyn de 
Sempringham, a Norman noble who had taken part m the 
Conquest, had settled On the completion of a liberal 
education, received partly in England and partly in Fiance, 
Gilbert was ordained a priest in 1123, having been presented 
by his father to the united livings of Sompringham and 
Tirington About 1135 he established in the immediate 
vicinity of his parish chuich a religious house for the recep- 
tion of some destitute gills; the rule ho prescribed was sub- 
stantially that of St Benedict, but the restrictions laid upon 
the communication of the inmates with the outer world were 
unusually severe. Subsequently the labourers who tilled the 
lands with which this establishment had boon endowod were 
also formed into a religious community, under a rule resem- 
bling that of the Austin Friars, their house being placed 
close beside that of the nuns. Similar institutions else- 
where were encouraged by various English proprietors, and 
placed under the superintendence of Gilbert, who at last 
made application to Pope Eugenius III. to have them all 
merged in the Cistercian order (1148). This request, how- 
ever, was refused, and Gilbert continued to act as superior 
of the monasteries ho had founded for many years, although 
at the time of his death, on tlio 3d of February 1189, that 
dignity was held by Rogor, one of his disciples. In 1189 
the Gilbertines are said to liavo possessed thirteen monas- 
teries, with almshouses, hospitals, and orphanages attached ; 
and the community numbered in all upwards of 700 male 
and 1100 female members At tho time of tlioir suppres- 
sion the total numbor of Gilbertino houses in England and 
Wales had increased to about t wenty~.fi vo. Gilbert, who had 
sided and suffered with the church in the quarrels between 
Henry II. aud Thomas ii Bocket, was canonized by Innocent 
III. in 1202, and his name is commemorated in tho mar- 
tyrologies oil tho 4th of February. Tho Gilbertinorum 
Sta tut a and a series of Fxhortationes ad Fratres aro attri- 
buted to him (so© tho Bollandist Acta Sanctorum, Feb. 4). 
GILBERT ISLANDS. Soe Polynesia. 

GILD AS, or Gildtjs (c. 516-570), the earliest of British 
historians, aurnamod by some Sapiens, and by others 
Badonicus, seems to have been born in tho year 516. 
Regarding him little certain is known, beyond some isolated 
particulars that may be gathered from hints dropped in the 
course of his work. Two short treatises exist, purporting 
to ho lives of Gildas, and ascribed respectively to the 11th 
and 12th centuries ; but the writers of both are believed to 
have confounded two, if not more, persons that had borne 
the name. It is from an incidental remark of his own, 
namely, that tho year of the siege of Mount Badon — one of 
the battles fought between the Saxons and the Britons — 
was also the year of his own nativity, that tho date of his 
birth has been derived ; tho place, however, is not mentioned. 
His assertion that lie was moved to undertake his task 
mainly by “ zeal for God’s house and for His holy law,” and 
the very free use he has made of quotations from tho Bible, 
leave scarcely a doubt that he was an ecclesiastic of some 
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order or other. In addition, we learn that he went abroad, 
probably to France, in his thirty-fourth year, where, after 
10 years of hesitation and preparation, he composed, 
about 560, the work bearing his name. His materials, he 
tells us, were collected from foreign rather than native 
sources, the latter of which had been put beyond his reach 
by circumstances. The Cambrian Annals give 570 as the 
year of his death. 

The writings of Gildas have come down to us under the 
title of Gildas Sapientis de Excidio Britannia! Liber Querulus. 
Though at first written consecutively, the work is now 
usually divided into three portions, — a preface, the history 
proper, and an epistle, — the last, which is largely made up 
of passages and texts of Scripture brought together for the 
purpose of condemning the vices of liis countrymen and their 
rulers, being the least important, though by far the longest 
of the three. In the second he passes in brief review the 
history of Britain from its invasion by the Romans till his 
own times. Among other matters reference is made to the 
introduction of Christianity m the reign of Tiberias , the 
persecution under Diocletian; the spread of tho Arian 
heresy , the election of Maximus as emperoi by the legions 
m Britain, and his subsequent death at Aquileia; the incur- 
sions of the Piets and Scots into the southern part of the 
island ; the temporary assistance rendered to the harassed 
Britons by the Romans ; the final abandonment of the island 
by the latter, the coming of the Saxons and their locep- 
tion by Guortigern (Vortigern) ; and, finally, the conflicts 
between the Britons, led by a noble Roman, Ambrosias 
Aurehanus, and the new invaders. Unfortunately, on 
almost every point on which he touches, the statements of 
Gildas are vague and obscuro. With one exception already 
alluded to, no dates are given, ancl events aro not always 
taken up m the order of theii occurrence. These faults are 
of less lmpoifcanco during tho period when Greek and Roman 
writers notice the affairs of Britain ; but they become more 
serious when, as is the case from nearly tho beginning of 
the 5 th century to the date of his death, Gildas’s brief 
narrative is our only authority for moat of what passes 
current as the history of our island during those years. 
Thus it is on his sole, though m this instance perhaps trust- 
worthy, testimony that the famous letter rests, said to ha\o 
boon sent to Rome in 446 by the despairing Britons, 
commencing : — “ To Agitius (Aetius), consul for the third 
time, the groans of the Britons.” 

Gildas’s treatise was first published in 1525 by Poly&oro Vergil, 
but with many avowed alterations and omissions. Foity-tbmi 
years later Jossehno, secretary to Archbishop Parker, issued a new 
edition, of it more in conformity with manuscript authority ; and m 
1691 a still more carefully revised edition appeared at Oxford by 
Thomas Gale. It was frequently repunted on the Continent during 
the 16th century, and once or twice since The next English edition 
was that published by the English Historical Society m 1838, and 
edited by tho Rev. J. Stevenson. Lastly, the text of Gildas, with 
elaborate introductions ancl tho various readings of existing manu- 
scripts, is included in the Mommmta IZistorica Britannica, edited 
by Petrie and Sharpe, London, 1848. 

GILDING, the art of spreading or covering gold, either 
by mechanical or by chemical means, over tho surface of a 
body for tho purpose of ornament. Tho art of gilding was 
not unknown among the ancients. According to Herodotus, 
the Egyptians were accustomed to gild wood and metals ; 
and gilding by moans of gold plates is frequently mentioned 
in tho books of the Old Testament. Pliny informs us that 
the first gilding seen at Rome was after tho destruction of 
Carthage, undor tho censorship of Lucius Mummius, whoa 
the Romans began to gild tho ceilings of their temples ami 
palaces, the Capitol being the first place on which this 
enrichment was bestowed. But ho adds that luxury ad- 
vanced on them so rapidly that in a little time you might 
see all, even private and poor persons, gild the walls, vaults, 
and other parts of their dwellings. Owing to the compaxa- 
f. — 75 



594 GIL- 

tive thickness of the gold-leaf used in ancient gilding, the 
traces of it which yet remain are remarkably brilliant and 
solid Gilding has in all times occupied an important place 
in the ornamental arts of Oriental countries ; and the native 
processes pursued in India at the present day may be taken 
as typical of the art as practised from the earliest periods.^ 
For the gilding of copper, employed m the decoration of 
temple domes and other largo works, tko following is an 
outline of the processes employed. The metal surface is 
thoroughly scraped, cleaned, and polished, and next heated 
in a file sufficiently to remove any traces of grease or other 
impurity which may lomain from the operation of polishing. 
It is then dipped in an acid solution prepared fiom dried un- 
ripe apricots, an d rubbed with punnee or brick powder Next, 
the surface is rubbed over with mercury which forms a super- 
ficial amalgam with the copper, after which it is left some 
hours m clean water, again washed with the acid solution, 
and dried. It is now ready for receiving the gold, which is 
laid on in loaf, and, on adhering, assumes a grey appear- 
ance from combining with the mercury, but on the applica- 
tion of boat the latter metal volatilizes, leaving the gold a 
dull greyish hue. The colour as brought up by means of 
rubbing with agate burnishers. The weight of mercury 
used in this process is double that of the gold laid on, and 
the thickness of the gilding is regulated by tho circumstances 
or necessities of the case. For tho gilding of iron or stool, 
the surface is first scratched over with chequered hues, then 
washed in a hot solution of green apricots, dried, and Loatocl 
just short of red-licat. The gold-leaf is then laid on, and 
rubbed m with agate burnishors, when it adheres by catching 
into the propurod scratched suifaco 
Modern gilding is applied to numerous and diverse sur- 
faces and by various distinct processes, so that the art is 
prosecuted m many ways, mid is part of widely different 
ornamental and useful artH. It forms an important and 
essontkl part of frame-making (see Carving ani> Gilding) ; 
it is largely employed in connexion with cabinet-work, 
decorative painting, and house ornamentation ; and it also 
bulks largely in bookbinding and ornamental leather work. 
Further, gilding is much employed for coating baser metals, 
as in button-making, in tho gilt toy trado, in electro-gilt re- 
productions, and in electro-plating; and it is also a eiiuruo- 
terisfcie feature in tho decoration of pottery, porcelain, and 
glass. As details of the processes employed in connexion 
with these various substances will bo found in the parts of 
this work where the technical processes to which they are 
related are described, it is only necessary horn to indicate 
how the processes of gilding differ from each other. 

The various processes fall under ono or other of two 
heads — meehauic.nl gilding and gilding by chemical agency. 

Muciianioal G i hi) ino embraces nil tlm operations by which 
gold-leaf is prepared (sec Goui-Hkatino), and the several processes 
% which it is maelmuiwdly attached to the surfaceapt is intended 
to oovar. It lima embraces tlm burnish or wnlor-gilding and the 
oil-gilding of tho carver and gilder, and Lliu gilding operations of 
tho house decorator, fho sign-painter, tho bookbinder, the paper- 
stainer, and several others. Polished iron, steel, and other metals 
aro gilt mechanically by applying gold-leaf to tlio metallic surface 
at a temperature just under ml-hoat, pressing tho leaf on with a 
burnisher, and. reheating, wlum additional leaf may bo laid on. 
The proems ia completed by cold burnishing, 

CiiKMKhu, Gilding oiubmeos those processes in which the gold 
used is at Home stage in a state of chemical combination. Of these 
the following are the principal: — 

Cold Gilding,— In this process the gold is obtained in a Bttdo of 
extremely lino division from a chemical compound, and applied by 
m ctilmtuml means. Cold gilding on silver is performed by a solution 
of gold in aqua-regia, applied by dipping a linen rag into tho sol- 
ution, burning it, and rubbing thehlaok and heavy ashes on tho 
silver with tho finger or a piece of leather or cork. Wet gilding is 
effected by means of a solution of gold in ether, obtained by treating 
a dilute solution of chloride of gold with twice its quantity of other. 
The liquids are agitated and allowed to rest, when tho other sepa- 
rates and floats on the surface of the acid. Tho whole mixture is 
then poured into a funnel with a Btnall aperture, and allowed to 
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rest for some time, when the acid is ran off and the ether separated. 
The ethei will be found to have taken up all the gold from the acid, 
and may be used for gliding non or steel, for which purposo the 
metal is polished with the finest emeiy and spints of Mine The 
etliei is then applied with a small brush, and as it evaporates it dc- 

osits the gold, which can now be heated and polished. Fat small 

elicate figures a pen or a fine brush may be used ioi laying on the 
ether solution. Fm-gildmg or Wash-gilding is a process by wlucli 
an amalgam of gold is applied to metallic sui faces, the meicury 
being subsequently volatilized, leaving a film of gold 01 , act ending lo 
Struve, an amalgam containing from 13 to 16 pci cent of mercuiy 
In the preparation of the amalgam the gold must hist be reduced to 
tlun plates or grains, which aie heated rod hot, and thrown into mer- 
cury previously heated, till it begins to smoke Upon stilling the 
mercury with ail iron lod, the gold totally disappeius The propor- 
tion of merciuy to gold is generally as six or eight to one When the 
amalgam is cold it is squeezed through chamois leather lor the pur- 
pose of separating tho supeilluous mommy; tho gold, with about 
twice its weight of meicury, remains behind, l’oi tiling a yellowish 
silvery mass of tlio consistence of lmttor. When the metal to be gilt 
is wrought or chased, it ought to be covered with quicksilver before 
the amalgam is applied, that this may bo more easily spread ; but 
when the surface of the metal is plain, the amalgam may be applied 
to it direct. When no suoli preparation is applied, the surlare lobe 
glided is simply bitten and cleaned with nitric arid A deposit ol 
liieiciiiy is obtained on a metallic surface by means of “ quicksilver 
water,” a solution of iulruto of mercury,— tbo mine acid attacking 
tlio metal to which it is applied, and thus leaving a film ol lieu 
metallic mercury The amalgam being equally spread over tho pre- 
pared surface oi tho metal, the mercury is then sublimed by a heat, 
just sufficient lor that purposo, for, if it is too great, part of the gold 
may be driven off, m it may ran together and leave some of the sur- 
fiteo of tho niei.d bare. Wl’ien the mercury has evaporated, winch is 
known by the smf.icc having entirely become of a dull yellow colour, 
the metal must undergo other operations, by which the line gold 
colour is given to it First, the glided mu face is rubbed with a 
scratch brush of brass w uv, until its mu face ho smooth, then it is 
covered over with a composition called “gilding wa\,” and again ex- 
posed lo the lire until the wav is burnt oil! This wav is composed 
of beeswax mixed with some of the following substances, viz., red 
ochre, verdigris, copper scales, alum, vitriol, borax ; but, according 
to Pi Low is, tlio saline substances alone are sulfieieuj, without, any 
wax. Iiy this operation the colour of the gilding is heightened ! ami 
tlio e Heel, seems to bo produced by a perfect dissipation of some mer- 
cury remaining idler the former operation. The dissipation is well 
eilreteil by this equable upplieiUionol lieut. The gill surface is then 
covered over with a saline composition, consisting of nitte, alum, or 
other vitriolic salts, gimiud together, and mixed up into a paste with 
waiter or weals ammonia. The piece of liiHal thus covered is exposed 
to a certain degree of heat, und then quenched in wall r. lly this 
method its colour is further improved ami brought nearer to Unit of 
gold, probably by removing any particles of copper that, may lone 
been on the gilt surface. This proves g when skill ally carried out, 
produces gilding of great, soliditj and beauty ; but owing to the ex- 
posure of the workmen to meivuriul fumes, it is very unhealthy, und 
further tlieic is much loss ol mercury. Numerous eon trivanees have 
been introduced to obviate these serious evils *, and the gilding fur- 
nace invented by M, I >’ A reel is so arranged tluil, the whole of the 
meremiul fumes aro caught and reeondensed for further use. (lilt 
brass buttons used lbr uniforms are gilt by this process, and there is 
an Act of l'urlhuncnt yet mivepeidod which prescribes t> grains ol 
gold as the smallest quantity that may lie. used for the gilding of 111 
dozen of buttons I inch in diameter. 

F/rchv-gihliiig, which 1ms numerous anil important applications, 
is described under I'h.KiTtio* M r.TAt.urnnv. 

Gilding of l'uUrry anil I’omlaiu.- Tho qtmnlily of gold consumed 
for them) purposes is very large, Tho gold used i« dissolved in input* 
regia, nnu the arid is driven oil* by heat, or tho gold may be preci- 
pitated by manns of sulphate of iron, in this pulverulent, slnlothc 
gold is mixed with -jtyn of its weight of oxide of bismuth, together 
with a small quantity of borax and gum water. Thu mixture is 
applied to the urticleH with a camel's luiir pencil, and after passing 
through the tiro (he gold is of a dingy colour, but tho lustre is 
brought out by burnishing with agate and bloodstone, and after- 
wards cleaning with vinegar or white-lead. 

UfliFAD (IJ&S, if., “ hai*d” or “rugged”) in sometimes 
used, both ia earlier and in later writers, to denote the whole 
of the territory occupied by tho Israelites eastward of J orda.it, 
oxtending from the Anion to the southern base of Herrnon 
(Deut. xxxiv. 1 ; Judg, ax 1 ; Jos,, Ant . xii. 8. 3, 4). 
More precisely, however, it was the usual name of that 
mountainous district which is bounded on tho M. by tho 
Hieromax (Yarniuk), on tho E. by tho Jordan, on the S. try 
tho Amon, and on the W. by a lino which may b© said to 
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follow the meridian of Amman (Philadelphia or Babbath- 
Ammon). It thus lay wholly within 31° 25' and 32° 4.2' 
N. lat., and 35° 34' and 30° E. long. Excluding the narrow 
strip of low-lying plain along the Jordan, it has an average 
elevation of 2500 feet above tho Mediterranean, but, as 
seen from the west, tho relative height is very much in- 
creased by tho depression of the Jordan valloy. The range 
from tho same point of view presents a singularly uniform 
outline, having tho appearanco of an unbroken wall; in 
reality, however, it is traversed by a number of deep ravines 
(wadys), of which tho most important aro tlio Yabis, tho 
Ajliin, tho Ttajih, the Zorka (Jahbok), the Hosban, and tho 
Zorlca Main. The great mass of tho Gilead raugo is formed 
of Jura limestone, but there are also occasional veins of 
sandstone. The eastern slopes aro comparatively bare of 
trees ; but tho western aro well supplied with oak, terebinth, 
and pine, Tho pastures are everywhere luxuriant, and the 
wooded heights and winding glens, in which tho tangled 
shrubbery is hero and there broken up by open glades and 
flat meadows of green turf, exhibit a beauty of vegetation 
such as is hardly to be seen in any other district of 
Palestine. 

The first mention of “Mount Gilead” in Scripture occurs 
in Geu. xxxi., whore it is said that tho place where Jacob’s 
covenant with his father-in-law was ratified was tliencofor- 
ward called “Lho hill of witness” pj)?2). Tho locality con- 
templated by the sacred writer was doubtless somewhere on 
tho ridge of what is now known as Jobol Ajlftn, and probably 
not far from Malnioh (Mahanaim), near the head of tho 
wady Yabis. 1 Gilead next comes under notice in connexion 
with tho partition of tho promised land among tho twelve 
tribes of Israel. At tho period of the conquest tho portion, 
of Gilead northward of the Jubbok (Zorka) bolongod to tlio 
dominions of Og, king of Buslmn, while tho southern half 
was ruled by Sihon, king of tho Amoritos, having boon at an 
curlier date wrested from Moab (Numb. xxi. 24 ; Dent, iii 
1 2-1(1). Those two sections wore allotted respectively to 
JMaimseh and to Bonbon and Gad, both districts being 
peculiarly suited Lo tlio pastoral and nomadic character of 
those tribes. A somewhat wild Bedouin disposition, fostered 
by their surroundings, was retained by tho Israelite inhabit' 
ants of Gilead to a late period of their history, and seems 
to bo to some extent discernible in what wo read alike of 
Jophtliali, of David’s Qaclites, and of tho prophet Elijah. 

After tho close of the Old Testament history tlio word 
Gilead seldom occurs. It seems to have soon passed out of 
use as a prociso geographical designation; for though 
occasionally mentioned by Apocryphal writers, by Josephus, 
and by Eusebius, the allusions are all vague, ami show that 
those who umdo thorn had no definite knowledge of Gilead 
proper. In Josephus and tho New Testament tho namo 
Ponea or rrepav tot) ’iophdvov is most frequently used ; and 
the country is sometimes spoken of by Josephus as divided 
into small provinces called after the capitals in which Greek 
colonists had established thomsolvos during the reign of tho 
Reloueidia At present Gilead south of the Jahbok alone 
is known by the namo of Jebel Jilad (Mount Gilead), the 
northern portion between the Jahbok and the Yarmuk being 
called Jebel Ajlftn. Jebel Jilad includes Jebel Osh a, artel 
has for its capital tho town of Es-Salt. The cities of Gilead 
expressly mentioned in Scripture are Bamoth, Jahesh, and 
Jazer. Tho first of those has been satisfactorily identified 
with Es-Salt, and apparently ought not to be regarded 
as distinct from Misspell (Judg. xi. 11, 34), called also 
Mizpek-Giload (Judg. xi. 29), or Bamoth Mizpeh (Josh, 
xiii. 26), 

1 See Bake, “ Notas on an Excursion to Hamm,” &c„, in vol. xxxii, 
of the Journal of tho Royal Geographic, al Society (1832). “ It was not 
the river Jordan, but tho ridgo of Mount Gilead, which formed the 
natural boundary of tiro possessions of the children of Israel.” 
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GILES, St (AEgidius, Egidio, Gil, or Gilles), accord- 
ing to the Brevianuvi Romanum (let September) was an 
Athenian of royal descent, and from his earliest yeais dis- 
tinguished for piety and chanty. On the death of his 
parents he, while still young, distributed amongst the poor 
his entire patrimony, including his very tumc, winch gar- 
ment effected a miraculous cure upon the poor sick man to 
whom it had been given. Shrinking from tho publicity 
involved in this and many other (apparently involuntary) 
miracles, he betook himself to Provence, where, after a resi- 
dence of two years with St Ccesarius at Arles, he withdrew 
into the solitude of the neighbouring desert, living upon 
herbs and tlio milk of a lund which came to his cell at 
stated hours. Hero lie was discovered after some time by 
tho king of Prance, who on a hunting expedition had tracked 
tho hind to tho hermit’s cave. With the reluctant consent 
of AEgidras, a monastery was now built on the spot, ho being 
appointed its first abbot. Tho functions of this oflieo lie 
discharged with prudence and piety until his death, which 
occiured some years afterwards, 

feiomo uncertainty attaches to tho date, as well as to several 
otlior circumstances stated m this narrative. It is known 
that a certain yKgidius, whose name at least (’Aty iSios, from 
<u£ or alyii) is suggestive of a Greek origin, held an abbacy 
in Provence in tlio Gtli century, and, at tho instance of 
Bishop Cicsarius, undertook, in 514, a mission to Pope 
Mynnnaehus on a question minting to certain rivalries 
between tlio sees of Arles and Vienne (Labbo, Cone., v. 
439-40, ed. 1728); but tho modern hagiologists, following 
tlio earliest Ada, which assign the legend to the period of 
a Catholic Visigothie king “ Flavius ” (Wamba or Ervigtus), 
incline to distinguish the saint from the earlier abbot of the 
sumo iiiuiio, and to fix tlio date of tho former about the end 
of tho 7th century. Of the existence of tin abbey under 
the advocacy of fSt Giles towards tho end of tho 9th cen- 
tury there can bo no question (Mdnard, Hut. dr Ri.smes); 
while Benjamin of Tudola makes special mention of Lho 
crowds of foreigners from all countries who in his time 
(11 GO) frequented that shrine, which is situated on tho 
Petit Rhone, about 12 miles westward of Arles. In tho 
11th and following centuries tho cultus of the saint, who 
came to be regarded as tho special patron of lepers, beggars, 
and cripples, spread very extensively over Europe, especially 
in England, Scotland, Franco, Germany, and Poland. The 
church of St Giles, Oripplogato, London, was built about 
1090, while the hospital for lepers at St Gilos-in-tho-Fields 
was founded by Quoon Matilda in 1 1 1 7. In England alone 
thuro aro 140 churchos dedicated to this saint; and they 
occur in every county except in thoso of Westmoreland and 
Cumberland (Parker, Calendar of lho Anglican Church'), 
In Edinburgh tho church of Sb Giles (r. 1359) could boast 
tho possession of an arm-bono of its patron. Representa- 
tions of St Giles aro very frequently mot with in early 
French and German art, but aro much loss common in Italy 
and Spain (Jameson, Sacred and Legendary Art, pp, 
768-770). 

GILFILLAN, George (1813-1878), a clergyman of tho 
Umtod Presbyterian Church of Scotland, and a well-known 
popular writor, was horn 30th January 1813 at Comrio, 
Perthshire, whoro his father, the Bov. Samuel Qilfillan, also a 
man of some literary activity, was for many years minister of 
a Secession congregation. At Glasgow University and tho 
theological hall, as at Comrio school, ho took small help from 
formal lessons, and carod little for a high place in his classes 
or for proficiency in his proscribed studies, but applied him- 
self to English literature, with a passion for reading, and a 
memory which hold fast and arranged the contents or all the 
oongonial books he met with. In March 1836 he was 
ordained pastor of a Secession congregation hi Dundee. Ms 
first effort beyond the pulpit was m 1839, when he issued 
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Five Discourses, which, though neglected by the reading 
public, had many high merits, and gave the promise of more 
and of higher Some time afterwards he rather unadvisedly 
published a sermon on “ Hades/' which, distinguished by 
bold but ill-sustained speculation, and by brilliant but 
irregular imagination, brought him under the scrutiny of his 
co-presbyters, and was ultimately withdrawn from circula- 
tion Gilfillan next contributed a series of sketches of 
celebrated literary men to the Dumfries Herald , then 
edited by Thomas Aird, and these, along with several new 
ones formed his first Gallery of Literary Portraits, a volume 
which appealed in 184.6, and had a wide circulation. It 
was quickly followed by a Second and a Thiul Gallery, 
until almost all our great men were delineated In 1851 
the Bards of the Bible appeared , and this has been his 
most successful work His aim was that it should be “ a 
poem on the Bible ”• and it was far more rhapsodical than 
critical. Still the little criticism that was scattered through- 
out it was more than enough to keep it from soaring into 
poetry ; and the poetry, when pure, was so fragmentary, 
that instead of making one poem, it consisted of many small 
pieces, though in those there were grand strokes and ex- 
quisite touches of description. His sketching poweis weie 
next exercised upon the “ Scottish Covenantors,” and some 
of the heioos and episodes of the struggle received a glowing 
commemoration. At a later date ho published similar re- 
presentations of English Puritans and of Scotch Socodors, 
as champions of the rights of conscience. The most exten- 
sive publication with which Gilfillan was connected was 
Nicholas edition of tho British Poets , and bis ollico was 
not only to socure tho utmost accuracy m the text of each 
poet’s works, but also to furnish both a biography and a 
critical estimate. This engagement, taking lum again aiul 
leisuioly through tho studies in which ho had most delighted, 
and witli which ho bad been most conversant, stimulated 
bun to finish the work on which ho bad resolved in youth, 
ancl to which he liad long given tho brightest moods of liis 
most gonial hours. Jfiyht, a Pom, came out in 1 867, when 
he was fifty-four years of age ; but the work which had re- 
ceived liis labour and his polishing during Ids best thirty 
years was far less successful than his most ephemeral produc- 
tions. It was, indeed, an absolute failure. Tho theme was 
vast, vague, and unmanageable, oven though tho poem luid 
extended to ninety, instead of nine books. Then, though his 
naturo was largely ami essentially poetic, Gilfillan had never 
givon himself a training or oven any practice in verso. 
Bosidos he had already, in his many prose volumes, made 
use of all his poetic ideas and illustrations. There was not 
a lino in Night that bail not often sounded forth in his 
essays with stronger and finer melody. It was hut a faint 
echo, and it had no music, liis History of a Man, partly 
autobiographic and largely fabulous, was not written with 
his usual candour and goniality, Not loss abundant and 
striking than his litoraturo was hia oratory ; and wherever 
ho appeared as a preacher, or as a lecturer on some literary 
or secular theme, ho drow largo crowds that woro invariably 
thrilled by his eloquence. There was no token oitlior of 
physical or of mental oxhaustion when ho died suddenly of 
heart disease, in the summer of 1 878. Ho had just finished 
a new life of Bums designed to accompany a new edition 
of the works of that poet. 

GELGAL. Threo towns of this name are montionod in 
tho Bible. (1.) The first and most important was situated “in 
llio east border of Jericho” (Joshua iv. 19), on the border 
between Judah and Benjamin (Joshua xv. 7). Josephus 
places it 50 stadia from J ordan and 10 from Jericho ( Aniiq 
v. 1, 4), but those measurements do not agree with the posi- 
tion of Jericho with respect to Jordan. Jerome ( Onomas - 
tieon, s.v. Galgal) places Gilgal 2 Koman miles from Jericho, 
and speaks of it as a deserted place held in wonderful venera- 
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tion (“ miro cultu ”) by the natives. This site, which m the 
Middle Ages appears to have been lost, — Gilgal being shown 
further north, — has lately been recovered by a Gcnnan 
traveller (Schokke), and fixed by the English survey 
party. It is about 2 miles east of the site of Byzantine 
Jericho, and 1 mile from the modem Eriha. A fine tamarisk, 
traces of a church (which is mentioned in the 8th century), 
and a large reservoir, now filled up with mud, remain. The 
place is called J lljulieh, and its position north of the valley 
of Achor (Wady Kelt) and east of Jericho agrees well with 
the Biblical indications above mentioned. A tradition con- 
nected with the fall of Jericho is attached to tho site (see 
Tent Work in Palestine , vol. n. p, 7). (2 ) The second 

Gilgal, mentioned m Joshua xii. 23 m connexion with Dor, 
appears to have been situated m the maritime plain. J oromo 
(0 nomast icon, s.v. Gclgel) speaks of a town of tho name 6 
Homan miles north of Antipatris (Eds el ’Am). This is 
apparently the modern Kalkiha (vulgaily Galgdia), but 
about 3 miles north of Antipatris is a largo village called 
Jiljdlieh, which is more probably tho Biblical town. (3.) The 
third Gilgal (2 Kings iv. 38) was m tho mountains (compare 
2 Kings u. 1-3) near Bethel. Jerome mentions this place 
also ( Onomasticon , s.v. Galgala). It appears to bo tho 
present village of Jiljilia, about 7 English miles north of 
Beilin (Bethel). 

GILGIT ( Ghilyhit , Ac.), properly a secluded valley- 
state on a tnbutaiy oi the Upper Indus, but also applied 
to tho tributary liver and tho whole of its basin, which is 
one of great interest m many respects, though as yet but 
imperfectly known Captain J Biddulph has jfoi sometime 
past boon employed m Gilgit on the part of tho Government 
of India, but no part of the information communicated by 
lum has yet. been made available. We shall describe the 
whole basin so far as materials allmv. 

About 10 miles below tho elbow formed by the Indus 
(74° 42' long., 35 n 50'lat.) in suddenly changing its course 
from a general direction north-west to a general direction 
south-west, in the vicinity of some of the highest mountains 
and vastest glaciers in tho world, tho Gilgit river enters it 
on the right bank, and with a general direction from tho 
north-west. Tims tho axis of the Gilgit vulloy is in fact a 
prolongation of that of tho Indus valley in the direction 
maintained by the latter for some 300 miles nbo\ o the elbow 
just mentioned. The length of the basin, so far as we know', 
on a lino nearly west to east, is 120 miles' untl its 
greatest width from north to south is about 75. The south 
limit of the basin is formed by the lofty watershed which 
divides the wost-to-east Gilgit basin from tho meridional 
basins of tho (Lower) Indus, the Swat, and tho Panjkora. 
At its intersection with the Judus-Swut watershed this limit 
rises to a peak of 19,400 feet, and at its intersection with 
the Paujkoro-Chifcral watershed to peaks of 18,490 mid 
19,440 foci. Tho western limit of tho basin is tiro lolly 
watershed dividing it from tho Mastdj valloy on tho upper 
waters of tho Gliitral river. This limit runs from tho intor* 
soction last moulionod north-north* oast and then north-east, 
till it joins tho groat mountain node in which tho ranges 
of Hindu-Kush and tho Muztagh (or Karakoram), accord- 
ing to our usual nomenclature, coalosco on tho margin of 
tho Pamir platoau. Tho northern limit of tho basin is 
formed by tho Muztagh itself, with peaks of 23,330 foot, 
22,740 foot, 22,500 foot, 25,370 foot, 25,050 foot, and the 
basin is closed on tho east by an offshoot of tho Muztagh 
which, over tho Indus elbow, forms that other great congeries 
of peaks and glaciers, of which the culminating point (lUki- 
piishi) rises to 25,550 feet, whilst seven others exceed 19,000 
feet. South of the gorge through which the Gilgit waters 
force their way to the Indus this eastern barrier continues 
with summits rising to 14,000 and 15,000 feet, and joins 
the southern limit already described. This last-mentioned 
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>art of the barrier is known as the Niludar Hills, and has 
o be passed by the traveller who enters Gilgit from 
lashmlr, i.e., from India. The remotest source of the Gilgit 
raters is in a lake called Skundar, close above Mastiij, and 
>y which one of the chief passes leads from Gilgit and 
fassin to Mastiij and Chitral. The Gliizar river runs out of 
his, and, after a courso of 60 miles, is joined by the river of 
fassiu, coming fromthe north. Those two may bo considered 
o form the Gilgit river. The Yassin river itself is formed by 
wo streams joining 6 or 8 miles above the village of Yassin, 
>y each of which loads a pass. From the north-west comes 
he Tui or Mosliabbar stream, by which lies the Moshabbar 
>ass, probably at least 16,000 feet in height, and traversing 
- deep crevassed glacier for 8 miles. From whore the road 
caches the upper stream of Mastiij one path leads down the 
atter to Mastiij, and another up-stream, crossing by the 
laroghil pass (12,000 feet), over tho prolongation of 
Iindn-Kush watershed, into WakhAu and the basin of 
he Upper Oxus. By tho otlior stream, called tho War- 
hagam river, coming from the north, a path leads 
wer the Darkot pass to the very source of tho Mastiij 
ivor, and so also to the Baroghil pass. Another iiu- 
lortaut stream, tho Karambar, joins the G ilgit river from 
he north, about Similes below tho continence of tho Ghizar 



lu. 1 Yassin river. This flows through tho Iahkaman valley, 
ising in a lake called the Karambar Sar, said to have been 
wnod in recent years by glaciers damming up the stream, 
aid by this runs tho most easterly pass of those that lead 
rom the Gilgit basin direct to WakhAn. It is believed to 
>e very lofty and difficult, but it has not been explored. 
Vbout 36 miles below the Ghizar- Yassin confluence, and 25 
nilos above the confluence with the Indus, on tbo right bank, 
band the fort and village of Gilgit. Five milos bolow this 
lie river is joined by the last important confluent, called the 
'fa.jar river. Kecent information suggests that this stream 
Las a very lengthened coursB, flowing, in fact, from the 
lorthom side of tho Muztagh in the vicinity of the Karam- 
>ar lake ; and, if this be so, a large addition must be made to 
ho Gilgit basin as a whole. But of this we have no 
lofinod knowledge. 

Tho states occupying tho basin of Gilgit arc, or till lately 
voro, the following « 

1, Umia.~-ThiH embraces all the upper or western part of tho 
lastn, including tho Ishkiunan valley. For some generations, nt 
eftsb the relations of this state with Gilgit were hostile, whilst it 
w in intimate or dependent connexion with the kings of Chitral, 
ml hula by a member of the same family. Indeed it was regarded 
nd named as a subdivision of Upper Chitral. Wo have no present 
nformation as to the nomilation or even tho number of villages in 
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this lofty district ; but the route surveys show about thirty. The 
height of the chief place, Yassin, is 7770 feet. The country was 
visited twice in 1870 by a very gallant hut not prudent traveller, 
Mr George Hayward, and on the second visit in July of that year 
he was murdered by the agents of the chief Mir "Wali, whilst on 
his way to the Darkot pass, in hope of penetrating to “Waklian and 
the exploration of Pamir. It is believed that Yassin has recently 
been annexed by the troops of Kashmir. 

2. Next below Yassin is the small state of Puvidl or Pitnyd, long 
held by separate rajas, and held by thorn now in dependence on 
Kashmir. It occupies the narrow valley of the river for a length 
of 25 miles, and contains nine villages, varying in height from 
7000 feet down to 5500 feet. The villages are all within little 
forts, so that (as in Khorasan, and in Marco Polo’s narrative) 
villages and forts are synonymous. At evening, tho people who 
have been occupied in their fields come within the wall, and the 
gales are closed. Sentries guard the towers all night, and at dawn 
an armed patrol goes forth and makes the round of all places that 
might harbour an enemy, before tho people issue 1o their avoca- 
tions. In this part of the valley there are frequent mauvais pas 
on tho road, whero passage is difficult, and where a low men might 
stop a host. These are called by tho old Persian name of darband 
(porta clausa), like the famous Iron Gate, on the Caspian. Tho 
upper village of I’unial, called Gakuj, was till recently tlio furthest 
point to which the power of Kashmir, and therefore The influence 
of tho British Government, extended. It stands G040 feet above 
the sea. Between Gakuj and Yassin the road pauses through a 
natural gate of rock. Tho ruler of Pun ml is, or was in 187s, llaja 
’Isa Bugdur, an old man who, in las little, kingdom of nine 
villages, displayed some, of tho best elinraoteristies of a king, — 
feared by his enemies, liked and implicitly obeyed by his people. 
On mooting him they go up and kiss his hand. 

Gilgit occupies the remainder of tho main valley down to the. 
Indus, but wo shall first speak of Hunm and Nugnr, lying in the 
easlmost part of tho basin, on tho Nngav river. 

8 and 4. Ntujar lies on tho left ’hank of tho river, Hunza 
opposite, and tho two “ capitals, ” so to call them, lie just over 
against one another. They are distinct states under distinct 

S auces, and their people of distinct Mussulman sects. “Whilst 
agar sends a small complimentary tribute to tho maharaja of 
Kashmir, Hunza (also culled Kanjud), a luoro warlike country, has 
often been at active enmity with him, coming down upon his 
villages in Gilgit, sweeping off the inhabitants, and selling them into 
slavery. Though tho people of both states seem to speak the same 
language, Dr Leitner says the Nitgar people are shorter, stouter, 
and fairer than tho Hunm folk, whom he. calls “tall skeletons" 
and desperate robbers. He says he. mot a man of N agar whose 
yellow moustache and general appearance made him believe almost 
that he had seen a Russian. The Kuujiidis are the terror of the 
Kirghiz on tho upper waters of tlio Yarkand, and of the traders 
from Ladtik to that territory, 

5. (> ihjit occupies all the lower part of the main valley to the 
Indus. If we take the whole length of the, river, from tho source 
in the Sliiuidur lake to the Indus, at 125 miles (which, like the 
other distances here, is taken with a 6-milo opening of the com- 
pass, omitting minor windings), Yassin will occupy 76 miles of this, 
Ihtnittl 25, and Gilgit 85, The lower part of Gilgit is a valley 
from 1 to 3 miles wide, hounded on each side by steep rooky 
mountains. The valley contains stony alluvial plateaus of various 
forms and at various levels above tho liver, which flows between 
cliffs worn in these, Tho greater part of this space is barren, but 
as usual in those high regions there is in front of each lateral 
ravino a cultivated space watered by tho tributary stream, and on 
that a collection of houses. Tho village, of Gilgit is 4800 (cut above, 
tho sea, nud stands on a flat plain of tho river alluvium, forming a 
terrace 30 or 40 feet above the water. The cultivation here covers 
a square mile or thereabouts, irrigated from tho nearest lateral 
stream. The houses are Hat-roofed, scattered ouir the. plain in 
twos and threes, among groups of fruit-trees. Tho destruction was 
great in tlio wars to which Gilgit has been subject in the last half- 
century, and it will take long before the village recovers the 
former abumlauee of fruit-trees. The, fort of Gilgit is Ihu chief 
stronghold of tho maharaja of Kashmir in Dardintan. 

Tliore is vory lifctlo snow-fall at Gilgit. The vegetable 
products aro wheat, barley, naked barley, rice (at Gilgit 
village only), maize, millet, buckwheat, various pulses, rape, 
and cotton; and of fruits, mulberries, poaches, apricots, 
grapes, apples, quinces, pears, greengages, figs (poor), wal- 
nuts, pomegranates, and demgnus, besides musk and water- 
melons, Silk is grown in very small quantity. There are 
three fabrics from it, — one half-wool, much worn by those 
above the common peasant, one half-cotton, and the third all 
silk, strong though loosely woven, and prized for girdles. 
Gold is washed from the river-gravels as in many other 
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parts of the Indus basin. The vine is much cultivated in 
some parts of the valley. In runnll it is grown m small 
vineyards, the vines being often old trees ; the whole vine- 
yard is covered with a horizontal framework of sticks, 2 to 
4 feet above the ground, and over this the vines are trained. 

The people of the basin are all reckoned to bo Dards, 
though there is this perplexing fact, that (setting aside 
dialects) two languages are spoken among them, which are 
entirely and radically different, — the Khajuna language, 
which is spoken in Hunza, Nagar, and Yassin, being one 
of which no relation has yet been traced to any other tongue, 
whilst the Shinn , spoken m the rest of the basin, is clearly 
Aryan, and kindred to the Sanskritic languages of India 
Now there seems to bo no doubt entertained that the 
Yassin people at least have all the characters of undisputed 
Dards. It is worth while to exhibit the numerals from 
these two languages. 



Slima. 

Kliajuna. 


Shinn 

IChajuna 

One . 

eyh 

, hann. 

Seven 

. suth . , 

, tatd. 

Two , 

, , do i 

aUatz. 

Eight 

, atsh 

. altambu 

Three 

. tU . 

mho 

Nmo . 

van . ., 

, untslib. 

Foui 

. tshar . 

walt6 

Ten . .. 

day 

, toi onto 

Five , 

. yofi . , 

.. tshudu. 

Eleven 

nk't'ty. 

turma-hann. 

Six . . , 

, , . shd . , , 

. . mwhindd 

| Twelve 

. buy . 

... tmma-nliuts. 


The Dards not 1 only occupy the Gilgit basin, but also 
extend down the Indus basin, in which they form a 
number of small republican communities (whilst tJio states 
of the Gilgit basin are all, so to speak, monarchical), reach- 
ing to Balera, where tho Pushto-speaking tribes who are of 
Afghan blood, or at least Afghanizcd, commence. Tho 
Dards aro described as decidedly Aryan in features, broad- 
shouldered, woll-propoi tinned, active, and enduring. The 
hair is usually blade bub sometimes brown, the eyes brown 
or liazol, the skin sometimes fair enough to show a ruddy 
complexion ; the voice and manner of speech are harsh, fu 
boaring they are cheerful, bold, and independent, not dis- 
obliging when rightly handled, and as a. race decidedly 
clover. They do not care much for human life, but still 
aro not blood-thirsty. They aro, says Mr Drew, “a people 
who will meet one on oven terms, without sycophancy or 
fear, and without impertinent self-assertion.” Tho women 
are not pretty in Gilgit, but those of Yassin have a hotter 
repute, and indeed 1 lay ward says: “Tho women havo a 
more English cast of countenance than any I havo yet seen 
in Asia, light-brown locks prevailing.” The dress is entirely 
woollen, trousers, choga (long robe like a dressing-gown), 
and girdle. Tho cap is most characteristic; it is a long, 
woollen bag rolled up at tho edge till it, fits close to the 
head. Tho feet aro wrapt in scraps of leather, with a long 
strip as a binder. There is a distinct separation into castes, 
of which Drew counts five, others only four. Tho lowest 
caste is Ihhm, the namo of alow caste found all over India to 
the extreme Deccan,— a notable circumstance. Tim middle 
castes, Birin and Yawhkvm, form tho body of the Pard people. 
The pure Shin looks more like a European than any high- 
caste Brahman of India. A Birin man may marry a Yushkun 
woman, but a Yaslikun man may nob marry a Hliiu woman. 
The Yoshkum predominate in Gilgit basin ; the Shins in 
Haramoah (up Iko Indue valley) and Astor (east of Gilgit), 
and in tho states of tie Indus basin below Gilgit, It is a 
notable ciraimstane© that the Dards abhor tho cow, much 
as tho Mussulmans abhor swine, They will not drink cow’s 
milk, nor make or oat butter. In this last point tho Indo- 
Chinese nations generally and the Chinese resemble them, 
but not in the dislike to the animal. The Dards will not 
burn cow-dung nor touch tie cow if they cam help it. 

All tho Dards of tho Gilgit basin are Mahometans, 
and of three different sects, Sunnis, Blriahs, and MblAis 
(Mullahis?), the last being a Slunk offshoot and modifi- 
cation. The last two drink wine, tire Sunnis 1 clo not. 
Gilgit proper is half Sunni, half Shiah ; PnniAl, MoMi ; 
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Hunza, Molrii — these are great wine drinkers; Nagar, 
Shiah; Ishkaman, Moldi; Yassin, Molt'd and Sunni, with- 
out any Shiahs. Till lately they were very loose Mahome- 
tans. Some of the Moslem officers m the Sikh and Dogra 
garrisons have spread greater rigidity. The wine is put m 
large earthenware jars, which are then buried for a time. 
The people do not understand clarifying the wino, Dr 
Leitner tasted some which was very palatable, but looked 
more like mntton-broth than wine. A land of beer is also 
made. Polo is a favourite game throughout Dardisttin, as 
m Balti, which is its home, or one of its homes, and it ex- 
tends to the Clntral country. Wherever Baltis or Dards 
live, the polo-ground may be looked for. Target archery 
with firearms is also a favourite amusement ; they use stones 
for bullets, with a thin coating of lead. They are excellent 
■shots. Tho Jew’s harp is played, and the invention is 
ascribed to King David. 

History — Tho Dards aro located liy Ptolemy with surpiiMiig 
accuracy (Danuhv) on the west of tho Upper Indus, beyond the 
head-wateis of tho Swat river (Sonstus), and north ol tho ( Madam, 
i a , the Gandhdras, who occupied Peshawar and tho country north 
of it. The Danins aud Chinas also appeal m many of tho old 
Pauramc lists of peoples, tho lattoi probably representing the Shui 
branch of tho Daubs. This region was traversed by two of tho 
Chinese pilgrims of tho etuly con tunes of our era, who have, left 
records of their journeys, vi/ , Fuhiun, coining from the north, 
e. tOO, and Ilwori-thsiuig, ascending from Swat, (5:51. The latter 
says' " Perilous were the roads, and dark the gorges. ■Sometimes 
tlio pilgrim had to pass by loose eoids, sometimes by light stretched 
non claims. Here theie were ledges banging in niul-uu ; there 
Hying bridges across abysses , elsewhere paths cut w ith the chisel, 
or footings to climb by " Yet even in these limceessihle regions 
were found gieat convents, and lmiaeulous images of Buddha. 
JIow old the name of l/i/ifit is we do not know, but it, occurs m tho 
writings of tlic gient Mahometan savant Al-Biruni, in his notices 
of Indian geography. Speaking of Kashmir, he says; “ When 
thou hast passed the defile winch forms the entrance and hast 
penetrated into the plain, thou hast to thy left tho mountains of 
Bid. itu* and Nhaurihin. Two days’ journey distant are Ihe Turks 
culled DhafaiiHvidn, whose king takes tho name of Dhalshnh, The 
conn try which these Tmks occupy is called Kilk it (or Gilgit), A sum, 
mid Shaitan. Their tongue is Turk ; the people of Kashmir hav e to 
suffer much from their raids” — (Remand, “lixtrnitH," in Journal 
A Antique, ser. iv. lorn, iv ). There are dillieult mutters for discussion 
here It is impossible to say what ground ihe writer had for i ailing 
thn people Turks. But, it is envious that the Shins my they are all 
of the sumo race as tin* Moghuls of India, whatever they may mean 
hy that. Gilgit, ns fur hack as tradition goes, was ruled by rajas 
of a family called Tnikanc. \\ hen this family became extinct the 
Willey was desolated by stieecssixo imasions of lieighboiiung rajas, 
and in the ill) or 550 years ending with 1812 theie had been live 
dynastic rex olutions The most prominent elininelor in the history 
was u certain Guur Italunau or (Jauliar A man, chief of Yassin, a cruel 
savage nml mini-seller, of whom many e\ il deeds me told. Being 
remount rated with lor selling a mullah, ho said, “ Why not? the 
Koran, Ihe word ol God, is sold; why not sell the expounder 
l hereon" The Kikhs entered GUgit about IK 12, ami kept a garrison 
there. When Kashmir was made oxer to Maharaja Giimli (Singh of 
Jihm'i in JHd(i, hy Lord Ilanlinge, the (High claims were tmu.xlcrml 
with it, And ax hen a commission was sent to lay down boundaries 
of the tracts made ox'er, Mr Vims Agnexv (ulteixxiirds murdered at 
Mult dn) nml Lieut. Ralph Young of the Engineers visited Gilgit, 
the first, Englishmen xxlio did so. The Dogma (Giildh ■Singh’s 
race) hud much ado to hold their ground, and in 18f>2 a eatnstropho 
occurred, pimtlel on a smaller scale to that of tho English troops 
at ('ahul. Nearly 2000 men of theirs were exterminated by Gnur 
Rahman aud a combi nut ion of the Dards ; only one peraon, a soldier’s 
wife, escaped, mot the Dogma were driven away for eight years. 
Giiliib Singh would not again cross the Lulus, but after bis death 
(in 1857) lira present Maharaja ltanbir Singh longed to recover lost 
prestige. In 18(10 he sent a force into Gilgit, Guur Rahman just 
then died, and there was little resistance. The Dogma lmvo twice 
since then taken Yassin, but did not hold it. Now, recently, it is 
believed, they havo not only occupied Y twain, but have invaded. 
ChitnU also. They also, in *18(56, invaded Datvl, one of the moat 
fleohided Dard states, to tho south of the Gilgit basin, but with- 
drew again. 

The chief source of Ilia Infortawfclott in tills nrfkils Is iwi excellent work liy Mr 
Frederick Drew, who was long In Una employment of the maharaja, Tho Jumtneo 
anti Kcnhmir TeeHtorim, it OraffrxtpMml Aernmi, Xflffl. I'm Im« also been 
rami* of Pr Lrlttnn's rniffiomplecedi work, ftmultt of Tew in ihmttetm, Ac.; 
of Mr ITajnrnrd’# let ters (/*rw, Bog, (fatty .Soc,. vd, xv , amt Jo urn. Mop, Stop. 

vol, xll.) ; and of Col. Wslker’s Report/ on Me Survey Dept, far 1877-7«. 
The narrative ol * the ltittlluJi,” who performed the romtu kublo journeys noticed 
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bncfly in that loport, has been for Ilia present williliolil fiom publication by ilio 
Indian Government, but the map couected by Ins. siuvoys, is ot e.xlienio mteicht 
and value By and by we may hope foi the publication of Captain Biddulph’s 
obsci various, ulueli will doubiless tluow much new light on tills secluded and 
intei esting 1 eeion (II. Y ) 

GILL, John (1697-1771), a Baptist minister andlearned 
Rabbinical scholar, was born at Kettering, Northampton- 
shire, m 1697. On account of the limited means of his 
parents, ho owed his education chiefly to Ins own persever- 
ance. After receiving baptism in November 1716, he 
began to preach, and officiated at Higham Ferrers, as well 
as occasionally at his nativo place, until the beginning of 
1719, when lie became pastor of tho Baptist congregation 
at Horsloydown, in Southwark, where ho continued fifty- 
one years In 1718 he receivod tho degree of D.D. from 
tho university of Aberdeen. lie died at Camberwell, 
October 14, 1771. 

Ilia principal works arc 'Exposition of the Sony of Aolomon, 1728, 
The Prophecies of tho Old Testament respecting ' the Messiah con- 
sidered, 1728; Treatise on the Jhctn ne of the, Trinity , 1781; Cause 
of (loti and Truth , in 4 vols., 3731 ; Exposition of Iho JJilJc, in 10 
vols., in preparing winch ho foimml a largo collodion of Jlohmv 
and llabbinical hooks and M88. ; Dissertation on the. Antiquity of 
the. Hebrew Language— Letters, Coird Points, and, Accents, 17(17 ; 
A l tody of Doctrinal Divinity, 1707; AJlodyof Practical JUnhiitg, 
3770; and ,S tenuous and Tracts, wilh a memoir of his life, 1773. 
An edition of ins Exposition of the Jlible appealed in 1818 with a 
memoir by l)r Union, whieh has also appeared separately. Various 
editions of several of his other works have also appeared. 

C « 1 LLES1 3 1 E, ( 1 bo non (1 G 13-1 648), a prominent member 
of tho prosbylomn parly in the Westminster Assembly, was 
boru at Kirkcaldy, where his father was parish minister, on 
the 21st of January 1613, and ontorod tho university of ftt 
Andrews as a “ presbytery bursar” in 1629. On the com- 
pletion of a brilliant student career, ho became domestic 
chaplain to Lord Konnmro, and afterwards to the earl of 
Cass ilis, his conscience not permitting him to accept the 
episcopal ordination which was at that time m Scotland an 
indispensable condition of induction to a parish. While 
with tho earl of Gasoil is lie wrote Ids fust work, A Dispute 
against, the I'imjhsh Popish Ceremonies obtruded upon the 
Church of ideal hind, which, opportunely published (hut.' 
without the author’s name) in the summer of 1 637, attracted 
considerable attention, and within a few months had been 
found by the privy council to be so damaging that by their 
orders all available copies were called in mul burnt. In 
April 1638, soon after tho authority of the bishops had been 
set aside by the nation, Gillespie was ordained minister of 
Weinyss (Fife) by tho presbytery of Kirkcaldy, and in the 
sumo year was a member of the famous Glasgow Assembly, 
before which ho preaehod a sermon so pronounced against 
royal interference in matters ecclesiastical as to call for 
some remonstrance on the part of Argyll, the Lord High 
Commissioner. In 1042 Qiliospio was translated to Edin- 
burgh ; but the brief remainder of his life was cliioily spent 
in the conduct of public business in London. Already, in 
1640, lie had accompanied tlio commissicmors of the peace 
to England as one of their chaplains ; and in 1043 ho was 
appointed by the Scottish church one of the four commis- 
sioners to tho Westminster Assembly. Hero ho took a 
prominent part in almost all tho protracted discussions on 
church government, discipline, and worship, supporting 
Presbyterianism by numerous controversial writings, as well 
as by an unusual fluency and readiness in debato. Oil tho 
Emstiau question, in particular, besides a series. of vigorous 
pamphlets against Oolonmn (A Brotherly Examination of 
some Passages in Mr Coleman! s fate printed Etrmon, drc. ; 
Midi JRmpmides; Male, And is), ho published in 1646 a 
largo work on titled Aaron's Had Blossoming, or the Divine 
Ordinance of Church-government, vindicated, which is 
doftorvedly* regarded as a really able statement of the case 
for an oxclusivo spiritual jurisdiction of tho Church, 
Shortly after Iris return to Scotland, Gillespie was elected 
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moderator of the Assembly (1648) ; but tho laborious 
duties of that office (tlio court continued to sit from 1 2th 
July to the 12lh of August) told fatally on a constitution 
which, at no time very vigorous, had of lato years been 
much overtaxed; and, after many weeks of great weakness, 
he died at Kirkcaldy on tho 17th of December 1648. In 
acknowledgment of his great public services, a sum of £ 1 000 
Scots was voted, though destined never to bo paid, to his 
widow and children by tho committee of estates. A simple 
tombstone, which had been erected to his memory m Kirk- 
caldy parish church, was in 1661 publicly broken at tho 
cross by tho hand of tho common hangman, but was restored 
m 1746. Among the other works of Gillospio may he 
mentioned the Treatise of Miscellany Questions, wherein 
many useful Questions and cases of Conscience are discussal 
and resolved, published posthumously (1649) ; and The A rh 
of the Testament opened , being a treatise on tho covenant 
of grace, also posthumous (2 vols., 16G1-1677). 

GILLESPIE, Thomas (1708-1774), one of tho founders 
of the Scottish “Presbytery of Relief,” was bora in Ilia 
parish of Duddingston, Midlothian, in 1708. On the com- 
pletion of his literary course at the university of Ediubnrgli, 
lie for a short timo attended a small theological seminary at 
Perth, and afterwards studied divinity under Dr Doddridge 
at Northampton, whore he received ordination in January 
1741. In August of tho same year ho was admitted 
minister of tho parish of Oaruock, Fifo, tho presbytery of 
Duufcrmlino agreeing, not only to sustain as valid tho ordina- 
tion he had received in England, but also to allow a qualifi- 
cation of his subscription to tho church’s doctrinal symbol, 
so far as it laid reference to tho sphoro of tho civil magistrate 
in matters of religion. Having on conscientious grounds 
persistently absented himself from tho meetings of presby- 
tery hold for tlio purpose of ordaining an unacceptable 
presentee as minister of Jnverkcithing, he was, after an un- 
obtrusive but useful ministry of ten years, deposed for con- 
tumacy by the Assembly of L7fi2 ; lie continued, however, to 
preach, first at Carnoek, and afterwards in Dunfermline, 
where a largo congregation gathered round him ; but it 
was not until 1761, and after repeated dibits to obtain 
readmission to the church, that, in conjunction with 
Boston of Jedburgh and Collier of Colinshuvgli, lio 
formed a distinct communion under tho name ol* The 
Presbytery of Relief, — relief, that is to say, “ from the yoke 
of patronage and the tyranny of the church courts,” Ho 
died on tho 19th January 1774. Ilia only literary efforts 
were an Essay on the Continuation of Immediate E mil- 
lions in the Chunk , and a Treatise on Temptation, charac- 
terized by considerable laboriousness and some ability. 
Both works appeared posthumously (1774). Hoe Lins 
of Eathers of the United Presbyterian Church (Ed in. 
1840). 

GILLIES, Joins' (1747-1836), tho historian of ancient 
Greece, was born in 1747 at Brechin, in Forfarshire. Ho 
was educated at tho university of Glasgow, whe.ro ho greatly 
distinguished himself, and where, at tlio ago of twenty, ho 
officiated for a short timo as substitute for the professor of 
Greek. Subsequently ho received an engagement as tutor 
in the family of Lord llopeloun, who afterwards conferred 
on Mm a ponsion for life. In 1784 ho completed liis prin- 
cipal work, tho History of Ancient Greers, its Colonies and 
Conquests , whieh ho published two years later in 2 vols. 4 to. 
This work givoa a clear and generally accurate aeoount of tho 
various status of Greece, mid the progress of each in litera- 
ture and tho arts, The learning it displays is considerable, 
hut its reflexions are generally somewhat trite, and the style 
is abrupt and frequently diffuse. It enjoyed; however, for 
some time a great popularity, and was translated into 
French and Gorman, It was long a favourite text-book for 
schools, but is now completely superseded. On tho death 
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of Robertson, Gillies was appointed historiographer-royal of 
Scotland In his old age he retired to Clapham, where he 
died 15th February 1836, in the 90fch year of his age. 

Of Ins other worlts, none of which are much read, the pnneipal 
aie — View of the Reign of Ficdcnek II of Pnissia, with a Parallel 
letioeen that Prince and Philip II of Maccdon, 1789, Translation of 
Aristotle's Rhetoric, and of his Ethics and Politics’, and Ilistoi y of 
the World from Alexander to Augustus , m 2 vols., 1807. 

GILLRAY, Jambs (1757-1815), one of the most eminent 
of caricaturists, was born at Chelsea m 1757. His father, 
a native of Lanark, had served as a soldier, losing an arm 
at Fontenoy, and was admitted first as an inmate, and 
afterwards as an out-door pensioner, at Chelsea Hospital. 
Gillray commenced life by learning letter-engraving, in 
winch he soon became an adept. This employment, how- 
ever, proving irksome, he wandered about for a timo with 
a company of strolling players. After a very checkered 
experience he returned to London, and was admilted a 
student in the Royal Academy, supporting himself by en- 
graving, and probably issuing a considerable number of 
caricatures under fictitious names. Hogarth’s works wore 
the delight and study of his early years. Paddy on Horse- 
back, winch appeared in 1779, is the first caricature 
which is certainly his. Two caricatures on Rodney’s naval 
victory, issued in 1782, were among the first of the 
memorable series of his political sketches. The name of 
Gillray’s publisher and prmtsellor, Miss Humphrey — 
whose shop was first at 227 Strand, then in Hew Bond 
Street, then in Old Bond Street, and finally in St James’s 
Street — is inextricably associated with that of the cari- 
caturist. Gillray lived with Miss (often called Mrs) Hum- 
phrey during all the period of his fame. It is belioved 
that ho several times thought of marrying her, and that 
on one occasion the pair were on their way to the church, 
when Gillray said: — “This is a foolish affair, methinks, 
Miss Humphrey. We livo very comfortably together; 
we had better let well alono,” There is no ovidenco, 
however, to support the stories which scandalmongers 
have invented about their relations. Gillray’s plates 
were exposed in Humphrey’s shop window, whore eager 
crowds examined them. A number of his most tren- 
chant satires are directed against Goorgo III, who, after 
examining some of Gillray’s sketches, said, with char- 
acteristic ignorance and blindness to merit, “I don’t under- 
stand those caricatures.” Gillray revenged himself for this 
utterance by his splendid caricature entitled A Connoisseur 
Examining a Cooper, which ho is doing by moans of a 
candle on a “save-all”; so that the sketch satirizos at ouco 
the king’s pretensions to knowledge of art and liis miserly 
lubiis. 

The excesses of tlio French Revolution mado Gillray con- 
servative ; and ho issuod caricature affcor caricaturo ridicul- 
ing the French and Napoleon, and glorifying John Bull 
Ho is not, however, to bo thought of as a keen political 
adherent of either the Whig or the Tory party; he dealt 
lus blows pretty freely all round. Ilis last work, from a 
design by Banbury, is entitled Interior of a Barber’s Shop 
in Assize Time, and is dated 1811. Whilo ho was engaged 
on it, he became mad, although he had occasional intervals 
of sanity, which he employed on his last work. Tho ap- 
proach of madness must have been hastened by his intom- 
perate habits. Gillray died on the 1st of Juno 1815, and 
was buried in St James’s churchyard, Piccadilly. 

The times in which Glillray lived were peculiarly favour- 
able to the growth of a groat school of caricature. Party 
warfare was carried on with great vigour and not a little 
bittornoss; and personalities were freely indulged in on 
both sides. Giilray’s incomparable wit and humour, know- 
ledge of life, fertility of resource, keen sense of the ludi- 
crous, and beauty of execution, at once gave him the first 
place among caricaturists. He is honourably distinguished 
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m the history of caricature by the fact that his sketches are 
real works of art. The ideas embodied m some of them are 
sublime and poetically magnificent in their intensity of 
meaning, while the coarseness by which others are dis- 
figured is to be explained by the general freedom of tieat- 
ment common m all intellectual departments in the 
eighteenth century The historical value of Gillray’s work 
has been recognized by accurate students of history. As 
has been well remarked . “ Lord Stanhope lias turned 
Gillray to account as a veracious reporter of speeches, as 
well as a suggestive illustrator of events ” His contem- 
porary political influence is borne witness to in a letter 
from Lord Bateman, dated November 3, 1798. “The 
Opposition,” he writes to Gillray, “ are as low as we can 
wish them. You have been of infinite service m lowering 
them, and making them ridiculous ” Gillray’s extraordinary 
industry may bo inferred from the fact that nearly 1000 
caricatures have been attributed to him ; while some con- 
sider him the author of 1600 or 1700. Ho is invaluable 
to the student of English manners as well as to tho political 
student. He attacks the social follies of the timo with 
scathing satire ; and nothing escapes Ills notice, not even 
a trifling chango of fashion in dross. The great tact 
Gillray displays in hitting on the ludicrous side of any 
subject is only oqualled by tho exquisite finish of his 
sketches — tho finest of which reach an epic grandeur and 
Miltonic sublimity of conception. 

Giilray’s caricatures aio divided into two classes, tho political 
scries and the social. Tho political caucaturcs iorm icully tho best 
history extant ol the latter part of tho reign of Goorgo I if. They 
woio circulated not only over Britain hut thioughmit Europe, 
and exerted a powerful influence. In this senes, George III., 
the Queen, the 1’iinee of Wales, Fox, Pill, lhirlce, and Napoleon 
are the most prominent figures. In 1788 appeared two lino eariea- 
tuxes by Gillray Blood on Thunder fording tho Bed Sea represents 
Lord Thurlow carrying Warren Hastings through a sea of gore • 
Hastings looks very contfoi table, and is carrying two large lings of 
money. Market-Hay pictures the* ministerialists of tho timo as 
liornod cattle for sale. Antony (hllray’s best satires on tho king 
aro • -Fanner Goorgo and liis Wife, two companion plates, in one of 
which tho king is toasting muffins for breakfast, and in tho other 
the queen is frying sprats ; Tho Anti-Saeehariles, where tho royal 
pair propose to dispense with sugar, to tho great horror of tho 
family; A Connoisseur Examining a Cooper ; Tompernneo enjoying 
a Frugal Meal ; lloyal Affability ; A Lesson m Apple Dumplings « 
and The Pigs Possessed. Among his other political caricatures 
may’ ho mentioned— -Britannia between flcylla and Charybdis, a 
picture in which Pitt, ho often Gillray’s butt, figures in a favour- 
able light ; Tho Bridal Night; The Apotheosis of lfoelie, which 
concentrates the excesses ol tho French It evolution in one view; 
Tho Nursery with Britannia reposing in Peace ; The First Kiss 
these Ton Years (180.3), another satire on tho peace, which is said 
to have greatly amused Napoleon ; Tin* Handwriting upon the 
Wall; The Confederated Coalition, a fling at the coalition which 
superseded the Addington Ministry ; Uncorking Old Wherry ; Tho 
Plum-Pudding in Dangoi ; Making Decent, i.e,, Broad-bottomitea 
getting into tho (fraud Costume ; Comforts of a Bed of Bonus ; 
view of tho Hustings in Covent Garden ; Phae.tlum Alarmed ; and 
Pandora opening her Box, Tho miscellaneous series of caricatures, 
although they have scarcely tho historical importance! of the 
political series, aro more readily intelligible, and are even mom 
amusing. Among the finest are — Hlmkespoaro Sacrificed ; Flemish 
Characters (two plates) ; Twopenny Whist ; Oh 1 that tins too solid 
flesh would melt; .Sandwich Carrots; The Gout; Comfort to tho 
Corns ; Bcgono Dull Cura ; Tito Cow-Pork, which gives humorous 
expression to the popular dread of vaccination ; DiHotnuti Theatri- 
cals ; and Harmony before Matrimony and Matrimonial Harmonies 
— two exceedingly good sketches in violent contrast to each other. 

A selection of Giilray's works appeared in parts In 1818 ; but 
the first good edition was Thomas M 'Lean's, which was published 
with a key, in 1830. A somewhat bitter attack, not only on 
Giilray's character, but even on his genius, appeared in the 
Athenaeum for October 1, 1831, which was successfully refuted by 
J. Landseer in the Athenaum a fortnight later. In 1861 Henry 
G. Bohn put out an edition, from the original plates, in a hand- 
some folio, the coarser sketches being published in a separate 
volume. For this edition Thomas Wright and R. II. Evans wrote 
a valuable commentary, which is a good history of the times embraced 
by the caricatures. The next edition, entitled The Works of Jams 
Gillray , tho Caricaturist : with the Story of his Life and Time* 
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(Chatto and Windus, 1874), was the worlc of Thomas Wnglit, and, 
hy its popular exposition and nairative, mtioduced Gillray to a 
very large on ole lonnoily ignorant of linn. This edition, winch 
is complete m one volume, contains two portraits of Gillray, and 
upwards of 400 lllustiatious. Mi J J Cartwright, m a lettei to 
the Academy (Feb 28, 1874), diew attention to the existence of a 
MS volume, in the British Museum, containing letteis to and from 
Gillray, and other illustrative documents The extracts he gave 
were used m a valuable article m the Quarterly Review for April 
1871 See also the Academy for Feb 21 and May 1G, 1874 
Fot a eonU'inpm my life of GiUiny, see Gcmgo Stanley s notice in Ins edition 
of Jlrmtn\ Du twnai // of Painters. Tlioio is a good account of linn in Wilght's 
Ihslori) of (Mi i< atm e ami Giotesqua m Liteiatw <• anti Art, 18H3. See also the 
m tide Cahiumuiui. 

GILLYFLOWER, a popular name applied to various 
flowers, but principally to the clove, Duvnthm Caryophyllm, 
of winch tho carnation is a cultivated variety, and to the 
stock, Matthiola incana , a woll-known garden favourite. 
The word is sometimes written gilhflower or gilloflower, and 
is reputedly a corruption of July-flower, “so called from 
the mouth thoy blow in.” Phillips, in his Flora Ilistonca, 
remarks that Turner (1568) “calls it gclouor, to which 
he adds the word stock, as wo would sny golouors that grow 
on a stem or stock, to distinguish them from tho clovo- 
gelouors and tho wall-gelouera. Gerard, who succeeded 
Turner, and after him Parkinson, calls it gilloflower, and 
thus it travelled from its original orthography until it was 
called July-flower by those who know not whoneo it was 
derived.” Dr Prior, in his usoful volume on the Fopuhir 
Fames of British Flunts, very distinctly shows tho origin 
of the name, lie remarks that it was “formerly spelt 
gyllofor and gilofro with tho o long, from the French 
yirojlle, Italian yarofalo (M. Lat. gariojilwn) corrupted from 
the Latin Oaryophyllwn , and reforring to tho spicy odour 
of the flower, which seoms to have boon used in flavouring 
wine and other liquors to replaco the more costly clove of 
India. The namo was originally given in Italy to plants 
of tho pink tribe, especially tho carnation, but lias in 
England boon transferred of Into years to soveral cruciferous 
plants.” The gillyllowor of Chancer and sponsor and 
Shakespeare was, us in Italy, Ditmlhus Gitryophyllus ; that 
of later writers and of gardeners Maihioiu. Much of tho con- 
fusion in the names of plants has doubtless arisen from the 
vague use of tho French terms yirojific, ocillel, and viuldU\ 
which wore all applied to flowers of the pink tribe, but in 
England wore subsequently oxtendod and finally restricted 
to very diiloront plants. Tho use made of the flowers to 
impart a spicy flavour to ale and wane is alluded to by 
Chaucer who writes - 

“ Ami many a olovo gilofro 
To put iu ulo ’’ j 

also by sponsor, who rofors to them by tlio namo of sops 
iu wine, which was applied in consequence of their being 
steeped in the liquor. In both these cases, howovor, it is the 
clove-gillyflower which is intended, as it is also in tho pass- 
age from Gerard, iu which he statos that the consorvo made 
of the flowers with sugar “ is exceeding cordiall, and wonder- 
fully above measure doth comfort the heart, being eaten 
now and then.” The principal other plants which bear tho 
name are the wallflower, Chciranthus Chari, called wall- 
gillyflower in old books; the dame's violet, J/esperis mat- 
ronal is, called variously the quoon’s, the rogue’s, and tlio 
winter gillyflower; tho ragged robin, Lychnis Jlos cuculi, 
called marsh-gillyflower ; the water- violet, I/oftonia palns- 
tris, called wator-gillyflowor; and the thrift, Armeria 
vuh/ai'is, called aoa-gillyflowor. As a separate designation 
it has in modern timos boon chiefly applied to the Mathiola 
or stock, hut it is now very little usod. 

GILPIN, Bernard (1517-1583), rector of Hougliton- 
le-SjAing, distinguished by tho unusual way in which, he 
earned out his conception of the duties of a Christian pastor, 
was descended from a Westmoreland family, and was hum 
at Kentmere in 1517. At Oxford he first adhered to the 
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conservative side, and defended the doctrines of tho church 
against Hooper , but his confidence was somewhat shaken 
by another public disputation which he liad with Peter 
Martyr. In 1552 he preached before King Edward YI. a 
sermon on sacrilege, which was duly published, and displays 
the high ideal which even then ho liad formed of flie clerical 
office ; and about the same time he was presented to the 
vicarage of Norton, in the diocese of Durham, and obtained 
a licence, through William Cecil, as a gcneial preacher 
throughout the kingdom as long as the king lived. Instead 
of settling down m England, however, he resigned his 
vicarage, and went abroad to pursue his theological investi- 
gations, and if possible satisfy his mind on sonic disputed 
matters. He carried out this intention at Louvain, Antwerp, 
aucl Paris ; and from a letter of his own, dated Louvain, 
155i, wo got a glimpse of the quiet student rejoicing in an 
“excellent library belonging to a monastery of Minorites.” 
Returning to England towards the close of Queen Mary’s 
reign, he was invested by his uncle, Dr Tonstall, bishop of 
Durham, with tho archdeaconry of Durham, to which the 
rectory of Ellington was annexed. Tho freedom of his 
attacks on tho vices, and especially tho clerical vices, of lus 
times oxdtod hostility against him, and ho was formally 
brought before tho bishop on a charge consisting of thir- 
teen articles. Tonstall, howovor, not only dismissed tho 
case, hut presented the offender with tho rich living of 
I Ioughton-lo-Spring ; and when the accusation was again 
brought forward, lie again protected him. Enrugod at this 
defeat, Gilpin’s enemies laid their complaint before Dr 
Bonner, bishop of London, and ho immediately gave orders 
for liia apprehension. Upon this Gilpin prepared for mar- 
tyrdom ; and, having ordered his house-steward to provide 
him with a long garment, that ho might “goo the moro 
comely to tho stake,” ho set out for London. Providentially, 
however, ho broke his leg on the journey, and his arrival 
was thus dolayod till tho nows of Queen Mary’s death freed 
him from further danger. Ho at oneo returned to Nought on, 
and there ho continued to labour till his death in 1583, 
Wlvou the Roman Catholic bishops were deprived, lie vs as 
offered the see of Carlisle ; but he declined the honour. At 
Houghton lus course of life was a ceaseless round of bene- 
volent activity. His hospitable manner of living was the 
admiration of all. In his household, ho spent “ every fort- 
night 4,0 bushels of corn, 20 buBliels of malt, and an ox, 
besides a proportional quantity of other kinds of provisions.” 
Strangers and travellers found a ready reception ; and oven 
their horses were treated with so much care that it was 
humorously said that, if one wero turned loose in any part 
of the country, it would, immediately make its way to the 
rector of Houghton, Every Sunday from Michaelmas till 
Easter was a public day with Gilpin. For tho reception of 
his parishioner ho had three tables well covered, — one for 
gentlemen, tho socond for husbandmen, the third for day- 
labourers ; aud this piece of hospitality ho never omitted, 
even when losses or scarcity made its continuance difficult, 
Ho built and endowed a grammar-school at a cost of up 
wards of £500, educated and maintained a large number 
of poor children, at lus own charge, and provided tho more 
promising pupils with means of studying at tho universities. 
So many young people, indeed, flocked to his school that 
there was nob accommodation for them in Houghton, and 
he had to fit up part of lus house as a boarding establish- 
ment. Grioved at tho ignorance and superstition which 
the romisanosB of the clergy permitted to flourish in the 
neighbouring parishes, he used every year to visit the most 
neglected parts of Northumberland, Yorkshire, Cheshire, 
Woatinorolftud, and Cumberland ; and that his own flock 
might not suffer, ho was at the expense of a constaut 
assistant. Among his parishioners ho was looked up to 
as a judge, and did great service in preventing law-suits 
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amongst them. If an industrious man suffered a loss, he 
delighted to make it good ; if the harvest was bad, he was 
liberal m the remission of tithes And all this he was 
enabled to do because his frugality was as great as his 
generosity; for his rectory was worth no more than .£40.0 
a year The boldness which he could display at need is 
well illustrated by his action m regard to duelling. Find- 
ing one day a challenge-glove stuck up on the door of a 
church where lie was to preach, he took it. down with. his 
own hand, and proceeded to the pulpit to inveigh against 
the unchristian custom. 

A life of Bernard Gilpin, written by George Carlelon, bishop of 
Chichester, who had been a pupil of Gilpm’s at Houghton, will bo 
found m Bates’s Vine SJcciui am aliquot Vtrorum, &c., London, 
1681. A translation of tins sketch by William Fieake, minister, 
was, published at London, 1629, and m 1852 it was leprmied in 
Gks^ow. with an introductory ct'-ny by Ednard Irving It foinis 
one oi the lives m CmisaopliPi Woiusviorth sEcch ncutual Biography 
uol i l i , 41U ei'iS having been compared with Cailoiou’s Latin 
tovt Another biogrppliv of Gilpin, which, however, adds little to 
Bishop Car 1 o ton's, nashuiUcu by ‘William Gilpin, M.A , pre- 
bendary of A thorny Lor don, 1753, and 1854. 

GILPIN, William (1724-1804), author of several 
works on the scenery of Great Britain, was born at Carlisle 
in 1724. He was educated at Oxford university, and, 
after holding for some tune a small curacy in the north 
of England, established a school lor sons of gentlemen at 
Cheam in Surrey. Among his pupils were Viscount 
Sidmoutk, Lord Bexley, and Mitford, the author of the 
History of Greece, the last of whom presented him, when 
lie had resolved to retire from teaching, with the living of 
Boldre, near the Now Forest, Hampshire. Gilpin died there, 
April 5, 1804. Ho is author of a Life of Bernard Gilpin, 
several miscellaneous religious publications, and lives of a 
number of the Eoformors, but is chicily known for life works 
on tho scenery of various parts of England .and Scotland, 
illustrated by tasteful engravings in aquatint executed by 
himselE. 

The principal of those works arc — Tho Hirer JFye. and Southern 
Districts of Wales, 1783; The, Lake Count) y, 1780, Observations on 
Picturesque Beauty made, in the, year 1776 w several parts of (treat 
Britain, particularly the. Highlands of Reothmd, 1778; two corre- 
spondin'; volumes on the Lakes of Cumberland and Westmoreland ; 
Forest Btenery, 1791; Three, Essays on Picturesque. Beauty, with a 
J’orm on Landscape, Painting, 1782; Essays on Prints and Early 
Fit (fracings ; Western Parts of England and Isle of Wight, 1798; 
ami The 'Coasts of Hampshire, /Sussex, ami Kent, published post- 
humously. 

GIL VICENTE. Flee Vkikntb, Gil, 

GIN, the name commonly given to an aromatized spirit 
for drinking, varieties of which are also known as Genova, 
Hollands, and Schiedam. Gin is an .iblnev I.ithm of Geneva, 
both being primarily derived Irani the I' reach yenwir 
(juniper), from tho fact that tlm characteristic flavouring 
ingredient of the spirit is juniper berries. Gin was origin- 
ally and. is still largely a Dutch compounded liquor, but it 
has long been a favourite stimulant beverage with tho lower 
orders in London and other largo English towns ; and it is 
manufactured on a great scale by English rectifiers, As 
each separate distiller varies to somo extent tho materials 
and proportions of ingredients used in tho preparation of 
gin, the varieties of the beverage are numerous ; but gene- 
rally a clear distinction exists between Hollands or Dutch 
gin and English gin. In the manufacture of Hollands a 
mash is prepared consisting of say 112 lb of malted bore 
or bigg and 228 lb of ryo meal, with 460 gallons of water, 
at 162° Fahr. After infusion a proportion of cold water is 
added ; and when tho heat is reduced to about 80°, the 
whole, about 500 gallons, is run into the fermenting vat, to 
which about half a gallon of yoast is added. Fermentation 
speedily ensues, and in about two days the attenuation is 
complete, although at this stage nearly one-third of the 
saccharine matter in the liquor is undecomposed, ThB 


special features of the fermentation are the small proportion 
of yeast employed and the imperfect attenuation of the 
worts. The wash so obtained is distilled, and the resulting 
low wmo is redistilled, with the addition of juniper berries 
and a little salt, sometimes with the addition of hops. 
Dutch gins vary much one from another, but goneially they 
are much purer and mellower liquors than tlio more highly 
flavoured and frequently adulterated British gins. Good 
qualities of the latter have as tlieir basis plain gram spirit 
from the ordinary whisky distilleries, tho followiug being 
an example of a mixture for distillation : — 

300 gallons of low wines 47 lb crushed almond cake. 

G50 „ rectified spurt 2 ,, angelica root. 

95 lb juniper berries 6 „ powdered liquorice. 

95 ,, conandcrs. 

There is, however, much variation in the ingredients 
employed, and several oilier flavouring substances — notably 
cardamoms and cassia or cinnamon — are freely employed. 
A kind of gin is also prepared by mixing proportions of 
essential oils by agitation with plain spirits without any 
ledistillation, and much inferior liquor is said to be made 
with oil of turpentine and aromatic substances without the 
use of jumper bcinca at all. To prevent the cloudiness or 
t ui buhty that would arise in these inferior bet ei ages when 
mixed with water, they aie fined with alum, pola^itim car- 
bonate, acetate ot lead, or sulphate of zinc To give facti- 
tious pungency and mellowness to such drinks, grams of 
paradise and Cayenne pepper are freely used, and the 
absence of spirit is also covered by tho use of sugar. What 
is known as cordial gin is usually more highly aromatized 
than tho other varieties, and sweetened so that it renlly 
ought to be classed as a coarse liqueur. In thirty-eight 
specimens of gin examined by Dr II assail, the alcoholic 
strength of which ranged from 22*35 to 48 ’80 degrees, and 
tho sugar present varied between 2-43 and 9*38 per cent., 
seven were found to contain Cayenne pepper, two had 
cinnamon or cassia oil, and nearly all contained sulphates. 
From tho fact that the essential oil of juniper is the most 
powerful of all diuretics, gin is frequently prescribed in 
diseases of tho urinary organs. Its beneficial c Hods in such 
cases is most marked ; but, on tho other lumd, tho grossly 
sophisticated liquors which arc largely consumed under tho 
name of gin are most, detrimental in tlieir effects. In the 
early part of the 18th century gin-shops multiplied with 
great rapidity m London, and tho use of tho beverage 
increased to an extent so demoralizing that retailers actually 
exhibited placards in tlieir windows intimating tlml them 
poojdo might got drunk for Id,, and that clean straw' in 
comfortable cellars would be provided for customers. Tho 
legislature was obliged to interfere in order to try to curb 
tho tide of debauchery, and what is known ns the Gin Act 
was passed in 1730, under tho provisions of which, dealers 
we.ro prohibited from selling gtn and other spit its in quanti- 
ties loss than 2 gallons without a licence of X'ffC), and mi 
excise duty of 20s, was charged on cacti gallon. Tho opera- 
tion of tho Act, however, gave rise t o much confusion, to 
illicit trade, and to gin riots, and after a lapse of seven 
years the statute was repealed. 

GINCIvELL, Gotiaiit van (1040-1703), first ear] of 
Athlomo, general, was born in Gueldorland about 1630 or 
1040. Ho was the head of an ancient and noble family, 
and boro tho title of Baron van Reede. In life youth he 
entered the Dutch army, and in 1088 he followed William 
prince of Orange in Ids expedition to England. In the 
following year ho distinguished himself by a memorable 
exploit— the pursuit, defeat, and capture of the Scottish 
regiment which had mutinied at Ipswich, and was marching 
across the fens to their native land. It was the alarm ex- 
cited by this mutiny that facilitated tho passing of the first 
Mutiny Act In 1090 Ginckell accompanied William IIL 
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to Ireland, and commanded a body of Dutcli cavalry at the 
battle of the Boyne. On the king’s return to England 
General Ginckell was entrusted with the conduct of tho 
war Ho took the field in the spring of 1691, and estab- 
lished Ins headquarters at Mullingar. Among those who 
held a command under him was the marquis of Iluvigny, 
tho recognized chief of tho Huguenot refugees. Early in 
Juno Ginckell took the fortress of Ballymoro, capturing the 
whole garrison of 1000 men. The English lost only 8 men. 
After reconstructing tho fortifications of Ballymoro, tho 
army marched to Athlone, then one of tho most important 
of the fortified towns of Ireland. Tho Irish defenders of 
tho place wore commanded by a distinguished Eionch 
general, Samt-ltutli. Tho firing began on June 19th, and 
on tho 30th the town was stormed, the Irish army retreat- 
ing towards Galway, and taking up their position at Aglirim. 
Having strengthened tho fortifications of Atlilono and left 
a garrison there, Ginckell led the English, oti July 12th, 
to Aghnm. An immediate attack was resolved on, and, 
after a severe and at one time doubtful contest, tho crisis 
was precipitated by tho fall of Snint-Iluth, and tho dis- 
organized Irish wero defeated and fled. A horrible 
slaughter of tho Irish followed tho struggle, and '1000 
corpses were left uuburioil on tho field, besides a multitude 
of others that lay along the line of tho retreat. Galway 
next capitulated, its ganisim being permitted to retire to 
Limerick. There the viceroy, Tymmnol, was m command 
of a largo foreo, but his sudden death early in August left 
tho command in the hands of General Wursliold and tho 
Frenchman. P’Uason. Tho English army came in sight of 
tho town on the day of Tyrecmners death, mid tho bombard- 
ment was immediately begun. Ginckell, by a bold device, 
crossed the Shannon anil captured tho camp of tho Irish 
cavalry. A few days later he stormed the fort on Tliomoud 
Bridge, and after difficult negotiations a capitulation was 
signed, iho terms of which were divided into a civil and a 
military treaty. Thus was completed the conquest or 
pacification of Ireland, and tho services of the Dutch 
general were amply recognized and rewarded. Lie received 
the formal thanks of the House of Commons, and was 
created by the king first carl of Athlone and baron of 
Aghrhn, Tho immense forfeited estates of the curl of 
Limerick wore given to him, hut tho grant was a few years 
later revoked by the English parliament, The earl con- 
tinued to serve in tho English army, and accompanied tho 
king to tho Continent in 1(593. Ho fought at Landra, and 
assisted in destroying the French magazine at Givot. In 
1702 he took command of the Dutch Hewing under tho 
duke of Marlborough. lie died at IJIreeht, Fobrtmry 10, 
1703. On the death of tho ninth carl without issue in 1844, 
the title became extinct. 

GINGER, (French, (Jinr/nnbre ; German, Tngwer), the 
rhizome or underground stem of Zingiber officinale, Itoscoe, 
a perennial road-1 iko plant growing from 3 to <1 feat high. 
Tho flowers and leaves arc borne an separate stems, those 
of the former being shorter than those of the 'latter, and 
averaging from 6 to 12 inches. The flowers themselves are 
borne at tho apex of the stems in dense ovate oblong cone- 
liko spikes from 2 to 3 inches long, composed of obtuso 
strongly-imbricated bracts with membranous margins, each 
bract enclosing a single small sessile flower. The loaves are 
alternate, bright green, smooth, tapering fit both cndR, with 
very short petioles. Tho plant, though unknown in a wild 
state, is considered with very good reason to ho a native 
of the warmer parts of Asia, over which it has boon, culti- 
vated from, an early period, and the rhizome imported into 
Englandt Prom Asia the plant has spread into the West 
Indies, South America, western tropical Africa, aud 
Australia. 

The use of ginger as a spico lias boon known from very 
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early times; it was supposed by the Greeks and Homans to 
be a product of southern Arabia, and was received by them 
by way of the Red Sea , in India it has also been known 
from a very remote peiiod, the Greek and Latin names 
being derived from the Sanskrit. Fhickiger aud liunbuvy, 
in their Fharmacographia, give the following notes on the 
history of ginger. On the authority of Vincent’s Commerce 
and Navigation of the Ancients, it is stated that in the list 
of imports from the Red Sea into Alexandria, which in the 
second century of our era were there liable to the Roman 
fiscal duty, ginger occurs among other Indian spices. So 
f requeut is the mention of ginger in similar lists during the 
Middle Ages, that it evidently constituted an uupoitant 
item in the commerce between Europe and the East. It 
thus appears iu tho tariff of duties levied at Acre in Pales- 
tine about 1173, in that of Barcelona in 1221, Marseilles in 
1238, and Paris m 1290 Ginger seems to have been well 
known m England even before the Norman Conquest, being 
often referred to m the Anglo-Saxon leech-books of the 
lltli century. It was very common m the 13th and 14th 
centuries, ranking next m value to pepper, which was then 
the commonest of all spices, aud costing on an average 
about Is. 7d. per lb. Three kinds of ginger wcio known 
among the merchants of Italy about tho middle of the 1 4 th 
century — (1) lldledi or /Salad i, ati Arabic name, which, 
as applied to ginger, would signify country or wild, and 
denotes, common ginger; (2) Oolombmo, which re fora to 
Oolumbum, Kolam, or Quilon, a port in Tra van core, fre- 
quently mentioned in the Middle Ages ; and (3) jVMiino, 
a name which denoted that the spico had been brought from 
or by way of Mecca. Marco Polo seems to have seen the 
ginger plant both in India and China between 12 HO and 
12SK). John of Monteeorvino, a missionary friar who 
visited India about 1292, givus a description of the plant, 
and refers to the fact of tho root being ting up and trans- 
ported. Nicolo di Conte, a Venetian merchant m the early 
part of the 15th ceulury, also describes tlm plant and the 
collection of the root, us seen by him in India. Though the 
Venetians received ginger by way of Egypt, some of tho 
superior kinds were taken from India overland by the Black 
Hon, Tim spice is said to have been introduced into 
America by Francisco do Memlofa, who look it from tho 
East Indies to Now Spain. It seems to have been shipped 
for commercial purposes from Kan Domingo on early as 1681), 
and from Barbados in 1654 ; so early as 1547 considerable 
quantities wero sent from the West Indies to Spain. 

Ginger is known in commerce in two_ distinct forma, 
termed respectively coated and uucoated ginger, as having 
or wanting tho epidermis. For tho first, tho pieces, which 
are colled “races ” or “hands,” from their inegular 
palmate form, are washod mid simply dried in the hud. In 
this form ginger presents a brown, more or less irregularly 
wrinkled or striated surface, and when broken shows a dark 
brownish fracture, hard, and sometimes horny and resinous. 
To produce uneoalod ginger the rhizomes are. washed, 
scraped, aud sun-dried, and tiro often subjected to a system 
of bleaching, either from the fumes of burning sulphur or 
by immersion for a short time, iu a solution of chlorinated 
lime. The whitewashed appearance that much of the ginger 
lias, as soon in the shops, is duo to the fact of its being 
washed in whiting and water, or even coatori with sulphate- 
of lime. This artificial coaling is supposed by some to give 
the ginger a hotter appearance ; it often, however, covers 
an interior quality, and can readily he detected by the sue 
with which it ruhs off’, or by its leaving a white powdory 
subs tan co at the bottom of tho jar in which- it is contained* 
Uncoaied ginger, as seen in trade, varies fro® single joints 
an inch or less iu length to flattisli, icregdarly bmnohed 
pieces of several joints, the “races” or “hands,” and from 
3 to 4 inches long; each branch ha* a depression at its 
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summit showing the former attachment of a leafy stem. 
The colour, when not whitewashed, is a pale buff , it is 
somewhat rough or fibrous, breaking with a short mealy 
fracture, and presenting on the surfaces of the broken parts 
numerous shore bristly fibres. 

The British market derives its supply of ginger from 
various parts of the world. The principal sorts, however, 
or those most commonly found in commerce, aie Jamaica, 
Cochin, Bengal, and African, though each of these in its 
turn has its several varieties and qualities. The best or 
most valued kind of all is the Jamaica, and next to it the 
Cochin. For ordinary purposes uncoated ginger is con- 
sidered the best , the largest and finest pieces, of a pale buff 
colour both outside and inside, and cutting softly and evenly, 
are considered the most valuable. The chief sources of 
supply arc the East and West Indies, Sierra Leone, and 
Egypt. 

The puuoipal constituents of gmgei are starch, volatile oil (to 
which the charactenstic odour of the spieo is due), and lesin (to 
which is attributed its pungency) Its chief use is as a condiment 
or spice, but a 5 - an aromatic and stomachic medicine it is also used 
internally “The stimulant, aromatic, and carminative properties 
render it of much value in ntomc dyspepsia, especially if accom- 
panied with much flatulence, and as an adjunct to puigative medi- 
cines to eoneet griping ” Externally applied as a rubefacient, it 
lias been found to relieve headache and toothache The rln/omes, 
collected m a young green state, washed, scraped, and preserved m 
syrup, form a delicious preserve, which is largely exported both 
fiom the West Indies and from Chum Cut up into pieces like 
lo/xnges, and preserved in sugar, ginger also forms a veiy ngi enable 
sweetmeat. (J. E J) 

GINGHAM is a woven cotton fabric, of a closo stoutish 
texture, the distinguishing characteristics of which are that 
it is a plain ( i.e , untwillod) cloth, woven into yarn-dyed 
stripes or chocks of two or more colours. In some cases as 
many as sevon or eight colours oro mtroducod in the warp 
and weft of a gingham ; but no patterns arc made that 
cannot be woven in a common plain loom. Gingham was 
originally an Indian product, but its manufacture was early 
introduced into the Lancashire and Glasgow districts ; and 
during the first half of the prosent contury tlio trade formed 
an important feature in tlio textile industries of tlio lattor 
locality — the demand for the fabric coming chiefly from tlio 
United States and the West Indies. The trado distinction 
of gingham is now to a largo extent superseded by otlior 
terms. 

GINGUENJS, Pibjuui Louis (1748-1815), the author 
of the Ilistoire l liter air e tV Italic, was born on 25 th April 
1748 at Rennes in Brittany. Ho was educated at a Jesuit 
collogo in his native town, but ho owed most of his literary 
tastes and accomplishments to his father, who early imbued 
him with a lovo of music and the languages of England and 
Italy. His first literary effort, a poetical piece entitled 
Confession de Z\dm\ brought him into notieo among the 
literary coteries of Paris, from the cireunistanco that, when 
published at first anonymously, it was claimed by six or seven 
different authors, Though tlio value of tho piece is not 
very great, it is Qinguend’s poetical chef d* oeuvre, Tho part 
ho took as a defender of Ptccini against the partisans of 
Gluck made him still more widely known ; and tho reputa- 
tion he acquired as a promising political writer secured em- 
ployment for him in tho public service in 1780. He hailed, 
however, the first symptoms of theRovolution, joined Rabaut, 
St Ltienno, and Cerutti in producing the Feuille Villctgeoise , 
and celebrated in an indifferent odo tho opening of the 
states- general. A more creditable effort was his Lettres sur 
les Confessions de J, J. Rousseau, 1791, in which he 
defended to the uttermost the lifo and principles of his 
author, lief using to countenance the excesses of the 
Revolution, lie was thrown into prison, whence ho only 
escaped with life by the downfall of Robespierre. Some 
time after his liberation ho assisted, as director-general of 
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the “commission executive de lTnstruction publique,” in 
reorganizing the system of public instruction. When the 
Institute was established m 1796, he was elected a member 
of the division called the academy of moral and political 
sciences. In 1798 the directory appointed him minister 
plenipotentiary to the king of Sardinia, whose rum, begun 
by force of arms, they had determined to complete by 
treachery. A less promising tool could not have been 
found for carrying out their design. After fulfilling his 
duties for seven months, very little to the satisfaction of 
his employers, Ginguene retired to Ins country house of 
St Prix, in the valley of Montmoiency, and there he prose- 
cuted his literal y labours till the Revolution of the 18th 
Brumaire called him once more before the world lie was 
appointed a member of the tribunate, which made a show 
of maintaining democratic opposition to the first consul ; 
but Napoleon, finding that he was not sufficiently ti act- 
able, had him expelled at tlio first “ purge,” and Gmguend 
once moro joyfully returned to his favourite pursuits. 
Those were now more than over a necessity of life to him, 
as his only other source of income was tho small endow- 
ment attached to his scat in the Institute. Fortunately 
he was nominated one of the commission charged to con- 
tinue the literary history of France, which lmd been brought 
down by the Benedictines to about the close of tho 12tli 
century ; and tho three volumes of this series which ap- 
pealed m 1814, 1817, and 1820 are for the most part the 
result of Ins labours. But tho work by which Oinguom' 1 
will he longest remembered is Ins His toil e lilteraire <V firth? 
(9 vols 8vo, 1811-1819), to which ho was putting tlm 
finishing touches when ho was cut off by a pumful 
disease, November 16, 1815. The first six volumes ap- 
peared bcl’oro their author’s death, tho seventh is entirely 
liis except a few pages ; and of the eighth and ninth lie 
wroto about a half, the other half being composed by fiulti, 
and revised by Daunou. The success of the history in 
Italy was astonishing: editions were published in various- 
parts of tho peninsula, with notes and comments by the 
best scholars, and three translations appeared respectively 
at Milan, Naples, and Venice, 

Ginguend was originally led to make Italian literature 
liis special study by finding how ill tluit subject was under- 
stood, audliow little it was appreciated, by his countrymen. 
In the composition of liis history ho was guided for the most 
part by tho great work of the Jesuit Tirabnaelii, but he 
avoids tlio prejudices and party views of his model. His 
own stylo, though occasionally forcible and eloquent, is not 
unfrequontly too tame for the subject, and he often tres- 
passes on his reader’s patience by over minuteness of detail ; 
but these faults are more than atoned for by fine critical 
discernment, impartiality, and fieedom. On the score of 
accuracy, indeed, Ginguend sometimes offends, but seldom 
in matters of great moment ; and his slips are such as are 
almost inevitable to a foreigner, who could hardly bo said 
to have even seen the country whoso literary history he 
relates. Tho Italians felt grateful to him for having placed 
their literature in its proper light, and readily forgave the 
excessive eulogies which he passed on many of their writers, 
whoso very names had boon forgotten in their own country. 

During the hitter years of his life Ginguend wrote extensively for 
the nrww, anti h« edited the Dkade phtltmphique, politique, et lit- 
ter air r, till it was suppressed by Napoleon in 1 807. 1 1 a contributed 
largely to tho Biographic universale, tho Mrrcure de France, and 
tho Fncychpddic vulhodique ; and he edited tho works of t’luniifort 
and of Lebrun. Among his minor productions aw an opera, Pom- 
ponin on U Titlenr mystift, 1777; fa Satire des Satires, 1778; Re 
I'autwiti de j Rabelais dans la revolution jrrhmle., 1701; 7h Af. 
Ncckctr, 1795; Fables inidtles, 1814, Boa “Elogo do Ginguene,” 
by Dacier, in the Afdnoircs de Vlnstitut, tom. vii. j “ Diseoure" by 
M. Daunou, prefixed to the 2d edit, of tho Hist, IUL d’ Italic ; 
D. J. Garat, Notice sur la vie d les ouvrages de F. L, Guingmi, 
Paris, 1817. 
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GINSENG, tlie root of a species of Panax (P. Ginsmc/, 
Meyer), belonging to the natural order Araliacece , is a very 
celebiated Chinese medicine. The demand is so great 
that many other roots are substituted for it, notably 
that of Panax quinqiiefolium, Lmn., distinguished as 
American ginseng, and imported from the United States. 
At one time the ginseng obtained from Manchuria was 
considered to be the finest quality, and in consequence 
became so scarce that an imperial edict was issued prohibit- 
ing its collection. That prepared in Corea is now the most 
esteemed variety. The root of the wild plant ^preferred 
to that of cultivated ginseng, and the older the plant the 
better is the quality of the root considered to be. Lockhart 
states that all tko ginseng collected m the Chinese empire 
is imperial property, and is sold to those who have the 
privilege of dealing in it at its weight in gold. Great care 
is taken in the preparation of the diug. The account given 
by "Kuetupfor of the preparation of mndsin, the root of /Sum 
twist , Thunk, in the Corea, will give a good idea of the 
preparation of ginseng, ninsi being a similar drag of sup- 
posed weaker virtue, obtained from a different plant, and 
often confounded with ginseng. “In the beginning of 
winter nearly all the population of Hjansai turn out to 
collect the root, and make preparations for sleeping in tho 
fields. Tho root, when colloutod, is macerated for throe 
days in fresh water, or wator in which rice has been boiled 
twice ; it is then suspended in a closed vessel over tho lire, 
and afterwards dried, until from the baso to the middle it 
assumes a hard, resinous, and translucent appoaranco, which 
is considered a proof of its good quality.” 

Giusong of good quality generally occurs in hard, rather 
brittle, trausluceut pieces, about tho size of the little finger, 
and varying in length from 2 to 4 inches. The taste is 
mucilaginous, sweetish, and slightly hitter and aromatic. 
Thu root is frequently forked, and it is probably owing to 
this circumstance that medicinal properties wovo in tho first 
place attributed to it, its resemblance to tho body of a 
man being supposed to indicate that it could restore virilo 
power to the aged and impotent, hi price it varies from 
tS or 12 dollars to tho enormous sum of 300 or 400 dollars 
an ounce. Hoot of this quality can of course only bo pur- 
chased by tho most wealthy, and the greatest care is taken 
of such pieces by the vendors. 

Lockhart gives a graphic description of a visit to it ginseng nu>r- 
cluuil. Opening tho outer box, tho murolmnt removed several paper 
parcels which appeared to fill tho box, but under them was a second 
box, or perhaps two small boxes, which, when taken out, showed 
the bottom of the large box and all tho intervening spare filled with 
more paper parrels. These parents, he said, ‘ 1 contained quicklime, 
for the purpose of absorbing any moisture and keeping the boxes 
quite dry, the lime being packed in paper for tho sake of cleanli- 
ness. Tho smaller box, which held tho ginseng, was lined with 
sheet-loud ; the ginseng further enclosed in silk wrappers wus kept 
in little silken-eovoml boxes. Taking up a piece, ho would rocgiest 
his visitor not to breathe upon it, nor lnimtlo it ; ho would dilate 
upon the many merits of tho drug and tho euros it had effected. 
The cover of tho root, according to its quality, was silk, either 
embroidered or plain, cotton cloth, or paper,” In China tho gin- 
seng is often sent to Mends as a valuable present ; in such coses, 
“accompanying tlui medicine is usually given a small, boautifully- 
lluished double kettle, in which the giusong is prepared ns follows. 
The inner kettle is made of silver, ana botwoon this aud thooutsido 
vessel, which is a copper jacket, is a small space for holding water. 
The silver kettle, which fits on a ring near tho top of tho outer 
covering, has a cup-liko cover in which rieo is placed with a little 
water ; the ginseng is put in tho inner vessel with waLor, a cover is 
placed over the whole, and the apparatus is put on tho fire. Wlum 
the rice in the cover is sullloioutly cooked, tho modieiuo is toady, 
and is then oaten by tho patient, who drinks tho ginsong tea at tho 
same time. " The doso of tho root is from 60 to 90 grains. During 
tho use of the drug tea-drinking is forbidden for at least a month, 
but no other change is made in the diet. It in taken in the, morning 
before breakfast, from three to eight days together, and sometimes 
it is taken in the evening before going to bod. 

At one time it was proposed by some Russians to establish gin- 
seng plantations, with the view of growing tho root as an important 
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article of trade with China Ginsong is also cultivated in Japan, 
having been introduced fiom Coiea , but, although it glows more 
luxuriantly there thanin its native covmtiy, the root is considei ud to 
he much less active. This may be duo to the fact that, while in the 
mountains of Corea tho root is perennial, in Japan the plant i tins 
to seed the first year, and becomes annual Europeans have In t hoi to 
failed to discover any remarkable properties m the ding Dr Porter 
Smith, howevei, mentions having seen some cases in which liio 
appealed to be prolonged l'or a time by its use ; and M. blanch states 
that one of the Cossaeks of lus party, having chopped oil a finger 
accidentally with an axe, applied ointment made iiom ginseng, and 
tho wound healed rapidly. Its properties, which may bo likened to 
those of the mandrake ot Scripture, are perhaps dependent m great 
measure upon the laith of tho patient 
See Dorter Smith, Chinese Materia Medial, p 103 ; BcpoHs on 
Tntde at the Tieaty Pints of China, 1868, p. 68, Lockhart, Med 
Missionary in China, 2d cd , p 107; Bull, de la SocuU Impmafe 
dc Mat dc Moscoio, 1865, No 1, pp 70-7G ; Pharmaceutical Jour- 
nal, (2), vol in. pp. 197, 333, (2), vol. ix. p 77; Lotus, Materia 
Medica, p. 321, Journal of Botany, 1864, p. 320; Gooifroy, Tract, 
de Malcnv Medicate, t. li p. 112, Loureuo, Flora Cochinchincnsis , 
p 656, KiomplVv, Anusnitatcs Exotica!, p. 821 

GIOBEUTI, Vincenzo (1801-1852) tho ablest philo- 
sophical wntoi of modern Italy, and one of tlio most inte- 
resting actors m tlio recent history of the country, was 
bom in Turin on tho 5th April 1801, the only child of 
parents in moderate circumstances there, and was educated 
by the fathers of the Oratory with a view to the priest- 
hood, to which ho was ordained in 1825. His study of tho 
ancient philosophers, and tho fathers and doctors of the 
church, occupied him for years, during which he led a very 
retired life ; gradually, how’uvor, he took more and more 
interest in tho affaiisof his country, as well as in the litera- 
ture of tho day, entering warmly into the now ideas then 
beginning to be discussed in connexion with politics. The 
freedom of Italy from foreign masters hocumo his ruling 
motive in life, and this freedom in his conception of it was 
an emancipation, not only from armed masters, hut from 
modes of thought alien to its genius, and detrimental to its 
European authority. This authority was in lus mind con- 
nected with papal supremacy, though in a way (pule novel — 
intellectual rather than political. One must remember this 
in considering nearly all his writings, and also m estimating 
his position, both in relation to tho ruling clerical party- - 
the Jesuits -and also in relation to the polities of the 
court of Piedmont after the accession of Charles Albert in 
1831, lie wus nmv noticed by the king and made one 
of his chaplains. Ilia popularity and privftto influence, 
however, wmro reasons enough for tho court party to mark 
him for exile ; ho was not ono of them, and could not ho 
depended on, Knowing this, he in 1833 asked permission 
In resign his chaplaincy, but was suddenly arrested while 
walking with a friond in tho public gardens, and, after an 
imprisonment of four months, sent out of the country in 
tho escort of a carabineer, under decree of banishment. 
This was done without trial or process— simply, it would 
appoar, by private influence of tho clerical party, his name 
being at the samo time struck off the list of theological 
doctors of the college of Turin. With broken fortunes and 
ruined plans Gioborli arrived in Paris in the beginning of 
October 1833. A year lator ho went to Brussels, whore lie 
spont the host period of his life from that time to 1845, 
teaching philosophy, and assisting in the work of a college 
superintended by his friend Gaggia, yet finding time, by 
rising early and sitting late, to write many works of great 
importance in philosophical inquiry, hut bearing a spot ini 
relation to his country and its position. His spirits never 
returned to him, however, as his whole being was bound 
up with tho welfare of his native country. An amnesty 
having been passed by Charles Albert in 1846, Gioberii 
had liberty to return to Italy, just as Pius IX. in the 
beginning of his pontificate manifested strongly liberal 
sympathies. Gioberti took no step, however, till tho end 
of 1847, and did not return to his native land till after 
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certain negotiations, and the public expression of popular 
enthusiasm in his favour. On his entrance into Turin, 29th 
April 1848, there was a general ouburst of this enthusiasm, 
mainly caused, it appears, by his unjust banishment and 
by the large circulation of his hooks, especially the 
Gesuita Moderno, The city was illuminated ; deputa- 
tions waited upon him ; the king made him senator, but, 
having been returned both by Turin and by Genoa, as 
deputy to the assembly of representatives, now first meeting 
under the new constitution, ho elected to sit m the lower 
chamber, for his native town. Pievious to the opening he 
made a tour in various provinces, beginning at Milan and 
including Borne, where he had three interviews with the 
liberal pope, who at that moment seemed to bo the repre- 
sentative of bis ideal imagined in the work Del Primato 
morale e civile , which Pius had read and admired. While 
he was engaged m this tour, constantly addressing tho 
people publicly, the chamber met and elected him president 
In tho same parliament sat Azeglio, Cavour, and other 
liberals, and Balbo was prime minister. At the close of the 
same eventful year, a new ministry was formed, headed by 
Gioberti ; but with the accession of Victor Emmanuel in 
March 1849 his active life came to an encl For a short 
time indeed he held a seat in the cabinet, though without 
a portfolio ; but an irreconcilable disagreement soon fol- 
lowed, and his removal from Turin was accomplished by 
his appointment on a mission to Pans, whence he never 
returned. Tlioro, refusing tho pension which had been 
offered him and all ecclesiastical preferment, ho lived 
frugally, and spent his days and nights as at Brussels in 
literary labour Many other exiles gathered about him, 
and tho Marquis Pallavicino became his bosom friend. 1 lo 
died suddenly, of apoplexy, on the 2Ctli October 18i>2, 
Giolxrti’s writings arc more important Ilian Ins political career. 
In tho "iniwal history of European philosophy they stand apart. As 
tho speculations of ltosinim, against which ho wrote, have been called 
tho lust link added to inodiioval thought, so tire system of (lioherti, 
more especially m his greater and earlier works, is unrelated to other 
modem schools of thought. It shows a harmony with tin 1 Homan 
Catholic faith which caused Cousin to make the superficial criticism 
that “ Italian philosophy was still in tho bonus of theology” 
Method is with liinx a synthetic, subjective, and psychological liisliu- 
men!,, lb' reconstructs, ns ha declares, ontology, and begins with 
the “ ideal formula,” “ tho Bum creates ok niliilo tho existent.” Uo 
is in some respects a Plntonist, and transplants certain dogma! a 
from the ancient idealist. Ho identifies religion with civilization, 
and arrives m his treatise Dd Primate morale n eivdr. drgli llaluun 
nl tho conclusion that tho church is the axis ou which the well- 
being of human life revolves, Ills later works, the Ilhmommento 
tmd tho Protolug ia, are wmiel nues thought to lie less ufiirniativu in 
tins matter, and there is a division in opinion among his critics 
Jiow far lie shifted his ground under the inllumiee of events before 
ho died, His first work, written when he was thirty -seven, hud a 
personal reason Cor its existence. A young fellow-exile and frioml, 
Paolo Pallia, having many doubt, s and misgivings as to the reality 
of revolution and a future life, Gioberti at once set to work with 1m 
Tcorica dd Sovrannat untie, which was his first publication (2 vols., 
1838). After this tho Guormom labours of his pen made up for the 
lateness of his commencement os an author. Philosophical treatises 
iu two or throe volumes, which would occupy, generally speaking, 
half a lifetime, followed in rapid succession, each one being a carol* 
Jury to tho last. Tho Tcorica was followed by IiUrodinione alio 
Studio della Mlomjia m throe volumes, passing through tlio press 
m 1839-40. In this work he states Ids reasons for requiring a new 
method and new terminology. I-Icro lio brings out tho doctrine 
that religion is tho direct expression of the idea in this life, and is 
one with true civilization in history. Civilization is a conditioned 
mediate tendency lo perfection, to which religion is tlio final com- 
pletion if carried out ; it is tho end of tho second cyclo expressed by 
the second formula, tho Eus redeems existences. Essays on tho 
lighter and more popular subjects, Del Bello and Dd Bumo , 
followed tlm Introduction, but were not published as a volumo till 
1846, having first appeared in connexion with tho writings of other 
authors. Del Primato morale e civile degli Italiani and the Pro- 
lemmeni to tho same, and .soon afterwards his triumphant exposure 
or tho Jesuits, II Gesuita Moderno, in five successive volumes (eight 
volumes altogether), began to bo issued iu 1848, and no doubt 
hastened the transfer of rulo from clerical to civil hands. It 
was, as has been seen, the popularity of these semi-political works, 
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heightened by other occasional political articles which fill two 
volumes, and by lus Rmnovamento civile d’ltaha, that caused 
Giobeiti to be welcomed with such enthusiasm on Ins return to 
his native country All these works were perfectly oithodox, and 
aided in diawing the liberal clergy into tlic movement which lias 
resulted since his time m the unification of Italy The Jesuits, how- 
ever, closed round the pope moro inmly after Ins ictmn to Home, 
and m the end Giobeiti’s writings were placed on the Index, 
although with no unfavourable result as fai as tlieir mlluciieeis 
concerned The remainder of his works need not be particulaiized, 
although they give Ins mature views on many points, especially 
La Filosojia della llivdazione and the Pi olulotjui. The entire 
waitings of Giobeiti, including those left m manuscript, have been 
carefully edited by Giuseppe Massan in thirty-six volumes. 

See Massari, lliconh Diogi afici e Carteggio (Naples, 18G3) ; 
Detteie di Vincenzo Giobeiti e Giorgio Pallavicino (Milan, 1875), 
Hov C. B. Smyth, Christian Metaphysics (London, 1851). 

GIOJA, Melchior (17G7-1S28), a distinguished Italian 
writer on philosophy and political economy, was born at 
Piacenza in 1767. Iio was educated at tho celebrated 
college of StLazaro in lus native town, and showed special 
fondness for the philosophical sciences. Apparently ho 
had been destined for the church, but ho seems to havo 
given up at au early period tlio study of theology, and after 
completing his course at the college spent some years in 
retirement. Ilis first work was the philosophical treatise 
11 nuovo Galatt'o (1802), which was followed by tho Logicct 
Statistics. Tho arrival of Napoleon in Italy drew Gioja 
into public life. Ho advocated warmly the establishment 
of a republican government, and uuder the Cisalpine 
Republic ho was named historiographer and director of 
statistics. After tho fall of Napoleou lie rotirod into private 
life, and docs not appear again to have licit! office. He 
died m 1828. Gioj.i’s fundamental idea is the value of 
statistics or the collection of facts. Philosophy itself is with 
him classification and consideration of ideas. Logie ho re- 
garded as a practical art, and his Fsoirizioni Dot/ici 1ms the 
further title, Art of deriving bent jit from ill-constructed books. 
in ethics Gioja follows Bontlmm, ami his large treatise Del 
Meritor dellc. Recompense, 1818, is a clear and systematic 
view of social ethics from tho utilitarian principle. In poli- 
tical economy this avidity for facts produced better fruits. 
Tlio Nuovo Prosjietto def/e Science JCemmniehe , (5 vols., 
181fi~17, although long to excess, tmd overburdened with 
classifications anti tables, contains much valuable material. 
Jn particular, Gioja must be credited with the finest and 
most original treatment of division of labour since the 
Wealth of Nations. Much of what Bui dingo taught later 
on tho subject of combined work is anticipated by Gioja. 
His theory of production is also deserving ol attention from 
tho fact that it lakes into account and gives due prominence 
to immaterial goods. Throughout the work there is eon 
timiouH opposition to Smith. Gioja's latest work Filosojia 
della Sfatistica, 1828, contains iu brief compass the essence 
of his ideas on human life, and affords tho clearest insight 
into his aim and method iu philosophy both theoretical 
and practical. 

A notice of Gioja's life is given in the 2d edilton of the FUastJia, 
della Statist ica, 1829. He« l'Vrri, livsui mr Vhistairn tic la Phil, m 
Jtalic au 19»«* Slide, 1861). 

GIOItDANO, Luca (J 032—1705), a painter of groat 
immediate celebrity, was born in Naples, son of a very 
indifferent painter, Antonio, who imparted to him the first 
rudiments of drawing. Nature predestined him for the art, 
and at tho ago of eight ho painted a cherub into ono of his 
father's pictures, a feat which was at onco noised abroad, 
and which induced tho viceroy of Naples to recommend tho 
child to Spagnolctto. His father afterwards took him to 
Rome, to study under Pietro da Cortona. He acquired tho 
nickname of Luca Fa-presto (Luke Work-fast). One might 
suppose this nickname to b© derived merely from the almost 
miraculous celerity with which from an early age and 
throughout his life he handled the brush; but it is said to 
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liave Lac! a more express origin. Tlie father, we are told, 
poverty-stricken and greedy of gain, was perpetually urging 
his boy to exertion with the phrase, “Luca, fh piesto.” 
The youth obeyed Ins parent to the letter, and would actu- 
ally not so much as pause to snatch a hasty meal, but 
received into his mouth, while he still woiked on, the food 
which lus fatlior’s hand supplied Ho copied nearly twenty 
times the Battle of Constantino by Julio Romano, and with 
proportionate frequency several of the great works of 
Raphael and Michelangelo. His rapidity, which belonged 
as much to invention as to mere handiwork, and his versa- 
tility, which enabled him to imitate other painters decep- 
tively, earned for him two other epithets, “The Thunderbolt” 
(Fulnuno), and “ The Proteus,” of Painting. Ho shortly 
visited all tho main seats of the Italiuu school of art, and 
formed for himself a stylo combining m a certain mcasuio 
tho ornamental pomp of Paul Veronese and tho conti astmg 
compositions and large schemes of chiaroscuro of Pietro da 
Cortona, llo was noted also for lively and showy colour. 
Returning to Naples, and accopling every sort of commis- 
sion by which money was to bo made, lio practised his art 
with so much applause that Charles II. of Spain towards 
1687 invited linn over to Madrid, where ho remained 
thirteen years, Giordano was vory popular at tho Spanish 
court, being a sprightly talker along with his other marvel- 
lously facile gifts, and tho king created him a cavaliero. 
One anecdote of his rapidity of work is that tho queen of 
Spam having one day made sumo inquiry about his wife, 
he at once showed Her Majesty what the lady was like by 
painting her portrait into tho pioturo on which ho was en- 
gaged. After the death of Charles in 1700 Giordano, 
gorged with wealth, returned to Naples. Ho spent largo 
sums in acts of munificence, and was particularly liberal to 
his poorer brethren of the art. IJo again visited various 
uirts of Italy, and died in Naples on 12th January 1700, 
m last words being “O Napoli, suspire luio” (0 Naples, 
my heart’s love '). One of his maxims was that tho good 
painter is tho one whom the public like, and that tho public 
are attracted more by colour than by design. 

At the present clay, when the question is not how quickly 
Giordano could do his work, hut what the work itself 
amounts to, his reputation has run down like the drops of 
heavy rain off a window, or like one of the figures in his 
own paintings, in which he was wont to use an excessive 
quantity of oil. His astonishing readiness and facility 
must, however, bo recognised, spite of tho general common- 
ness and superficiality of his performances. Ho loft many 
works in Home, and far more in Naples. Of the latter one 
of the most renowned is Christ expelling tlio Traders from 
the Temple, in tho church of tho Badri Girolamini, a colossal 
work, full of expressive humroni ; also tho frescos of 8. 
Martino, and those in the Tesoro della Cortona, including 
tho subject of Moses and tho Brazen Serpent] and tho 
cupola-paintings in tho Church of 8. Brigida, which con- 
tains tho artist’s own tomb. In Spain ho executed a sur- 
prising number of works,—-- continuing in tho Eacorial tlio 
.series commenced by Cambiasi, and painting frescos of tho 
Triumphs of tho Church, tho Genealogy and Life of tho 
Madonna, the stories of Moses, Gideon, David, and Solomon, 
and tho Celebrated Women of Scripture, all works of largo 
dimensions. His pupils, Aniollo Rossi and Matteo Pacolli, 
assisted him in Spain. In Madrid ho worked more in oil- 
colour, a Nativity there being one of his best productions. 
Another superior example is tho Judgment of Paris in tho 
Berlin Museum. In Florence, in his closing days, ho 
painted tho Oappolla Corsini, tho Galleria Riccardi, and 
other works. In youth ho ctchod with considerable skill 
some of his own paintings, such as tho Slaughter of tho 
Priests of Baal. II© also painted much on tho crystal 
borderings of looking-glasses, cabinets, &c., soon in many 
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Italian palaces, and was, in this form of art, the master of 
Pietro Garofolo. His best pupil, in painting of the ordinary 
kind, was Paolo de Matteis. 

_ GIORGIONE (1477-1511), the name adopted both by 
his contemporaries and by posterity for one of tlio most 
renowned of Italian painters, signifies George tho Big, or 
Great, and was given him, according to Vasari, “ because 
of the gifts of his person and the greatness of his mind.” 
Like Lionardo da Vinci, Giorgione appears to have been of 
illegitimate birth. His father belonged certainly to tlio 
gentle family of tho Barbarella, of Castelfianeo in tho 
Trovisan, his mother, it seems probable, was a peasant gill 
of tho neighbouring villago of Vedelago; and ho was born 
m or shortly before tho year 1477. In histories and cata- 
logues ho is now commonly styled Giorgio Barbarella of 
Castelfranco ; but it seems clear that ho was humbly reared, 
and only acknowledged by his father’s family when his 
gonius had made him famous. Twenty-seven years after 
his death, tlio brothers Matteo and Ercolo Barbarella wore 
glad to inscribe the name of Giorgione among tho members 
of their family in whose honour they built and dedicated a 
monument in tho church of Ban Liberal© in then* native 
town. Presently this church was demolished and replaced 
by a new one. In the course of tins operation the inscrip- 
tion in question perished. Not so a more important 
memorial of Giorgione’s greatness, in tlio shape of an altar- 
piece which ho painted for tho same church on tho conmiis- 
sion of Tuzio Gostanzo. Tuzio Costanzo was a famous 
captain of free lances, who had followed his mistress, tho 
Queen Cornnro, from Cyprus to her retirement in the 
Trovisan, and at tho beginning of tho 16th century was 
settled at Castelfranco. Tho altar-piece with which 
Giorgione adorned tlio chapel of this patron in tho old 
church of Ban Liberal©, was afterwards transferred to the 
now church, whore it remains to this day, so limb there is 
something more than tho more memory of tho great painter 
to attract the lover of art on a pilgrimage to his native 
town. Gas tel frau co is a lull fort standing in the midst of 
a rich and broken plain at some distance from tho last 
slopes of the Venetian Alps. Giorgione’s ideal of luxu- 
riant pastoral scenery, tlio country of pleasant copses, 
glades, and brooks, amid which his personages lovo to 
wander or recline, with lute and pipe, was derived, no doubt, 
from these natural surroundings of his childhood Wo can- 
not toll how long lie remained in their midst, nor what were 
tho circumstances which led him, wliilo still, it seems, a boy, 
to Venico. Once there, wo do not hoar of him until his 
gonius is, so to speak, full-fledged. Ho appeal's all at once 
as a splendid presonco, tlio observed of all observers ; tin 
impassioned musician, singer, lover ; and, above all, sis a 
painter winning now conquests for his art. II is progress 
from obscurity to fame, probably under tlio teaching of 
Giovanni Bellini, must have been extraordinarily rapid, as 
ho was still vory young when he was employed to paint the 
portraits of two successive doges, and of great captains and 
princesses such as Gonzalvo of Cordova and Oafhnrhm 
Coraaro. Giorgione effected, in the Venetian school, a 
chango analogous to that effected by Lionardo in the school 
of Florence, — a change, that is, which was less a revolution 
than a crowning of tho edifice, llo added tho last accom- 
plishments of freedom and scienco to an art that at his 
advent only just fell short of both. Venetian painting 
towards 1495 had reached the height of religious dignity in 
tho great altar-pieces of Bellini, tho height of romantic 
sentiment and picturesque animation in Carpaccio’s series 
from the legend of St Ursula. The efforts of the school for 
nearly half a century had been concentrated on the develop- 
ment, with the help of the new medium of oil, of colour 
as the great element of emotional expression in painting. 
Giorgione came to enrich the art with a more faultless 
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design ; with a system of colour yet more ardent, melting, 
and harmonious , with a stronger sense of life and of tlie 
glory of the real world as distinguished from the solemn 
dreamland of the religions imagination He had a power 
hitherto unknown of interpreting both the charm of merely 
human grace and distinction, and the natural joy of life m 
the golden sunlight among woods and meadows. His active 
career cannot have extended over more than fifteen years, 
since we know that he died m 1511, — according to one 
account, of a contagious disorder, according to another, 
of grief at discovering that his mistress had played 
false with a pupil. But m that hriol career ho had hotli 
deeply modified the older manner of the Venetian school, 
as represented even by a master so great and so austere as 
John Bellini, and had prepared the way for its final 
manner, as represented by the most complete master of all, 
Titian Bellini, who outlived Giorgione, had not been 
ashamed to learn something fiom the practice of a teacher 
fully forty years yoiiuger than himself, who was probably m 
the first instance his own pupil. Titian, only ten years 
younger than Giorgione, succeeded to his conquests, and 
enjoyed the length of days winch was denied him. 

A consecutive biography of Giorgione it is impossible 
to construct, either from literary records or from extant 
works. The literary records only furnish us with a few 
general characteristics, and with the meulion of a few of his 
productions, especially the frescos with which he adorned 
the front of the Fondaco doi Tedcselii or hall of the Gorman 
traders at Venice, after its destruction by fire in 1501 , 
and the fiascos and altar-piece, .sometimes attributed to tho 
same year, which ho executed for Tuzio Coatanzo m his 
nali vo town. The decorations of tho Fondaco doi Todoscln, 
which Vasari praises for their design and glowing colour, 
but blames for their too fantastic anil enigmatical invention, 
have unhappily boon utterly doslroyod by the combined 
operation of weather and of reckless architectural changes 
in the building. Tho frescos of tho chapel of Castolfrunco 
wore also sacrificed, while the altar-piece was preserved 
in tho manner wo have rolafcod. A fragment of a love- 
madrigal, which was once to bo road on tho back of this 
panel, addressed apparently by tho painter to his model, is 
quoted ns in character with our traditions of tho man. The 
picture itself represents the Virgin and Child enthroned, with 
a group of saints, and prominent: among them tho warrior- 
Hiimt Lihoririo, the patron of the church A small and highly 
finished study in armour for this figure is now one of the 
treasures of the National Gallery in London, to which it was 
bequeathed by Mr lingers. To Giorgione are also attributed 
pictures in almost all the public and private galleries of 
Europe, to a number ten tunes greater than could possibly 
bo consistent with the short duration of liis career, and with 
tho fact that no inconsiderable portion of that career must 
have been occupied with tho production of the perished 
frescos. Those so-called Giorgiones of the galleries may to 
some extent bo recognized and classified as the work of ono 
or another of several groups of painters whoso manner was 
more or loss akin to, or influenced by, that of Venice in 
Giorgione’s days. One such group belongs to Bergamo; i 
another to Brescia ; another is in allianeo with Palma ; | 
another with Titian ; another, again, consists of tho later 
and looser imitators of the mastor himself, as Andrea and 
Scluavono, Pietro della Vocchia and Itocco Marcono. It is 
probable, indeed, that those distinguished authorities, Messrs 
Crowe and Cavalcosello, have gone too far in excluding from 
tho genuine work of Giorgione several of the most famous 
pictures which have hitherto passed as standards whereby 
to judge his manner, as, for instance, tho Entombment of 
Christ at Treviso, and particularly the beautiful Concert of 
tho Louvre. Without, however, entering upon disputed 
ground, there remains a reasonable number of undoubted 
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pictures of the master, and these, while they possess in 
common the qualities of feeling and invention which we 
have above defined, m technical style vary fiom a 
minute and painstaking precision, almost like that of 
Antonello da Messina, or of Bellini in Ins earlier manner, to 
a degree of bieadtli, glow, and softness, which aie tho 
qualities moie popularly associated with the name of 
Giorgione, and more commonly attempted by Ins imitators. 

We conclude with a mention ol a feu of the piiucip.il undisputed 
examples of Giorgione a haiidra oik, following a eluonologic.il onlei, 
which, however, it should he under, si ood, is necessarily lmt appioxi- 
mate and conjectuud Florence, Ullizi . an Ordeal ol Moses, and a 
Judgment of Solomon, — small pictures with neh landscape areos- 
sones, and figures of cxtiaoidmary gince and delicacy, painted 
apparently m inn la turn or in nvaliy of the New Testament 
allegory by Bellini, m the same lnaimei, ulncli is pic-em'd 
in tho same gallery; all three were originally m tlie summer 
residence of the Medici at Poggio Impemlo. London, eollectmn of 
Mi Wentworth Beaumont • Iloly Family, with tlie angel appealing 
to tho sliopheids m the background, — again a small pietiue, very 
delicately nmsiled , formerly m the possession of ('animal Keseli. 
London, National Gallery the Study for San Libera lo above men- 
tioned. Castel franco, Church of Sail Lihoialo . the altar-piece, — 
figmes life &i7o, exhibiting much of the manner of Bellini m his 
altar-pieces Vienna, Belvederes Galleiy • a Group of Astronomers 
in a Glade, known as tho Chaldeans, —rich sunset landscape, with 
villages m the distance and trees m tho foreground; beside iho 
trees on tlie left, three figures in Oriental costumes, one-thitd of life 
si/o , formerly m the Taddeo Contanni galleiy. Venice, Manfinu 
palace man, woman, ami child, known us the Family of Giorgione, 
m a landscape recalling tlie neighbourhood of Castel Iran en,- -one of 
tho most beautiful works of the master, formerly m tlie house of 
Gabriel Veudrumin at Santa Foseu, England, Kingston Luey, eol- 
leetiou of Mr Bunkos* Judgment of Solomon,— a large unfinished 
picture of giont, liiuiuty, of olouior tones ami blonder liealment than 
the foregoing, bought, at tlie suggestion of Laid Byron, Irom the 
Murescftlelu guild y Florence, Pitti: Concert,— -it monk of the 
.August! mans, seated at (he hurpsiehmd ; behind Inm, a eleilc with 
u viol; on the left a young mini with plumed hat and long luur. 
This is tin 1 most perieet of all tlm works which are assumed to 
belong to th<> Intel lime of the mastor. 

Heo Vasari, Vile <le' pi it, rcecUniU pilfari, &o., vol. vii. p. HO, ed. 
Lemonnier; liidolii, Mamriglie dell’ Arte, vol. i. p. 1111 ; Crowe 
and Cavalcuselle, Uhlan/ vf Painting in JS'aelh liulg, vol. ii 
p. 3H). ' (S. C.) 

GIOTTTNO (132*1-1357), an early Florentine painter. 
Vasari in tlie principal authority in regard to Ibis artist ; 
but it is not. by any means easy to bring the details of bis 
narrative into harmony with such facts as can be verified at 
the present day. It would appear that there was a painter 
of tlio name of Tommaso (or Alaso) di Rlcfiuio, termed 
Giotlino *, and the Giotlino of Vasari is said to have been 
born in 132*1, and to have died early, of consumption, in 
1 357, —dates which must be regarded as open to considerable 
doubt, Elofiiuo, the father of Tommaso, was himself a 
eel olmit ud painter in the early revival of art; his naturalism 
was indeed so highly appreciated by contemporaries as to 
earn him tin* appellation of “ Erimia della Nutura ” (ape of 
nature). ITo, it seems, instructed his son, who, however, 
applied himself with greater predilection to studying tho 
works of tlie great Giotto, formed his style on these, and 
hence was called Oioitino. It is even said that Giottiuo 
was really the son (others say the great-grandson) of Giotto. 
To this statement little or no importance can be attached. 
To Maso di Btefauo, or Giottiuo, Vasari and Ghiberti attri- 
bute tho frescos in the chapel of H. Ril vostro (or of the 
Bardi family) in the Florentine church of R. Croce ; these 
represent the miracles of Pope 8t Sylvester, as narrated in 
tho Golden Legend, ono conspicuous subject being tho scal- 
ing of the lips of a malignant dragon. These works are 
animated and firm in drawing, with naturalism carried 
further than by Giotto. From tlie evidence of stylo, some 
modern connoisseurs assign to the same hand the paintings 
in tho funeral vault of the Strazzi family, below tho CappelTa 
clegli Spagnuoli in the church of S. Maria Novella, represent- 
ing the crucifixion and other subjects. Vasari ascribes also 
to his Giottiuo the frescos of the life of St Nicholas in the 
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lower church of Assisi. This senes, however, is not really 
m that part of the church which Yasari designates, but is 
in the (Jhapel of the Sacrament , and the woiks in that 
chapel are understood to be by Giotto di Stefano, who 
worked m the second half of the 1 4 tli century — very excel- 
lent productions of their period It might hence be inferred 
that two different men produced the works which are 
unitedly fatliorod upon the lialf-legondaiy “ Giuttmo,” the 
consumptive youth, solitary and melancholic, hut passion- 
ately devoted to liis art. A largo number of other works 
have been attributed to the same hand , wo need only men 
lion ail Apparition of the Virgin to St Bernard, in the 
Florentine Academy 3 a lost painting, very popular m its 
day, commemorating the expulsion, which took place m 
13 - 13 , of the duke of Athens from Floronco 3 and a marble 
statue erected on the Florentine campanile. Yasari parti- 
cularly praises Giottino for well-blended chiaroscuro. Ho 
left behind him various scholars in the art. 

GIOTTO ( 127 G- 133 C), relatively to his ago 0110 of U10 
greatest and most complete of artists, fills in tlio history of 
Italian painting a place analogous to that which seems to 
have been filled m the history of Greek painting hy 
Polygnotus. That is to say, ho lived at a timo when tho 
resources of his art were still in tlicir infancy, but consider- 
ing tho limits of those resources, his achievements were 
the highost possible. At tho eloso of the Middlo Ago, he 
laid the foundations upon which all tho progress of tho 
Renaissance was afterwards securely based. In tho days 
of Giotto, the knowledge possessed by painters of tho 
human frame aud its structure rested only upon general 
observation, and not upon any minulo, prolonged, or scien- 
tific study ; while to facts other than those of humanity 
their observation had mover boon closely directed. Of 
linear perspective they possessed few ideas, and thoso 
elementary and empirical, and scarcely any ideas at all of 
aerial perspective or tho conduct of light and shade. As 
far as painting could over be curried under those conditions, 
so fur it was carried by Giotto. In its choice of sub- 
jects, his art is entirely subservient to tho roligious spirit 
of Ins age, Mvon in its mode of conceiving and arranging 
thoso subjects, it is in part still tram moiled ly tho rules 
and consecrated traditions of tho past. Thus it is as far 
from being a perfectly free as from being a perfectly accom- 
plished form of art. Many of thoso truths of nature to 
which the paiutors of succeeding generations learnt to give 
accurate and complete expression, Giotto was only able to 
oxpross by way of imperfect symbol and suggestion. But 
in spite of these limitations and shortcomings, and although 
ho has often to bo content with expressing truths of space 
and form conventionally or inadequately, and truths of 
structure and action approximately, and truths of light and 
shadow not at all, yet among tho oloments over which lie 
has control he maintains so just a balance that his work 
produces in tho spectator loss sonso of imperfection than 
that of many later and more accomplished masters, lie is 
one of tho least one-sided of artists, and Ms art, it has beon 
justly said, resumes and concentrates all the attainments of 
Ids time not loss truly than all tho attainments of tlio 
crowning ago of Italian art are resumed and concentrated 
in Raphael. In some particulars tho painting of Giotto 
was never surpassed,— -in the judicious division of the 
field and massing and scattering of groups, — in the union 
of dignity in the types with appropriateness in the occupa- 
tions of tho personages, — in strength and diroctness of 
intellectual grasp and dramatic motive, — in the combination 
of perfect gravity with perfect frankness in conception, and 
-of a noble severity in design with a great charm of harmony 
and purity in colour. The earlier Byzantino and Roman 
workers in mosaic had bequeathed to him the high abstract 
qualities of their practice, their balance, their impressive- 
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ness, their grand instinct of decoration 3 but while they had 
compassed these qualities at an entire saciifice of life and 
animation, it is the glory of Giotto to have been the first 
among his countrymen to breathe life into art, and to have 
quickened its stately rigidity with the fire of natural 
incident and emotion. It was this conquest, this touch of 
the magician, this striking of the sympathetic notes of life 
and reality, that chiefly gave Giotto his immense reputation 
among his contemporaries, and made him tho fit exponent of 
the vivid, penetrating, and practical genius of emancipated 
Florence. His is one of the few names in history which, 
having become great while its bearer lived, lias sustained 
no loss of greatness through subsequent generations. 

No two men were over more unlike than the rustic Giotto 
and the patrician Dante 3 but among the high places of his- 
tory, their figures stand side by side on a common eminence. 
They wore contemporaries, Dante being the elder of tho two 
hy eleven years, and friends, or, at the least, acquaintances. 
Tho poetry of Dante, reporting concerning things unseen 
with a definiteness not less than that of actual vision, served 
in many ways, until the clays of Michelangelo, not only as 
ail inspiration but as a law to the religious art of Italy. 
This inspiring and legislating authority of the sacred poet 
was exercised first of all upon Giotto, — partly, it appears, 
by moans of personal intercourse between the two 111011. 
On the other hand, Giotto is celebrated in Dante’s verse as 
tho foremost painter of tho new age. Nor is this the only 
tribute to lus pre-eminence which we find 111 contemporary, 
or almost contemporary, literature. He is from the first 
a kind of popular horo. Ho is celebrated by the poet 
Petrarch and by the historian Villaiii, lie is made the 
subject of tales and anecdotes by Boccaccio and by Franco 
SacchoLti. From those notices, as well as from Vasari, we 
gain a distinct picture of tho man, as 0110 whose nature was 
in keeping with liis peasant origin ; whose sturdy frame 
and plain foalnrcs corresponded to a character rather dis- 
tinguished for shrewd and gcuial strength than for sublimer 
or more ascetic qualities; a master craftsman, to whoso 
strong combining and inventing powers nothing came 
amiss j conscious of his own deserts, never at a loss either 
in the things of his art or in tho things of life, and equally 
ready aud efficient whether ho has to design tho scheme of 
somo groat spiritual allegory in colour or imperishable 
monument in stone, or whether ho has to show his wit in 
tho encounter of practical jost and repartee. From his own 
hand we have a contribution to literature which helps to 
substantiate this conception of his character. A large part 
of Giotto’s fame as a paintor was won in tho service of tho 
Franciscans, ancl in tho pictorial colobration of tho life and 
ordinances of their founder. As is well known, it was a 
part of the ordinances of Francis that his disciples should 
follow his own example in worshipping and being wedded 
to poverty, — poverty id oalizod and personified as a spiritual 
bride and mistress. Giotto, having on tho commission of 
the order givon tho noblest pictorial embodiment to this 
and othor aspocls of the Franciscan doctrine, presently 
wrote an odo in which his own views 011 poverty are 
expressed 3 and in this ho shows that, if on the ono hand 
his genius was at tho service of tho ideals of his time, and 
his imagination open to their significance, on tho other 
hand his judgment was very shrewdly aware of their practi- 
cal dangers and exaggerations, 

Giotto di Bondono (a name, as it happens, also borne 
in tho same generation by a distinguished citizen of 
Siena) was tho son of a poor peasant of Vespignano, Ho 
was horn in 127 G, aud drew, wo are told, by natural 
instinct with whatever materials he could lay his hands on. 
Ho was ten years old when Oimabue, as the story goes, 
found him by the wayside, drawing a sheep with a piece 
of charcoal upon a stone or tile. The master, then at the 
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height of liis fame, took the peasant hoy, with the glad 
consent of his father, to Florence to be his pupil. Of his 
early career after this wo know no more until we find him 
at work as the foremost among many scholars employed 
under Cimabue at tbe intenor decorations of the gt eat 
memorial church of St Francis at Assisi. This church con- 
sists of two structures, one superimposed on the other; it 
is of the upper and not of the lower church that wo speak 
at present. On the walls of this, a great series of fiescos, 
now more than half obliterated, was painted by the primi- 
tive masters of the Tuscan school, including some of older 
and some of younger standing than Cimabue. The senes 
is in three tiers, the uppermost tier containing scenes from 
the Old Testament; the next, scones from the New; the 
lowest, scenes from the life of St Francis. It is in this 
last tier than we can discern with certainty the hand, of the 
youthful Giotto. The extent of his participation has boon 
much debated. According to the more probablo opinion, it 
can be traced evon in the earlier scones of tho history , but 
it is in the later scenes only that tho hand and promise of 
the master, the presence of a new and vital spirit, reveal 
themselves with fulness. Some interval (but the chronology 
of Giotto’s career is at all points obscure) would seem to 
have elapsed between tho execution of those frescos and of 
others, better kuowu than these, which adorn tho lower 
story of tho same structure. In four lunottc-sliapcd 
spaces m the vaulting of this lower church, Giotto has 
painted four vast compositions, of which the scheme was 
dictatod to him, no doubt, by somo pious and learned mouth- 
piece of tho wishes of tho order. Ono of these exhibits 
tho mystical wedding of Francis with Poverty; a second is 
an allegory of Chastity; a third of Obedience; a fourth 
shows tho saint glonfiod m heaven among the angels. To 
describe and explain those famous compositions would be 
beyond our scope. Tho ideas they embody cannot but 
scorn strained and cold when wo express them in modern 
language. Strained and cold, indeed, tlio ideas would have 
been in any othor age of tho world ; but we must romomber 
that the religious temperament of that ago in Italy gave 
oven to pedantry the colours of passion, and an ardent and 
solemn reality to tho most far-drawn fantasies of devotion. 
Aud however cool the private judgment of Giotto in such 
matters may have beou, it is not his private judgment 
which speaks to us from tho painted allegories of Assisi; 
it is the sincere imagination of the men among whom ho 
lived; it is the ardour and solemnity of tho devotional spirit 
of his race. In one of tho transepts of the same lower 
church there are froscos of the Passion of Christ, mid 
others off the life of St Francis, which modern authorities 
hold against ancient, most likely with justice), to bo also 
from the hand of Giotto. 

Assuming that the later work of tho master at Assisi 
belongs to the year 1296 or thereabouts, wo have good 
evidence that two years afterwards he was working at 
Rome for the Cardinal Stefamosehi, nephew of Pope 
Boniface VIIL Tho remains o £ his industry in this empl oy- 
ment may be seen in a mosaic of the JVamdla, or Christ 
saving St Peter frqm the waves, now preserved in tho 
portion of St Peter’s at Home, and in three panels, kept in 
the sacristy of the canons of the same church, which 
originally formed part of a ciborium. It is ale© recorded 
that Giotto adorned certain MSS. with miniatures for this 
patron ; and in truth there exists in public libraries a very 
rare class of MSS., in which the miniatures boar the marks, 
if scarcely of the hand, at any rat© of the immediate influ- 
ence, ©if Giotto. Lastly, a discoloured fragment of a fresco 
of tho church of St John Lateran shows the figure of Pope 
Boniface VIII. announcing from a balcony tho opening of 
the famous Jubilee of the yoar 1300. Soon after this, 
Giotto was once more in his native city. Recent research 
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has again thrown in doubt the relative shares of the master 
and ot lus pupils in the decorations of the chapel, called by 
Ghiberti the chapel of the Magdalene, in the Bargollo or 
palace of the Podesta at Florence. These were painted to 
cclebrato tbe pacification between tho Black and Winio 
parties in tho state, effected by the Cardinal d’Acquasparta 
as delegato of the Pope in 1302, and consisted of a senes 
of Scripture scenes, besides great compositions of Hell and 
Paradise. It is in the Paradise that the paintor 1ms intro- 
duced those groups, typical of pacified Florence, m wlucli 
occur the portraits of Dante, Brunette Latiui, aud Gorso 
Donato, and which, amid the emotion of all who care for 
art or history, wore recovered in 1811 from the white- 
wash that had ovorlain them. 

The whole central period of Giotto’s life, from about 1305 
t.o about 1334, is divided between periods of residence at 
Florence and expeditions, of which wo can iu very rare 
instances traco the date or sequence, undertaken in conse- 
quence of commissions received from other cities of the 
peninsula. lie was as much or more of a traveller as was 
Van Eyck a century later; and his travels exercised as 
much or more of tho same fertilizing and stimulating 
influence on art in Italy as did those of tho grout Fleming 
in tho north-west of Europe. Tho familiar story of tho O 
belongs to a journey to Franco, which was projected by 
Giotto but never undertaken. Popo Boned ict XL, the 
successor of Boniface VIIL, sent a messenger to bring him 
proofs of tho paiutci’s powers. Giotto would give tho mes- 
senger no othor sample of his talent than an () draw n with 
a free sweep of the brush from the elbow; but the pope 
was satisfied, and engaged Giotto at a great salary to go 
anil adorn with froscos tho papal residence at Avignon. 
Benedict, however, dying at this time (1305), nothing came 
of this commission; and the Italian Lilli century frescos, 
of which remains aro still to bo seen at Avignon, have been 
proved to bo tho work, not, as was long supposed, of 
Giotto, but of tho Bionose master Billion e Martini, culled 
Simone Mommi. Another certain date in Giotto’s career 
belongs to the closo of tho period wq have defined. In 
1328 ho had painted in tho palace of tlm Siguoria at 
Florence a portrait (now lost) of Charles of CJulahria kneel- 
ing boforo tho Virgin. Two years later lie was invited by 
tho father of this prince, King Robert of Naples, to come 
aud work for him in that city. Bonus frescos in the 
chapel of tho Incorouata had been long erroneously sit] iposotl, 
on the authority of Petrarch, to represent apart at any rate 
of tho industry of Giotto during the three years which he 
spent at Naples. It is tho merit of Messrs Crowe and 
(Javalcasello, while conclusively setting aside this tradition, 
to have called attention to a real and very noble work of 
the master existing in a hall which formerly belonged to 
tlio convent of Bta. Ohiara in that city. This is a fresco 
celobrating the charity of the Franciscan order under tho 
figure of tho miracle of tbe loaves and fishes, with the 
personages of St Francis and St Glare kneeling on cither 
hand. 

Between these two dates (1308 and 1830), Giotto is said 
to havo resided and left groat works at Padua, Ferrara, 
Urbino, Ravenna, Rimini, Faensso, Lucca, and other cities ; 
and in several of these paintings aro still shown which bear 
his imrao with more or less of plausibility. But among 
them it is at Padna only that liis authentic and mature 
powers cam really be studied, and that in perhaps the 
greatest and most complete series of creations of all that 
he has left. Those are the frescos with which ho decorated 
the chapel built in honour of the Virgin of the Annuncia- 
tion by a rich citizen of the town, Bnrico Scrovegni, and 
called sometimes the chapel of the Arena, because it Is on the 
site of an ancient amphitheatre. Since it is recorded that 
Dante was Giotto’s guest at Padua, and since we know 
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that, it was 111 1306 that he came from Bologna to that 
city, we may conclude that to the same year, 1306, belongs 
the beginning of Giotto’s great undertaking m the Arena 
chapel. The scheme includes a Saviour m Glory over the 
altar, a Last Judgment over the ontranco door, and on either 
side a series of subjects from the Old and New Testaments 
and the apocryphal Life of Christ, painted m throe tiers, 
and lowest of all, a fourth tier with emblematic Virtues and 
Vicos m monochrome, the Virtues being on the side of tlio 
chapel which is next tlio incidents of redemption in tlio 
ontranco fiosco of tlio Last Judgment, tlio Vices on that side 
which is next the incidents of perdition. Tlioie is no other 
single building, ox single scries of representations, in which 
the highest powers of the Italian mind and hand at tlio 
beginning of tlio 14th century may bo so well studied as 
here. In the same city, tlio great Franciscan church of St 
Antonio contains also the remains of works by tlio master. 
And it was still for the same order, in their renowned 
church of Santa Groce, that Giotto executed most of the 
paintings which mark the periods of his residence in 
Florence. Besides a vast alLar-picoo or panel for the 
llaroneulli cliapol, ho decorated with frescos the walls of 
a number of private chapels m this church. The Barancolli 
altar-piece still exists; the only clnipcls of which the 
frescos have been uncovered aro those of tho Bardi 
and Peruzzi. Nor are those tho only walls in Florence 
which to this day bear record of tho powers of Giotto — 
without taking into account many that aro attributed to 
him, but aro really by tho hand of pupils lilco Taddeo 
Gaddi or Puceio Oapanna, or of weaker followers liko 
GiotUno, Giovanni da hfilu.no, or Agnolo Gaddi. 

Meantime, Giotto had been advancing, not only in fame, 
but in years and in prosperity. Ho was married young, 
and had, so far as is recorded, throo sons, Francesco, 
Niccola, and Donato, and three daughters, Ilioo, Calerinu, 
and Lucia. He had added by sueccssivo purchases to tho 
plot of land inherited from lus father at Vcspignano. Ilia 
fellinv-oilmms of all occupations and degrees delighted to 
honour him. And now, in his fifty-eighth year, oil liis 
return from Naples by way of Gaetn, lio received tho final 
aud official testimony to the esteem in which ho was held 
at Florence. By a solemn decree of tho Priori (April 12, 
1334), ho was appointed muster of the works of tho catho- 
dral of Bta. Reparata (subsequently and bettor known as 
Rta. Maria del Fiore), and architect of tho city walls and of 
tho towns within lioi’ territory. Dying in 1336, lie only 
enjoyed these dignifies for two years. But in the courso of 
those two years he had found time not only to make an 
excursion to Milan, on tho invitation of Kizo Visconti and 
with tho sanction of his own Government, but to plan and 
in part to superintend the execution of two monuments of 
architecture, of which the one remaining is among tho most 
exquisite in design and richest in decoration that were ever 
conceived by man. Those were, tho west front of tho 
cathedral, and its detached campanile or bell tower. The 
cathedral front was barbarously strippod of its enrichments 
in a later age, and stood naked until the other day, when 
the city of Florence undertook to restore it in a modern 
imitation. The campanile remains, except for inconsider- 
able repairs, as it wa3 loft by the pupils of Giotto after 
their master’s death ; end in the consummate dignity as 
well as consummate delicacy of its design, in its fair pro- 
portions and in tho opulent but lucid invention, and appor- I 
tionment of its details, in the thoughtfulness and pregnant 
simplicity of its sculptured histories, it is the most fitting 
crown and monument of a strong and memorable career. 

A complete bibliograpliy of the earlier &a wall as tho more recent 
authorities on Giotto would hero he out of place. The main mate- 
rials and references will ho found in the following Vasari, ed. 
Lemonnier, vqL i pp. 809 sqq, } Crowe and Cavalcascllc, Hist, qf 
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Painting m Italy, vol l. chaps 8 to 11; Ernst Foist cr, Geschiehte 
ilet Italienisc/ien Kunst, vol n pp. Ull sqq , and E. Dobbeit m 
ai tide ‘ * Giotto ” in Dolnne’s Kunst uiul Kunutltr, vol in. (S C.) 

GIOVINAZZO, a town of Italy, in tlio province of Ban, 
about 1 1 miles from Bari, on tho railway from Otranto to 
Bologna Situated on the coast, it has a small harbour, and 
canics on an export trade m the olives, almonds, aud carobs 
produced in tlio vicinity. It is also the seat of a bishop, 
and possesses a cathedral, a castle, and a famous os/n zio or 
pooriiou.se, which was founded by Ferdinand I. of Naples, 
and is now used partly for tho education of foundlings and 
orphans, and paitly for the reformatory treatment of juvenile 
criminals. Cloth, carpets, thread, and shoes are among the 
manufactuies of tlio place, and the children of the ospizio 
aro largely trained in such industries. Whether the identi- 
fication with the ancient town called Netiinn or Natiolum 
bo well founded or not, it is certain that Giovinazzo was in 
existence at a very early date, and some portions of its sea- 
wall are supposed to belong to tlio later Roman period. 
Tlio population of tlio town in 181,") was 81)02, and of tlio 
commune 0108. 

GIOVIO, Paul. Sob Joyiik 

G [PRIES, a wandering folk scattered through every 
European land, over the greater part of Asia and Ninth 
America, and along the northern coast of Africa. Bell of 
Antermony speaks in Ins Trawls (17(53) of meeting at 
Tobolsk a band of sixty Tziggany on their way to China ; 
Hosier describes the Brazilian Cigna os ( 'Travels in, Jhxv.U, 
181G); and at tlio present day cases of Gipsy emigration 
to Australia aro not unknown. No general estimate 
can bo formed of their numbers outside Europe, but 
travellers agree that they arc very numerous in Persia 
(3000 familios in 1850), Armenia, Asiatic, Turkey (07,000 
in 1877), and Egypt (one alone of the three chief tribes, 
the Gluigars, being reckoned at 10,000); whilst in America, 
besides a multitude of British Gipsies, Gipsies from Rpain, 
Franco, Germany, and Hungary are not nn frequent. The 
total, 700,000, at which Miklosich placed (1878) thu 
European Gipsies, fairly agrees with tho following frag- 
mentary st a Lis ties. Turkey, before its late dismemberment, 
contained 104,750 (0537 in Bosnia and tho Herzegovina 
in 1874); Rorviu laid 24,601 in 1874, Montenegro 500 in 
1873; and in Houmauia there are from 200, 000 to 300,000, 
according to the varying estimates of Crotzulosco (1876) 
and tho Annuairc yenvral ojtciel d& Romnanie (1874). 
In 1876 Austria counted about 1000 (13,500 in Bohemia 
in 18461), and Hungary 159,000 (78,923 in Transylvania 
in 1300, and 36,842 in Hungary proper in 1864); while 
Spain is erodilod with 40,000, France with from 2000 to 
6000 (700 in tho Basque country), Germany and Italy 
together with 34,000 (?), and Scandinavia with 1500. In 
Russia their number in 1834 was stated at 48,247, ex- 
clusive of Polish Gqwuos, in 1844 at 1,427,539, and in 
1877 at 11, 054. 1 

Navies. —Just as in ovory European land Lite Gipsy calk 
“Gentiles” lie,, non-Gipsios) yajc, ho calls himself Rom, 
“a man or husband.” This word Ram, oonuootcHl by 
Paspati with tho mime of tho Indian god Rdma, is by 
Mildoaich identified with the Sanskrit doma or domba, 
“ a low-caste musician.” 2 Of names conferred by “ Gen- 

1 In England tlio census of 1871 gives tho number of “vagrants and 
Gipsies” as 2280, in Scotland of ' * vagrants ” «a 1708, These figure*, 
however, while they include a good many non-Gipsy tramps and show- 
people, exclude all house-dwelling Gipsies, besides tbs Gipsy horse- 
dealers, basket-makers, hawkers, and tinkers, entered under their several 
headings, and are therefore utterly valueless. 

2 Sintf, another appellation current among the Gipsies of Germany, 
Poland, and Scandinavia, and possibly connected with the Z mcalo of 
tho Gitawob, livis bean likewise variously derived from the Sanskrit 
Kind /iu (Indus), and from the Romani sunct6, “famous,” whilst Bolail- 
lard identifies it with tlio Sfmer or Sfsrioi &rtp#i of Homer, Strabo, 
&o, [cj. Pott, i. 82-35). 
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tiles,” some point to the fancied cradle of the Gipsy race. 
Thus Gipsy or Gypsy itself (. Egyptian in the 16th century), 
the Spanish Gitano, Albanian Jevlc, modern Greek TvtpTos, 
Magyar Pharao nepelc (“ Pharaoh’s people ”), and Turkish 
Farcowni, preserve the belief in its Egyptian oiigin, a 
belief winch finds no confirmation except m the casual 
resemblance between Rom and the Egyptian rOme, “man” 
(cf. Rawlinson’s Herodotus , vol. ii. p. 225), and which was 
possibly due to the Gipsies’ skill in serpent-charming. The 
Scandinavian and Low-German Tatare identifies Gipsies 
with the Mongolian hordes, the terror of Europe in tho 13th 
century; and their French name Bohemiens was probably 
due either to a confusion of some such form as Secani with 
Czech or to the belief that Gipsies originated m Bohemia. 
To the same class belong Wcilacki, Cilices, XJxii, Saraceni. 
Agareni , Kubiani , Ac , cited by Fritschius (1660). Other 
names again denote the character, hue, or callings of the 
race, as Arabic Ilardml, “villain;” Dutch Heydens, 
“heathens,” Persian Karachi, “swarthy;” and modern Greek 
Kar£t/3cAos, by Somavera deiived from the Latin captious, 
by Bataillard connected with fie A.os, “ a dart,” and so with 
the Gipsies’ name in Cyprus, Kilindjirules, from the Turkish 
gylidj, “a sword” Their Scotch name Tinkler , which 
occurs in a charter of William the Lion (1165-1214), is 
commonly held to be a mere variant of tinker ; but if its 
initial t correspond to z (cf English ten, German zehn), it 
comes very near the Italian Zmgaro or Zingano, which, liko 
the German Zigeuner, Czech Cingdn or Ciydn, and Magyar 
Cigdny, is a form of the most widespread of all the Gipsies’ 
appellations — Bulgarian Alziyan, modern Greek ’Arcr/y- 
Kavo s or ’Adlyyavo’s. Tho last was also the title of a 
separatist sect m Asia Minor, so called, it is supposed, 
because its members kept themselves from contact with un- 
believers (a privativo, and Oiyyduto, “to touch ”). Miklosich, 
finding in it the source of all tho precoding forms, bolioves 
it to have boon transferred by the Greeks to Gipsies, either 
because the latter onlerod tho western parts of the Byzantine 
empire from Phrygia and Lyoaonia, or becauso they wore 
suspected of being adherents of the sod or simply as a 
nickname (Mild, vi. pp. 57-60). Bataillard, on tho other 
hand, identifying the heretic ’Afh'yyavot with Gipsy 
’Arcriymvot, and these with tho Saywrai of Herodotus 
(v. 9), derives the name from cnyvvg, “ a javelin while 
others among the countless etymologies proposed aroGoojo’s 
from Persian chang, “a kind of harp or cither;” Burton’s 
from Persian sang, “Ethiopia;” and Newhold’s from Persian 
nn, “ a saddle.” 

First Appearance in European History.— From whatever 
cause, it is cortain that a confusion did oxist between tho 
’ArcrtyKavoi and ’A0tyy avoi, which renders it extremely 
difficult to determine whether the Byzantine historians are 
speaking of Gipsies or heretics in seven passages collected by 
Miklosich. It appears from thoso that ’ASlyyarot, described 
as magicians, soothsayers, and serpent-charmers, first emerge 
in Byzantine history under Nicephoros T. (802-11), wore 
banished by Michael I. (811-13), and were restorod to 
favour by Michael II. (820-29); but Miklosich's reasons 
for absolutely identifying them with Gipsies, and positively 
asserting the latter to have appeared at Byzantium in 810 
under Nicephoros, are hard to recognize. Less dubious seems 
an oxtract from the Georgian Life of Giorgi Mhamnindd 
(11th century), which describes how at Constantinople cor- 
tain descendants of tho race of Simon Magus, Atsinhan 
by name, sorcerers and famous rogues, slow wild beasts by 
their magic arts in the presence of Bagrat IV. Such 
passages are open to some doubt ; hardly so the following 
from tho Itmerarium Eymonis Simeonis (ed. by J. Nasmith, 
Camb. 1778), where Fitz Simeon, a Franciscan friar of 
Dublin, describing his slay in Crete in 1322, says “We 
there saw a people living outside tho city (of Condia), who 


worship according to the Greek rite, and declare themselves 
of the race of Ham. They rarely or nevoi stop m one 
place more than thirty days, but, as though accursed of 
heaven, wander from field to field with little, oblong, black, 
low tents, like those of the Arabs, or from cavo to cave.” 
Tho empress Catherine do Valois, again, who died in 
1346, granted to the suzerains of Corfu authority to 
reduce to vassalage certain homines vageniti coming from 
the mainland, who under the Venetians formed in 1386 
the nucleus of afeuclum Acingcinorum that lasted down to 
tlio present century About 1 37 S the Venetian governor 
of Nauphon confirmed tho Acingani of that Greek colony 
m privileges granted by his picdecessors ; and m 1387 
Mircea I., waiwode of Wallachia, renewed a grant made by 
his uncle Ladislaus to tho monastery of St Anthony at 
Voditza of forty salcischi (tents) of Acigani. Other docu- 
ments might bo cited, but these arc enough to show that 
in the 14th century Gipsies existed in the Balkan peninsula 
and islands of the Levant ; that m Wallachia they were re- 
duced to a state of bondage (from which they woro only 
freed in 1856) , and that nowhere were they regarded as 
new-comers, so that by these documents it is impossible 
to fix tho date of the first Gipsy immigration. More than 
this, a metrical German paraphrase of Genesis, made by an 
Austrian monk about 1122, preserved at Vienna, and 
edited by Hoffmann in liis Fundgruben far Gcschi elite 
deutschcr Epraehe (Breslau, 1837), goes far to prove that 
Gipsies wcio known m Austria three centuries before tho 
commouly-accopted date of their appearance m that country. 
A passage i elating to Hagar’s descendants (Gen xvi. 15) 
inns • — “So she (Tlagar) had this son, they named lain 
Islimaol. It is from him the Ishmuolitos descend. They 
journey far through tho world ; wo call them clialtsndde 
(lit. cold-smiths). . . . They have no house nor country ; 
everywhere they are found alike; they wander over the 
country, abusing people by their knaveries. Thus they 
deceive men, — robbing no one openly.” That hero by 
ehdtsmide, Ishmaclltcs, and descendants if Jfagar Gipsies 
are meant, scarcely admits of doubt, seeing that the smith’s 
is still tho Gipsies’ leading handicraft; that Lusignan in 
1573 speaks of the Gipsies of Cyprus as “Cinquanes, 
otherwise called Aganens? and that in German and Danish 
Jlotioalseh or tliioves’ slang (Icschmcilhn and Ennui cm (i.e., 
IslimaeUtes) signify “Gipsies.” The wo/ioS/M/un also of 
Byzantine writers were possibly Gipsies, being defined by 
Dueango as “ cireulatores atquo adeo Fahri ararii qui 
per pages oursitanfc .* ul hodie passim apud nos, quos 
C lutudron n ie rs dieimus.” Thooplumes (758 818) speaks 
under the dale 51*1 of a mtp.oBpofW't from Italy. 

Later Movements. ■ Late in 1*117 there came to Lime 
burg a band of 300 wanderers, “black us Tarlars and 
calling themselves Eccnnl ” At their head rode a “ duke” 
and “count,” splendidly dressed, and leading liko nobles 
dogs of chase ; next came a motley crew afoot ; and women 
ami children brought up tho rear in waggons. They boro 
among other letters of safe-conduct one granted by tho 
emperor Sigismund, and professed themselves engaged on 
a seven years’ pilgrimage, imposed by their bishops in 
expiation of apostacy from tho Christian faith. From 
Lunoburg they passed to Hamburg, Liiboek, Wismnr, 
Rostock, Stmlsund, and Greifswald, camping by night 
outrido tho walls, thieving by day, “ wherefore several 
wore taken and slain” (cf. the contemporary annals of 
Kornor and Eufus, and Krantz’s Saxonia, 1520), In 
1 41 8 they journeyed southwards through Meissen, Loipsic, 
and Hesse, and, entering Switzerland, arrived at Zurich on 
August 31st, visiting also Basel, Bern, and Solothurn, 
according to Conrad Juatinger (died 1426), who speaks 
of them as “more than 200 baptized heathens from 
Egypt,” They now split up into two bands, the first of 
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winch appeared before Augsburg (November 1, 1418), 
the second before Sistoron m Provence (October 1, 1419), 
where the terrified citizens bestowed on the “ Saracens ” 
a hundred loaves. Next comes a long notice of a troop 
of fully 100 lean, black, hideous Egyptians m the Chronica 
di, Bologna (July 18, 1422), which tells how the sorceress, 
“Duke” Andrew's wife, could road the past and future of 
men’s lives , but Bologna in fifteen days became too hot 
for them, so by way of Fork — wlioro “certain said they 
were from India” — tlio pilgrims tiavelled on to Home. 
Their object was to procure fresh letters from tlio pope; 
and such they aftorwaids produced, though of their sojourn 
in tho imperial city no record has yet been published To 
the burghers of llatisbon Gipsies presented themselves m 
1424 ; they pitched Llioir tents again boforo its walls in 
142C ; and at Paris m 1427 tho fair of Landit was attended 
by a duke, a count, and ton other mounted pilgrims, late 
renegades of “Lower Egypt,” whoso women practised 
palmistry and cleared everybody’s pockets. Later wo 
hear of Gipsies at Arnhciin (1429), at Metz (1430), 
at Erfurt (1432), aiul in Bavaria (1433), — those and all 
notices of tho sevonteon years preceding referring probably 
to tho movements of a single ubiquitous band, sent forward 
to spy out tho lands of promise, and composed of from 600 
to 1 100 persons. For not until 1438 did tho great tido of 
westward immigration begin to flow; then, not m hundreds 
but thousands, headed no longer by paltry “dukes” and 
“ counts,” but by a “ king,” King Zindl, 1 the Gipsies poured 
over Germany, Italy, and Franco, reaching Poland by 1501, 
Swollen by 1512, and having already appeared in Spain 
in 144 7. We find them in England in 1514 (A Dyaloge of 
tfyr Thomas More, 1529), but nothing is known of the dato of 
Llioir lauding ; and m Scotland tho earliest certain record 
of their presence is ail entry in the books of the Lord High 
Treasurer: “Apr. 22, 1505. Lem, to the Egyptianis, be 
the Icingis command, vij lib.” (Pitcairn’s Criminal Trials, 
Eilin. 1833, vol. iii. p. 592). In a “King of ltowiuuis” 
( H Romas, ( jipsios), twice mentioned in outvies of July 1492, 
as also in tho “Brio of Greco” (1502), “King (Install ” 
(1530), and the “ King of Cipro” (1532), one dimly recog- 
nizes four Gipsy chiefs : and with Gipsies perhaps the Sara- 
cens may bo identified, whom a tradition represents as mak- 
ing depredations in Scotland prior to 1460 (Simson, p, 98). 
Lu no oilier country woro Gipsies bettor received than in 
this, whore they “dansit before tho king in ITaly radiums” 
(1530); wlioro James IV. gave (July 5, 1505) Anthonius 
Gagino, count of Little Egypt, a lottor of commendation to 
the king of Denmark; and whore James V. subscribed a 
writ (February 15, 1540) in favour of “cure louifc Jolmno 
Faw, lord anil crlo of Litill Egipt,” 2 to whoso son and suc- 
cessor ho granted authority to hang and punish all “Egyp- 
tians” within tho realm (May 26, 1540). But in 1541 
an Act was passod, commanding the “Egyptians to pass forth 
of tho realm” under pain of death, and similar edicts woro 
issued boforo and afterwards in most of the European states 
— Germany (1497), Spain (1499), France (1501), England 
(1531), Denmark (1536), Moravia (1538), Poland (1557), 


1 Tho titles of king, duke, earl, count, and (in south-eastern Europe) 
waiwude wove and live horns hy tho chiefs of greater or smaller bands, 
moru to impress the vulgar than as denoting real authority. With 
British Gipsies one is hi wildorod by tho host of soi-dismt kings aud 
queens, from King Jolm Burilo, laid side by side with Athol stun in 
Malmesbury Vlihej in 1 Gf>7, down to the Gipsy queen of the United 
States, Matilda Stiuilcj, royally hurled at Dayton, Ohio, in 1878. 

* This letter has an especial interest, since it presents the earliest 
specimens of the Gipsy tongue, in tho immoR of three of tho Gipsies 
mentioned in it: Grasta (grant,, “ahorse”), To wla Daily ow (ttilo baMo, 
“fat pig”), and Matnkalla (1 mcttchka, “eat”). Pnspati givos as 
female Turkish Gipsy namus Tohiricll, “bird,” mul tfappnt, “viper;” 
but probably the above were merely assumed by way of a jest, like 
Gorrie, (Boy Ian A, p. 165) and GaUmmxch (Pott, i. 52), See, on Gipsy 
names, Mr Oroftoa in Notes and Queries (5th &er, , yoL. ii, p. 849). 
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&c. Conveying across the seas was among the milder 
measures adopted; it is, however, noteworthy as one of 
the causes of the dispeision of the tribes. Under Henry 
VIII Gipsies were shipped from England to N orway 
(Wright’s History of Ludlow , pp. 389-92) or France; 
whilst by the latter power, so lately as 1802, the bands 
infesting Bayonne and Mauldon w r oie caught by night 
as in a net, hnddled ou shipboard, and landed on the 
coast of Africa (Michel, Bays Basque, p. 137). In Scot- 
land four Faas were hanged at Edinburgh in 1611 “for 
abydmg within the kmgdonio, they being Egiptianis,” 
and in 1036 doom v r as pronounced on other “ Egyptians ” 
at Haddington, tho “men to be kangit, and the wcomen to 
be drowned ; and sticlio of tho weomen as lies children to 
bo scoiirgit throw tho burgh and brunt in tho clioeke.” 
Under the English statute of 1562 (repealed 1783) making 
it felony without benefit of clergy to be merely seen for a 
month m the fellowship of Gipsies, five men v'ore hanged 
at Durham “for being Egyptians,” 8th August 1592. 
Still greater were tho cruelties and injustice suffered by 
Gipsies on the Continent, smeo there, to tho charge of kid- 
napping, were added the weightier imputations of being 
cannibals and emissaries of the Turk. Quinones recounts 
liow in 1629 four Estremaduran Gitanos owned under 
torture to having eaten a friar, a pilgrim, and a woman of 
their tribo; and in 1782 forty-five Hungarian Gipsies were 
beheaded, quartered, or hanged on a like monstrous charge, 
First racked till they confessed tho crime of murder, they 
wore brought to the spot where their victims woro said 
to bo buried, aud when no bodies appeared they wore 
racked again. “We ate them” was their despairing cry; 
and forthwith tho journals teemed with accounts of 
“eighty-five persons roasted by Gipsy cannibals”; straight- 
way the “cannibals” wero hurried to tho scaffold. Then 
Joseph II. sent a commission down, whose inquiries 
allowed that no one had been murdcrod — except tlio victims 
of tho false accusation. The full, impartial annals of tlio 
race have still to bo compiled, from edicts and lavv-1 units, 
from local histories aiul a few monographs like Dirk’s 
Ct'st'hiedh it udige onderMekimjm aaiujaandv het rn hlijf dor 
Ibidem of Hgypturs in de Noorddijkc lYcderlanden 
(Utrecht, 1850), or Weber’s Stiynmer in Much sen, H88- 
1792, in vol. ii of his Am vier Jahrhnnderten (Leip. 1861). 

Language, — Until lately the information about tho 
Gipsy language to bo gathored from books was meagre in 
tho extrome. The thirteen works published prior to 1840 
which furnish specimens of tho Anglo-Romani dialect — 
Boordo (1547), Bryant (1785), Bright (1818), Cop, soy 
(1818), Harriot (1830), Roberts (1836), Arc. — together 
contain but 396 genuino stems, besides 69 doubtful words, 
and furnish scarcely any examples of the grammar. Nor 
are tho Continental works cited by Pott, from Vulcanius 
(1589) downwards, much more copious. Even to-day 
there are still groat gaps in our knowledge, especially of 
tho dialects outside of Europe; but enough has been 
dono to show that from tlio Nile to tho Arctic Ocean, 
from tho Euphrates to tho Atlantic, tho Gipsies speak, 
with dialoctal variations, one and tho selfsame speech, 
Tho Romani names for “water,” “fire,” “hair,” and “eye,” 
aro in Persia pdni, ail', bat, and a hi ; in Egypt pdni, dg, 
bat, and anhhi ; in Norway pani, jag, bid, and jetk ; in 
England pdni, yog, bat , and yok. And these four instances, 
which might be multiplied indefinitely, serve further to 
show, by their resombkneo to the Hindi pdni, dg, bdl, and 
dnkh, that in Romani we liavo an Indian tongue. Riidiger 
first compared Romani, so long regarded as a thieves’ jargon, 
with one of the New Indian dialects, and in 1782 published 
the result of the comparison in his Hmester Zuwachs der 
SprachJcunde. In 1783 Grellmann’s Hutorischer Vemtch 
reaped all the fruits of Riidigeris research ; and in the same 
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year Marsden was independently led to a like discovery. 
The conclusion that the Gipsies wandered forth from 
India is now almost universally accepted, but when, 
or from what part of India, are questions on which few 
have done more than idly speculate. Whether Romani 
is derived from Hindi, Marathi, &c , can only be deter- 
mined by minute investigations, which, long neglected, are 
now being carried on by various Onentalists. They 
have at least established that Barnaul stands in the relation 
of a sister, not a daughtci, to the seven principal New 
Indian dialects. Its forms are often more primitive than 
theirs, sometimes than those of Pah or the Prakrits, e.g., 
vast, ‘‘hand 15 (Sanskrit has'ci, Pali hattha), Icasht, “wood” 
(Sanskrit Idshtha , Pali hittha), vusht, “ lip” (Sanskrit oshtha, 
Pali ottha), trash, “feai” (Sanskrit triisci, Pah tas), inn, 
“three” (Sanskrit tri, trlni) Pali ti, tmi ), tmdpml, “brother” 
(Sanskrit hhrala, Pali bhata). And while the archaisms 
of Romani forbid us to derive it from Hindi or Marathi, 
some of its seemingly modern forms are tho result of 
independent development On the other hand, our know- 
ledge of Romani itself, and of the multitudinous spoken 
dialects of Iucha, is not at present sufficient to warrant our 
pronouncing the former more primitive than any of them ; 
and as a fact many of its aichaisms may be paralleled m 
the languages of Dardistan and Kafmstan (cf. Miklosicli, 
Brit rage, iv . 45-5 i). Thus there are difficulties on both 
sides in the way of adjudicating between tho opinions of 
Ascoli and Miklosicli. The former maintains (Saggi 
Indiani, vol. u , 1875) that Romani, preserving certain 
consonanLal nexus which had almost entirely disappeared 
at the epuch of the most ancient Prakrit texts, approaches 
Sanskrit more nearly even than Puli — conclusions, ho 
observes, that hartnonizo well with Batiullard's pre-historic 
theory, Miklosicli, on the other lmnd, opposes that theory 
in Meyer’s KonversatiaM-Lexikon (3d ed. 1878), wlioro lie 
infers from the agreement of Romani in its phonetic laws and 
syRfcom of caso-Giidings wiLh tho modorii Aryau languages 
of India that tho emigration cannot have taken place till 
these wero formed, ie., until after the Prakrit period. 

In Europe Miklosicli distinguishes thii teen Romani dia- 
lects — fclio Greek or Turkish, Roimmumn, Hungarian, 
Moruvo-Bohomiitn, Geiman, Polo-Litluiaiunu, Russian, 
Finnish, Scandinavian, Auglo-Scottish, Italian, Basque, and 
Spanish. To these should bo added the Welsh, which, 
generally un intelligible to the English Gipsy, is ono of tho 
most perfect, as it has also been tho least studied, of all tho 
dialects. As a general mlo, tho fiu Liter these dialects remove 
from Turkey, tho more corrupt have they become, so that 
tho Gipsies of Kpain, of Scandinavia, and in groat measure 
of England, know no case or verb endings other than those 
of the lands of their adoption. From Turkish Romani, 
therefore, and Welsh the following examples will be drawn. 
The Turkish (marked T.) aro taken from Paspati; tho 
Webb (W.) aro derived from letters and storioa written 
by John Roberts, the oldest living harper, whoso thorough 
knowledge of his language is probably unique. 

The definite article, wanting in Asia, is supplied in every 
European dialect by the Greek 4 and ri — 4 for the masculine, f} for 
the feminine and the oblique cases, e.g,, W. PoLchdm ow been cin/nrn 
a mve.r tringengey, “tho sailor asked tho other lliieo,” Ji colli if 
nnid'ts, “ fcho Gipsy woman said. 5 The indefinite article, m some 
dialed*} supplied by yck, “ one,” is still omitted by the Welsh nml 
the “deeper” English Gipsies, o.g., Taker porro "gougeo ta porrey 
(ymujcy jiuencs undra borrow vesheslay, “ancie (an) old man and (an) 
old woman wero living in (a) great wood.” Romani has no truce 
<>f either a dual number or a neuter gender. Excepting mono- 
syllables, most of its nouns terminate in -o (maac.) and A (Hero.), 
ns raJclo, “ lad,” rakli, “girl.” Masculine nouns ending in a con- 
sonant form their feminines in -ni, os rom, “huabaua,” rom.ni, 
“ wife.” limunmte objects are indiirciontly masculine or feminine 
to tho folium belonging gat, “town,” and <70^, “shut;" to tbo 
Ritter note, “ nose," anil loir, “liungrr." Rom, “ a husband,” and 
rahU, “ a girl,” arc time divlmeil in Tuik’hb Romani.-* 


Sing Fluii. 
Nom. Rom Rom-a 

Acc Rom-es Rom-en 
Gen Rom-eskoro Rom-engoro 
Dal. 1. Rom-este Rom-ende 
Dat li. Rom-eske Rom-enghc 
In&lr. Kom-esa Ilom-endja 
Abl Rom-d&tar Eom-ondar 
Yoc Rom-a Rom-ale 


Sing. rum. 
Korn. Rakli Rakli-a 

Acc. llakli-a Rakli-en 

Gen Eakli-ukoro Rakli-cngoio 
Dat 1 I’akli-alo Ralcli-endo 

Dat ii Ralvli-ako Eakli-enghe 

1 11st r. Rakli-asa Rakh-end|a 

Abl Rakli-atav Rakli-cndai 

Yoc Raldi-u Rakl-iilo 


Here the so-called genitive is m lealily an adjecth 0 It ]u erodes 
and agrees m gender with its noun, eg, T. c dcriiscslen util), 
“the dervish’s daughtci W. sonekaicsko mochfo, “ a golden box,” 
and tlakey pen, “ mother’s sister ” Welsh Gipsies often use 1 tho 
dative whole we should look i‘01 tbo genitive as m To pager cl yeek <! 
hemnday ow votive stay, “to bnvk oue ol ilie hgs ol the bed 
Datives and. mstimnentals are iorined by sullixing to aeeusatives 
the sepaxable post-positions toovko, “to,” and sur, “with," and 
the -tar of the ablative (also occurring in la -tar, “ whence, ” lit. 
“ where fiom ”) Pott (1. 188) compares with the Pali adverbial 
ending -4o=Sansk. tas Lai -tus in uvlilus In most European 
Romani dialects considerable confusion has arisen in the use of 
the oblique, cases, but Welsh Gipsies employ the following rightly 
enough 1 Sing. acc. to diekcl ow l, rail ises, “io see the king, 
dat. masc. to dickcl jirsko jnamcisktty, “to look for Ins living;’ 5 
dat. fern, pendtts c yougctickcy, “she said to the woman;” iusi. 
rokkortlas ow kratlisesa, “lie spoke with the king;” voe Hut , 
“Sir!’ 5 — Pluv. acc. to patsdl a callen, “to believe tho Gipsies;” 
dat. to kerrttv les umlra cluchaw yrniycy, “ to make it into shoes for 
horses,” voe Choiollcn/, “mates! 55 Nouns ending m -u form their 
plural in "Welsh, as in Tmkish Ilomani, r> accented -{•, 0 g , eharai/, 
“children 55 (smg eJttiio), and elm ik"nt, “iuuls” (sing ehlnUo), 
other nouns iorni it in -a or -at, us chant, “gills ” (sing, e/uu), 
tenia, lands ” (sing tern), Jieniftt, “sisters” (sing, pen), ke Of 
adjectives it need only be remarked that, with rare except 1011s, tiny 
en’d 111 *0 (masc ) aud -i (fern ), and form the phunl m e.i/,, W 
Java te, kri 1 a rm fe.ngeren lumen totay, “ 1 go lo make clot lies b> 
keep you (plur ) warm ” Tho terminalion of 1 ho com) mi alive is 
-der, c.tj , W jjorro, “old,” pa rad are, “older;” and the initil ol’ 
a (me superlative is frequently supplied, as in Kreueli, by ]ireli\uig 
Ibe definite arl’Vle io the comparative, e.y , W. ton me mr pnrttda/e, 
“who is tin* chhM ” li’iimam pronouns pieseut im interesting 
studv, since evuyivlicic iliev li.no been better preserved than any 
Ollier parts ol speet h. Tmkish lUmiunl gives me, “I,” man, 
“me,” tini-ii, “IM',’’ ite , and tu, “tlmu," tat, “thee,” tinani, 
“ye” (lit. tliou-we), &e., all of which fouus «re employed by 
English and Welsh Gipsies. How strikingly indeed ilm Turkish 
and Welsh dialects agree may be seen from the instances following 
these paradigms, taken from Paspnli, of or, “ lie,” tU\ “ she," mid ol 
(llohomiftu Romani, jon) “ they”:— 


Nom, 

ov 01 

ol 

Dal. ii. 

leske 

hike 

h’llghe 

Act*. 

les la 

len 

Instr, 

Icmi 

Jiisn 

lemlja 

Gen. 
Dat. i. 

leukoro hikmo 
lehto Idle 

lengoro 

leiwiu 

Abl. 

lest ill 1 

l.Uur 

lend.ir 


Now in Welsh Romani we find: 81 no. Maw*, mini. P< ndas //or, 
“said lie;" gen. leska piekini, “his shoulder;” uee. ctmhvi Its 
fHiley , “he rail led him Imek;” dat. 1. degas lento y, “lie gave him;” 
dat. ii. ehotchy tut) Rye leskity, “quoth the gentleman lo him;” 
inst, hilehertlns rarer i/rck lesxa, “he sent annlhei* ono with him:’ 5 
8iN(i. Emm. nmn. yei etnndas lev, “she loved lnm;” gen. antra 
Janko hoijo dram, “in her own way;" fi.ee. yav cumins la, “lie 
loved her;” dat. i ancy jmirh s itov ehnmitneg trostcl tatan, “whoilicr 
ho knew something idiout Iter;” dat. ii .jnlht U thrhl I airy, “ lie 
goes (0 look for her;” inst. rammmt tolejn\ lay', “will, Hum go 
with her s’* Rum. mint, yoitjimies, “tlirv were living;” gen. \aa e 
chaeii hitehertwa tango rami/lm, “ all the children send their love 
aeo. commas loknj te bieharrs len, “ I should like you to send them 
dal. i. trosel hndtty, “ ulmuL tliem dut ii. potehdus tnu/ev, “lie 
asked them instr. palehdug U\h'H so iruntims h nn«, “ I lu j asked 
him what lift wanted with i hem eld Itlnrdil lnm fnm kudu, “lo 
extract money Irani them,” where llie English "fiom" is redundant. 
That ninetoen out of the iwoniv-one forum of Gu* Tmkish dmleel 
should lie jireservcsl in the Welsh alter asepauilion *«f four centuries, 
Romani, moreover, bomgun unwriLten laugusge, is singular, handy 
less striking is tho similarity in tho use of the rcliexive pronoun 
pcs, “ limmelf ’’ or “herself,” e q , W dv kt l jssko drain gin 11, 
pcsltcif, “ he sees lus way before him ou? Jack r mitts pcs, “ Jack 
dressed himself,” te dm penuo luva, “ lo give tluur money t trio, 
viorsh gillay ptnqay, “ fclio throe men went away ” (lit, “ went to 
thomselves,” a curious use). The third pronoun, lo, “lie," U. 
“she," and If, “ they, 5 ’ commonly only usod nf ter tbo auxiliary 
verb “to be,” is also noteworthy, as playing nn important part m 
the fonuation of the verb Instances of its use are — W. postcy mlo 
kwaw, “ HU he was tired;” vmmmdidicdmgmry m h, “she was 
a foul-toiigued woman tmshadety setting, “ they vvere frightened.” 
The auxilary verb rims in Turkish Romani ; Pitw. »img. 
isttoi, ist (asii in Asiatio R.): plur. Mm, Mn, ists Imurkit. 
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smg. isimas, isdnns, isds, plur. tsdmas, isdnas, isds. And m 
W elsh Romani occur tile forms, shorn, “I am.;” shan, “thou 
art,” so, “lio is" or “they arc;” sham, “we are” {e y , sham 
bntchmla to las a lull filasMn, “wo are sent to got tins man- 
sion”), shot, “ye are,” shoviaS, 1 ‘ I was , 1 shames, “tliouweit” 
or “ye were;” son, “ lie was” or “they were ” Tho terminations 
of tho present indicative in Turkish Romani ate . Sing -va, ~sa, 
-la; Rum. -w, -na, -va, which aio joined immediately to the 
verbal stem (identical with the imperative) if it is monosyllabic 
and ends m a vowel, hut otherwise are connected with it by a 
vowel Ror example, Id-va, “I take;” Id-sa {lisa), Id-la [Ul a), 
Id-sit, U-mt, li-na , and hei-d-va, “ I make;” Icev-i-sa, &c. Welsh 
Romani retains all these forms, c.g , hitehemva, “ I send,” shonrsa, 
“thou he.ircst , ” pcnrJa, “ho says,” bitchcrasa, “ wo send,” vena, 
“ye come,” bitehcrcna, “ they send.” In -va {-mi in Asiatic R ), 
-s ui, and -la {of lo above) may be recognised tho llvst, second, and. 
thud jiersonal pronouns; tho n of the second and third persons 
plural may bo compared with tho n m roniin, “husbands.” Tho 
imporfiujt is formed from tho present by the suffix of -s, or, in tho 
Hungarian dialect, -hi, c.g., T. Irrdra-s, “ I was making;” Hung, 
btmesa-hi, “ thou wast loving;” W. sallcs, “ lie was laughing," 
j Irenes, “ they were living ” This -s or -hi is tho third person 
singular of tho auxiliary verb, isi, “ it is,” so that litomlly lea liras 
means “1 make + it is" ( ? some timo ago). Perfects are eom- 
poumled of parLieiples— ending m -do (rarelv -to), -lo, and -no— 
and the auxiliary verb Thus fiom T piuica, “I walk,” part. 

• pirdii, comes pird-im, “I walked," pud-mi, “thou walkedst,” 
pil'd -as, “ lie walked,” &e. ; :md limn daur, “1 give," purl, (hno, 
li n<i in, “ l gave.” Hero too the Welsh .igiees generally with tho 
Turkish dkilee 1 , e a , kerfom, “I made," keddern, “thou mildest," 
urn-., ‘im mane,” nut Irfan, “no miulo,” .should jnopeilv K* 
luidam , .Mill foi tie* third person pluial Welsh R., like the tJemmn 
end ni her dulcet',, '-imply ("iiidovs the pluial pameiple, ix-, iinl/fa, 
“ they n'W,” In ('ontuieiual ilulvts a ])lupeifueL is foimed from 
the p >i leci. by adding to ic -as or -n-h, just as tho impeilect from 
the jiii-,eut, and for a future hama- { kamiut , “ I low, uun, m 
will”) is proihed to llte present, c <■/,, kttuia-kird ra, “ l will do,” 
kaim-knma, “thou wilt do,” &«. ^ Tho sign of tho subjunctive, 
wlihh suppl'"-, lIih plum of an infinitive, is tho eoujunelion to, 
“ thal,” pivlixcd lo the indicative, which usually drops its vow ol- 
eudmg, r ,>( , T. ten' hi din hti ie pinH tide, “ho lias two words 
to tell (hi. I, lull ho ted-) yon,” W iiashtvhni mli/y to dicken 
man, “they were frightened to see {hi that they seo) me.” 
Enough lias boon said to show that Romani is nut so utterly 
“ d'wruded in ils grammar 11 as Mux Muller lias declared, it to be; 
ami the billowing shm i Wei -,U (hpsy slory (pv.nted literatim from 
Robei 1 .j will d!u .mile Mime of tho loiegoing leimirks . — 

Yekor a dot sen beurougaro ta vuvci storo movsb; yek ses 

Once i Itoro were (it) Heller uiid other four men, ono wus 

jioltannngero, til ow vaver hi>s koriunangnro, ta sivanmngaro, 

(it) tilnekHmlth, mid the olhttr was (it) soldier, mul (a) tailor, 

to pallium sea kiroltiiuftckaro. Ow beare.tigttro poteliodafl n 
mut fha last, was (an) iiuiIiGopor. The aultur asked (ho 

ptsHnninigaro to vel apra ow doreav. Ow poltanengaro pendiis, 
Tjluekamlcli to coma ou tho sen. Tho blacksmith sntit, 

“ Nivu, shorn te ja to korra, boottee.” “ Ho se torn bootee?” “ To 
“No, (I) mil lo goto do work." “ What 1 h thy work?" "To 
lasarra sastarn,” chotchy ow pel tlonangaro, “ ta te kcrravles undrn 
heal' Iron,” quoth tho blacksmith, 11 and to mnlco it into 
cluelmw gre.ngny.” Potebdas ow boarongnro o vaver trinangey to 
ahoes for homes," Asked thd sailor tho ofelicr Uireo to 

yen mtra ow lien.ro, Ow koramomgaro peudaa ta jallu ta kol 

come in tho ship. Tho soldlar said that ho goos to mako 

moyaben ta javnbon; to sivamaugaro pendas, “Sliour to ja to 
facings luid marching; and tho toller said, “ (l)am to go to 
totrm esa to rigor on tomon to toy. ” A ow kirahimacknro pendas, 

mult® clothes to heap you warm." And tho innkeeper said, 

“.Tavn nut to korm lovhm to kol tomon malay, to jivti saw 

“ Oo I to mako beer to make you drunk, that may go all 

to men day kai ow Bong.” Oltko saw dolcstoy. 
you to tlia UovJU’^ IIoro(Is)aU to that (t*, of that), 

Tiio Romani vocabulary reveals positively and negatively 
tho routo by which tho Gipsies must have entered Europe, 
and tho various ways by which they have since dispersed to 
their present quarters. The absence, for instance, of Arabic 
elements from every European, dialect disproves a common 
belief that tho oarliest immigrants may have lauded in tho 
Balkan peninsula from Egypt, On the other hand, tho 
presence of Persian and Armenian words shows that they 
mwt have traversed and halted in the lands where those 
languages are spoken. Among tho Persian are devrudl, 
“ sea,” poshLm, “ wool,” vesh, “ forest,” ambrU, “ pear,” 
and amgm, “ honey j” whilst the Armenian words number 
twenty-six, according to Miklosieh — grast, M horse,” ehor, 
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“deep,” kotOr, “ a piece,” morti, “skin,” &c. Again, every 
dialect presents a large number of Greek words, testify- 
ing to tho long residence of the Gipsies in a Greek- 
speaking land. In the German Eomani dialect Miklosicli 
reckons forty-two, besides the article, ill the English 
thirty, which latter number might be certainly aug- 
mented. Alike in Russia and Spain, England and 
Hungary, Gipsies call a road dmn {8p6po s), time chairos 
(jcaipos), a horseshoe petul (vr-era/W), a hat stadi (cr/auSt), 
&c. ; m every land of Europe i<f>rd, “ seven,” o^rw, “ eight,” 
and iwia, “nine,” have superseded the haut , ascii, and 
nau of Asiatic Gipsies. Tins identity of their borrowed 
words disproves tho view that tho Gipsies of different 
European countries are the result of successive immigra- 
tions. Next to the Greek, and almost more numerous 
than they, come tho Slavonic elements. Miklosieh cites 
70 from tho German dialect, 30 from tho English, atld 
from tlio Spanish 46, among them being limits, “king,” 
1'itrhima, “inti,” mdtchka, “cat,” lovina , “ale,” and plmhlti, 
“ cloak.” Similarly English Romani contains YTallacliian, 
Magyar, Gorman, and French words, showing that the 
G ipsies reached Eugland after wandering among Greeks, 
Slavs, Magyars, Gcrmaus, and French. It must not, how- 
ever, bo inferred from tho foregoing that Romani is 
essentially other than an .Indian speech. The Gipsies’ 
linguistic pilforings form but a small percentage in tho 
2332 articles gathered together by Pott. And though some 
of thoso articlos, founded on error, must be struck out, 
their plaeo might bo more than filled up by omissions; 
and tho sum total is largely multiplied when ono considers 
how many derivatives are grouped under a single head. 
Altogether, the entire stock of Romani Words probably 
exceeds 5000, though the number known to any individual 
Gipsy is often small. 

Elements of Literature . — The Gipsies have no Iiterabn.ro 
worthy of the namo — nothing but some rude ballads, 
some love and dance songs, and a considerable mass of 
folk-tales. Valuable from a linguistic point of view, tho 
snugs have little merit of their own, and seem to be mainly 
echoes of Gentilo strains. Tho folk-talas, however, would 
possibly repay a keener investigation than they have yet 
received. Alike in Wales and Turkey they maybe identi- 
fied with those of other Aryan races; scarce ono has yet 
been published but its counterpart maybe found in G'rininrV, 
Ralston’s, or other collections of European folk-lore. For 
inatanco Paapati’a third story, taken down at Constanti- 
no pie from a Gipsy professional raconteur, it unquestion- 
ably the same as Grimm’s Treuer Johannes, Similarly 
in the Bukowina wo meet with Romani versions of 
Das tapfere Schneiderldn, Me mei Jlnider, &c., whilst 
Nazdrivdnu may be matched from Ralston’s Mussian Folk- 
tales, pi. 73, and frequent mention is made of the Waters 
of life and death, of hills that butt together like rams 
{cf. Ralston, p. 236), and of other features common in 
Slavonic folk-lore. This resemblance of Romani t® Gen- 
tile stories may bo explained (1) by the common origin 
of the Aryan races, (2) by the Gipsies having borrowed from 
the nations among whom they wander, or (3) by these 
nations having received their stories from the Gipsies. 
Probably all three explanations are true by turns, but tlo 
first ia sometimes excludod by an identity of details boo 
clone to havo been preserved through untold ages, and a# to 
tlio second it is hard to see how a story current ftt PMfefr 
born should liava travelled eastward to Constantinople, 
especially as Paspati’s tales, enshrining wordt and phrates 
otherwise obsolete, are plainly of some antiquity. Accord- 
ingly the third explanation, that the Gipsies may havo 
carried Treuer Johannes and ether stories westward, with 
them, deserves consideration. Some of the Gaelic stories 
collected by Campbell were, it should be remarked, taken 
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down fromTinklers ; and from a London Gipsy be obtained 
a version of The Master Thief \ which is current also among 
Roumanian Gipsies, At present our information is far 
too scanty to warrant a definite conclusion; but could 
it once be shown that the Asiatic possess the same stories 
as the European Gipsies, it might be necessary to admit 
that Europe owes a portion of its folk-lore to the Gipsies. 1 

Religious Beliefs and Observances.— “ The Gipsies,” says 
Grellmann, “ brought no particular religion with them, but 
regulate themselves in religious matters according to the 
country where they live, . . wherefoie most writers place 

them below the heathens.” This author notwithstanding, 
the Gipsies mix with their beginnings of Christianity or 
Mahometanism the relics of an older faith. Devel, their 
name for God or sky, is akin to the Sanskrit “God” (cf. 
dyaus , “ sky ”), and the German Romani Miro ba.ro devel 
dela bersehindo , “my great God gives rain,” i.e., “it rains,” 
preserves the original signification. Guriben, “thunder” 
(lit. “bellowing of cattle”), ia another reminiscence of 
nature worship ; and tntshcl, “ cross ” (Sanskrit trimlu , 
“ the trideut of Siva ”), presents a curious instance of the 
transference of religious ideas. Beng, “devil,” compared 
by Miklosich with the Sanskrit bheha, “ frog,” is possibly 
a survival of serpent-worship, traces of winch may be also 
found in various phrases, stories, emblems, and customs 
Survivals also of phallic worship may probably be seen 111 
the honour paid by the throe groat German Gipsy clans to 
the fir-tree, the birch, and the hawthorn (Liobich, p. 38) ; 
and in the veneration in which Welsh Gipsies hold tlio 
fasciated vegetable growth known as the broado kero. 
There are besides a number of other Gipsy superstitions 
interesting enough in themselves, hut which lose their full 
significance by being at present isolaLod or insufficiently 
authenticated, such as, for insfcanco, tho allogod devotion 
of Norwegian Gipsies to a moon-god, Alalto (Sundt, 
105-10). In tho People of Turkey (1878) tho Teliingliiauiis 
are said to keep a fire continually burning in thoir camp ; 
on the first of May to go all in a body to the sea-coast or 
banks of a rivor, whore they thrice throw water on thoir 
temples, invoking tho invisible genii loci to grant their 
special wishes ; and annually to drink some potion, prepared 
in a way known only to the oldest and wisest of the tribe. 

Modes of Life. . — In Turkey, according to Paspaii, tho 
nomad Tchingh lands far outnumber tho sodontary; but 
how far the same statement is true of Gipsies of other lands 
is hard to dotormino. Certain at least it is that in England 
few house-dwelling Gipsies aro to be mot with who do not 
remember that thoir forefathers followed a wandering life, or 
who do not themselves go temporarily under canvas as hop- 
picking or tho groat race-meetings come round. Blit though 
for centuries the tout has boon tho Gipsy’s normal habitation, 
it would not seem to have boon so always, if wo look to tho 
evidence of the G ipsy tonguo, For had it boon, assuredly 
the Itomani name for “tout” would bo everywhere tho 
same, whereas the Persian Gipsy calls it guri, tho nomad 
Tchinghiani Jcatdnc s (modern Greek wtqvvq.), tho sedentary 
tcherga (Turkish cherkeh), the Polish Gipsy czaicr, tho Gor- 
man tattin (from tatto, “hot”), tho English tan, &c. On 
the other hand, Jeer, “a house,” occurs in every dialect. 
From the time, however, of Fitz-Simoon onwards Gipsies 
have everywhere boen found dwelling in tents, and his 
description of these tents as “ like those of the Arabs, low, 
black, and oblong,” tallies with Mr Boswell’s •— 

“Tho touts arc made of rough blankets. They are nearly always 
brown ones, because tho white blankets are not so good for the rain. 
First of all thoy measure the ground with a ridge-pole, then they 


*Soe PftBpati (pp. 594-629), Miklosich (part iv,), Professor 
Friedrich Muller's Jkiir&ge mr Kenntniss der Jtom-Sprache (2 parts, 
Vienna, 1869-72), and Dr Barbu Constnntiueseu’s Probe de ZAmJba si 
Ziteratura Tiganilor din Romania (Bucharest, 1878). 


take the lcettle-prop and make the holes exactly opposite each other 
Then they take up the ridge-pole and stick all the lods into it 
Then there is a blanket that goes behind, and is pinned on with 
pm-thorns ; next to that come the large ones ovei tho top of all, 
also pinned with the same pans.” 

In the matter of dress, Mr Crofton, in. Papers of the 
Manchester Literary Chib (1876), infers that “Gipsies 
formerly had a distinctive costume, consisting of a turban- 
lilte headdress of many colours, together with a large 
cloak, worn after the fashion of a toga, over a long loose 
under-skirt.” Tho Gipsies, however, of to-day can hardly 
be said to have a distmetive garb, though certain minutiae 
of dress still render them easily recognizable In Tran- 
sylvania, for instance, tlieii women’s oar-rings differ m 
pattern from those of the natives, tho Hungarian Gipsy 
chief wears silver buttons, bearing a seipent crest , and his 
old-fasliioned English brother decks liis Newmaiket coat 
with spade-gumeas or crown-pieces. Tho English Gipsy- 
woman may ho known by her bright silk handle or chief,' 
her curiously-plaited hair, her massy rings, her coral or 
bead necklace, aud by the monging-guno, a tablecloth 
arranged bagwiso over lior back. In August 1S78 Queen 
Victoria was welcomed to Dunbar by a Gipsy “ queen,” 
one of tlie Reynolds family, who was “ dressed in a black 
robo with white silk trimmings, and over lior shoulders 
wore a yollow handkerchief. Behind her stood two other 
women, one of them notieoablo from lior rich gown of purple 
velvet, and two stalwart men, conspicuous by thoir scarlet 
coals.” On the other hand, tho dress of tho children 
upon tho Continent is simple, not to say scanty, 

Everywhere Gipsies ply an endless variety of tnidos. In 
Egypt they monopolize the art of serpent-charming • in 
France and Spain they sit as professional models, in 
England wo meet Gipsy Methodist preachers, actors, quack 
doctors, chimney-sweeps, carpenters, factory hands, &<\ 
Bub everywhere tho men have three principal callings— 
workers in metals, musicians, and horse-dealers ; overy whore 
tho women aro “pleasiumb dan neons” as in tho (lays of 
Andrew Boordo, and by peddling and fortune-tolling con- 
tribute thoir sharo — often more than their share— to the 
family purse. Gipsies have long boon famous os copper 
and iron smiths in south-eastern Europe, where their 
horseshoes are reckoned uuvivallod. The ca/dt rari (copper- 
smiths) of Hungary and Transylvania, at certain intervals 
make trading tours to Germany, Franco, England, Norway, 
and even Spain aud Algeria. Tho workers in iron, on 
tho other hand, seldom or never quit the land of their 
adoption, as neither naturally do tho few remaining aimin', 
or Gipsy gold-washers of Transylvania, ftimson describes 
a primitive Tinkler method of smelting iron, and tho caves 
of Granada still echo to tlio clinic of ( tipsy unvils; but 
in England tho surname Peiutcngro, “ smith ” (from petal, 
“horseshoe”), alone recalls the days when Gipsies sur- 
passed tho Gentile in tho farrier’s craft. Liszt, in his 
work Res Bahcmiens d de leur Musii/ue m Ihmgrie (Paris, 
1859), ascribes to tho Gipsies tho creation of' Hungary’s 
natioual music. Bartalua (1868) contests tho theory, but 
fow would hesitate to admit its plausibility who at the 
Paris Exhibition (1878) or elsewhere have listened to the 
Gipsies’ thrilling performance of a czardas, or are familiar 
with tho undoubted compositions of Biliary, Csonnak, and 
other Gipsy maestri. The Gipsy’s favourite instrument is 
tho violin, but fow are tho instruments he has not success- 
fully essayed. The Eisteddfods of Wales have witnessed 
tho triumphs of Gipsy harpists; and hundreds have been 
charmed by the concerts of the Roberts family, not know- 
ing they were hearing a Gipsy band. “The Egyptians,” 
as Krantzius drily remarked ia 1520, “ frequently change 
their horses;” horso-dealiug and horse-stealing aro too 
often synonymous terms with them. Fortune-tolling is on 
tho wane with Gentiles’ waning belief in the fortuner 
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teller’s powers. The Gipsy crone can no longer persuade 
the yeoman’s wife to bury her treasuie in the earth, and 
return in a fortnight’s time to find it — gone. Those halcyon 
days of mctdnzin are passed by ; the servants’ hall is now 
the only El Dorado left. Enclosure Acts have struck a 
deadly blow at English Gipsydom, driving the wanderers 
from breezy common and turf-edged lano to the smoky 
suburbs of great towns, or at best the outskirts of some 
watoiing place. Here, surrounded by Gentiles, the 
younger generation forgot the wisdom of the Egyptians, 
relinquish time-honoured customs, and, wedding with the 
sons and daughters of tho land, widen the stream of 
Romani blood, and so diminish its “depth.” Several 
accounts have been furnished of Romani marriages, but 
they rarely tally, and some (Bright’s, Borrow’#, and 
Sims on’s) do not bear quotation. On the Continent one 
common feature is tho breaking by tho chief of a flower- 
crowned pitcher, from whoso fragments, as they are many or 
few, he argues tho fortunes of the biidal pair. There are 
many curious Gipsy practices relating to death and Ivuiial, 
such as waking tho corpse, burning tho decoasod’s effects, tlic ; 
fasting of his kinsfolk, and a specios of tab it. Tho oarliost 
record of Gipsies burning the property of their dead occurs 
in tho Animal flptj inter for 177.% p. 142 • “Tho clothes of 
the late Diana Boswell, quoon of tho Gipsies, value .£50, 
wore burnt m tho Mint, Southwark, by her principal 
courtiers, according to ancient custom” (cj. Liobicli, p. 55). 
Abstention from flesh or somo other delicacy is not 
always a sign of mourning for tho dead (cf, Crofton in 
Papers of the Man. Lit. Club, 1877) ; but its most interest- 
ing form U whore a Gipsy wife or child for over renounces 
tho favourite delicacy of tho doad husband or parent. Like 
motives prompt tho dropping of tho dead Gipsy’s namo 
entirely out of tiso, any survivors who happen to bear the 
same changing it to another. Much might bo written of 
a kind of ceremonial purity proscribed by Gipsy law, ami 
indicated in tho language by tho distinction between chiMo, 

“ dirty,” and mokuito, “ unclean,” To wash a tablecloth 
with clothes is viokiuh, sinoo it is connected with food; 
and a Gorman Gipsy woman may not cook for four months 
aftor childbirth, while a vessel touohod by the skirt of a 
woman’s dross is held to bo defilod. But with one oilier 
widespread practice wo must take our leave of Gipsy cus- 
toms, that, namoly, of leaving at a cross-road a handful of 
grass or leavos, a heap of stones, a stick or some such mark 
(patrin, “ leaf ”) to guido the stragglers of tho baud. Rco 
Liddell, p. 90, and Smart and Crofton, p. 199 ; and. com- 
pare “ Pola,” in Slooman’s Jlamaseeana , or a Vocabulary 
of the Thnys (Calcutta, 1836). 

Character. — Tho Gipsy character, strange medley of 
evil and of good, presents itself as black and hateful to 
the outside world, whilst to tho Romani raco it is all that 
is fair and lovable, “ Thore ’s nothing worse than mumply 
Gentiles” is a saying often in Gipsy mouths, which affords 
a clue to much that is puzzling in the Gipsy’s naturo. Ho 
is at war with mankind, for centuries his oppressors, aud, 
all being fair in war, may plunder and beguile at will, so 
that ho bo not caught. Gipsies’ light-liearteclness and 
courtesy aro patent to all mon ; but only to true or adopted 
members of tho tribe aro their inmost hearts revealed. 
Their principal faults are childish vanity, professional cun- 
ning, indolonco (causod by the absence of ambition), and 
a hot passionato temper. But they are a3 ready to forgive 
as they aro quick to resent a wrong ; and before implicit 
confidence their cunning gives place to inviolate honour, 
a fact borne strongly out by an incident in tho Life of tho 
actor Charles Mayno Young (p. 186, ed. 1871). Their family 
affection is intensely strong, prompting a parent never to 
chastise a younger child, a grown-up son meekly to take a 
thrashing troin his father ; and they are lavishly generous 
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to such as are poorer than themselves, even though Gentdes. 
Their love of nature reveals itself m a hundred quaint, poetic 
phrases, m a familiarity with beasts and herbs ; their love 
of dumb creatures in the number of their pets. Quick and. 
versatile, all Gipsies readily adapt themselves to any state 
of life ; they have so wonderful a gift of tongues that 
formerly it was reckoned against them for a proof of 
sorcery That hithcito the race has produced, outside the 
realm of music, none but mute geniuses, is rather due to 
lack of education than of ability ; but “ Zingaro ” seems to 
have only been a nickname of the Quentin Matsys of tho 
South, Antonio Solario(1382-1455),and John Bunyan from 
parish registers does not appear to have had one drop of 
Gipsy blood (cf. Notes and Queries , 5th ser. vol. ii.). 

Physique — Outwardly as within Gipsies piesenb strong 
contrasts, some being strangely hideous, others very beau- 
tiful, though not with a tegular, conventional beauty. 
Fiuoly proportioned, they aie as a raco of middle stature, 
but lithe and sinewy, insensible to cold or wet, capablo of 
supporting great fatiguo. They pride themselves on thou* 
small hands and feet ; corpulence rarely occurs, and only 
with tho older women. The hair, black or dark blown, 
inclines to coarseness, is often frizzled, and docs not soon 
turn grey ; tho complexion, a tawny olive, was compared 
by tlio Plymouth Pilgrims (1022) to that of tho Indians of 
North America. Tho teeth aro of dazzling whiteness and 
perfect regularity, tho cheekbones high ; and the aquiline 
nose is overhung by a strongly-marked blow, knit often in 
deep liucs of thought But the most striking feature is the 
full, dark eyo, now lustreless, then changing to an expres- 
sion of mysterious, childliko sorrow, presently blazing forth 
with sudden passion. As is the case in other Oriental 
races, the Gipsies early develop and early fade, fclee, in 
tho Archivfiir Anthropologic (1872), M, Isidor Kopcrnicki’s 
loarncd and exhaustive treatise on Gipsy craniology. 

Theories us to Origin. — Kcvoral atloinpls lum* born made to 
identify Gipsies with nominl Indian tribes, Grollinuun, for example, 
disi'ovci h thorn in tlio Bikinis, lUidnmlson. in tho Kills (Amalie 
Researches, vol. vii. 17H-1), Poland in tlu* Demis, and B. U. Mitva 
in tlio. Bediyas (Memoirs of London Autkrop, Noe,, vol iii. , 1870 ). 
Thesn theories, however, nood not detain us long, they rest nieioly 
on analogies, real or imagined, between tho manners of Gipsies mul 
Hindi Indian vagrants, aud not on the evidence of language. Nor, 
More it oven shown that any or all of those pariahs speak fiumani 
among themselves, would such a discovery throw of necessity much 
I light on tho origin of om* European Gipsies; it might simply prove 
that India has its Gipsy tribes. It is otherwise with the identifica- 
tion of Gipsies with tho data, who in tho Punjab alono numbered 
(1871) 1,309,399,— a theory started bv Polt, elaborated by Balail- 
lard, and supported by Nmvbold, Sir II. llaivliiison (Proceedings of 
the Qeogr. Noe., vol, i., 1857), Professor do Goejo (Rtjdmgc. lot do 
Grachiedenvi der Elgeunm, Amah, 1875), Captain Burton (Academy, 
March 27, 1 875), and a writer in the Edinburgh Review (J uly 1 87«). 
About 420 says Firduusi (circa 1000), the Persian monarch 
Bahrain Gur imported 10,000 minstrels from India, assigning them 
lauds and eattlo. But they, wauling their Kiilmtnneo, angered tlu* 
Icing, who bndo thorn take Ihoir instruments, aud roaming through 
tho land procure by their songs a livelihood, “wherefore the. Ltiri 
now warulor about tlio world.” Hamza, the Arab historian of 
Ispahan (a. 940), had already told how Boltvam dispersed through 
tho cities of his realm 12,000 Indian musicians, “whose de- 
scendants aro known ns Zulh\" and of three writers who repeat 
tho talo Mirkliond (16tli century) etills the nrasieiuna JDjaU, 
Thus Zi&ri (mod. Vers. “ Gipsy”) appears to be synonymous with 
Bull i or Jut, tlui nanui on the one hand of Damascus Gipsies (?), 
on the other of an ngrieultural and cattle-breeding meo inhabiting 
tho valley of the Indus. Neither me leecmls larking of west- 
ward migrations of Jats from tho Indus, as in 714 to Mopsnostia 
and Antioch, while in 810 we hear of them in tho Tigris valley, 
in 834 in the mars lies of Khmistan, in 866 in tho territory of tho 
Byzantine empire (Goeje). Jnt theorists differ as to the date of tho 
great migration that gave Europe its Gipsies, the Edinburgh Review 
writer placing it at 1025, while Sir Henry Rawliuson regards our 
Gipsies ns lineal descendants of Kirdousi’s Lflri. These writers, how- 
ever, all agree m making the Gipsies Jats; hut none have essayed tho 
necessary comparison of Romani and Jdtaki (idle idiom of the 
living Indian Jats), though Captain Burton himself has published a 
grammar of the latter in the Journal of tho Embay Asiatic Noddy 
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(Bombay, 1849). We bare seen that tbe dialect of tbe Turkish 
Gipsies has iam.ai.ned unchanged, for near fire centuries, and the 
Jats are said to “ pi eserve their vernacular tongue w here vei they 
go ” Supposing Gipsies then to have broken off from the mam 
Jat stem so late as the eleventh, or even as eaily as the fifth cen- 
tury A D , we should look for a striking resemblance between Jataki 
and Romani Compare, hovvevei, with the foregoing paradigms 
the following from Burton’s grammar — Sing nom ghora, a 
horse,” gen ghoro-dd ; dat glune-nti.iv, acc ghora. , abl. ghoie-tc or 
-ton “from a horse/' Flu it nom ghora, gen ghondn or ghorcn- 
da, dat ghonan %ti,i, &c. The Jatalri third personal pionoun, 
a'ram, mns — S ing nom. uha, “he,” gen. made i, dat and arc. 
iisiitin, abl. uste, Pltib nom. uha, gen. uhinda, &c its verbal 
formation is almost equally unlike the Romani. In the face of the 
great unlikeness of Romani and Jataki one may well coneuT with 
Bataillaid in the rejection of this theory, and proceed to consider 
the later views of that writer as advaneed^m Las Ongiiws cles 
Tsujanis (Par , 1875), Las Tsigcones de l' Age du Bronze (Par , 
1876), and lilted de la question de Vancienndd des Tsiganes en 
Em ope (Par , 1877) He now believes the Gipsies to have existed 
in Europe from immemorial times, — a conclusion to which he is 
led by the absence of any record of their passage across the Bos- 
phorus, by their enslaved condition in Wallachia m the 14th 
century, by the casual notices cited above of their presence at a 
still earlier date, and hy their present monopoly of metalluigieal 
arts m South-Eastern Europe. These mainly negative proofs lose 
some of their force when we remark that neither is any lecord 
known to exist of the passage of Gipsies to England, Scotland, 
or America, and that at Corfu iu 1346 (t e., in histone times) we 
read of Gipsies being reduced to vassalage Assuredly it is a mighty 
leap from the Athmgam of the 9th eentuiy a n to the Sigynme of 
Herodotus (v. 9), whom Bataillard claims for the ancestors of the 
Gipsy race The strength, however, of the theoiy lies less m 
attempted identifications than m its explanation of the unsolved 
problem, What was the race that carried bionze to Northern and 
Western Europe * Referring for a general suivey of the question to 
the at tide Archeology, to E Chantre’s Age de Bronze (4 vols , 
Paris, 1877), and to Lubbock’s Fiehutorie Times (2d ed , London, 
1869), we extract from the last-named work the following pas- 
sages — “The absence of implements made either of copper or tin 
seems to indicate that the art of making bronze was introduced into 
Europe, [a view confirmed by the fact that] wherever we find 
the bronze swords or celts they aie the same, not similar in char- 
acter, hut identical . . . The discovery of moulds piovcs that the 
art of casting in bronze was known and practised m many countries 
Hence it appears most probable that the knowledge of metal is one 
of those great discoveries which Europe owes to the East . . . 
The implements of bronze appear to have belonged to a race with, 
smaller hands than those of the present European nation ... As 
regards the smallness of the hands, we must remember that Hindus 
share this peculiarity with Egyptians . The Phoenicians were 
well acquainted with the use of iron . We have still veiy 
much to learn in regard to the race by whom the knowledge of 
metal was introduced into our continent ” Each passage suggests 
or is explained hy the supposition that this was no other than the 
small-lianded and. eastern Gipsy race The Calderan work exclu- 
sively m copper, never m iion, no Gipsy bronze-smith would Lave 
spoilt his tiado by introducing iron Traces might perhaps yet 
be found m Nonvay of the workings of a band ot Calderan, who 
visited that country m 1874; and certainly the utensils they wtought 
in Ei ance were exactly similar to those that they wrought m Norway. 
Bataillaril’s theory is stiengtliened by the fact that so high an 
authority as M. de Mortillet— who is followed by Ohantre and Bur- 
nout — had been independently led to a like conclusion m 1874. Its 
strongest confirmation, however, is the important discovery of Dr 
Kopermcki that m Eastern Galicia theie survive to the present 
day certain Zlotars (Ruth. “ goldsmiths”), Gipsy workers in bronze, 
whose processes Bataillard minutely desenbes in Las Zlotars (Paris, 
1878). Difficulties there are in accepting the theoiy: — the unsettled 
question of the antiquity of the Romani tongue ; the yawning chasm 
of a thousand years, above all, the unnoticed fact that nearly all the 
metallurgical terms of Romani seem to he borrowed from Greek — 
kaldi, “tm” (k« Kalov), khdrkorm, “copper” focfA nuya), moliv, 
■“lead” {po\ipiov), Icahhmt, “kettle” (kclkuiUPti) , miunt, “anvil” 
(Afiiyi) , nn, “file” (fiu/l ) ; sivri, “hammer” (<r<f>vpl) ; ksildm, 
“pincers” (fvAc^iov) , Jcarfin, “nail” (leapcjil) ; Midi, “key” 
(icEuSi), gampdrn, “bell” (*«/« rt£m) ; and p&tcdo, “horseshoe” 
(ireraXoy). This looks like an insuperable objection, since certainly 
no Calderan of to-day would borrow from French or German the 
names for these the most familiar objects of his long-practised 
calling, and unless Bataillard be prepared to maintain that Greek 
took the terms from Romani, not vice versa, his theoiy falls. 

Bibliography . — The literature on the Gipsies is richer in appear- 
ance thaniu reality. Miklosich (i. 54-59) and Bataillard (Les derniors 
Trmaux relatifs mix BoMmiens, Paris, 1872) give the titles of 118 
works, a number which might be largely increased. But many of 
these “ woiks ” are articles hidden away in. periodicals, as “ The 
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TT.ncrbfib Gipsies,” by the Rev. S James, m The Church of Eng- 
land Magazine , 1875 , many are mere rechauffes of earlier publi- 
cations Impel feet though it be, Grellmann’s Histonscher Fcrsuch 
liber die Zigeuner (1783, 2d and enlaiged ed , Gott , 1787; Eng. 
translation by M. Raper, 1787) remains the only attempt at a full 
history of the Gipsy lace, its grave deficiencies are best supplied 
by Sprenglei ’s Dnscrtatio histonca-j uridica de Cingams sue Zigeums 
Leyden, 1839), by Hopf's Einwande? ung der Zigeuner mJfiuropa 
(Gotha, 1870), by the historical poitions of Miklomeh’s woik, and 
above all by Bataillard’s Be I'Appai Uion et de la Dispersion, des 
Bohemians en Europe (Pans, 1844 ), Nouielles Rccherches (Pans, 1849), 
and Etat de la Question, &c. (Pans, 1877). On the language viewed 
as a whole the chief authonties mo— Die Zigeuner in Europa unci 
Asicn (2 vols , Halle, 1844-45), by A E Pott , Zigcunensches (Halle, 
1865), by G. H Aseoli , and Uebcr die Mundaiten und die Wander- 
ungen der Zigeuner Europa’s (8 parts, Vienna, 1872-78), and 
Beitiage zur Kenntniss der Zigeuner mundarten (4 parts, Vienna, 
1874-78), by F. von Miklosich From works on the Gipsies of diffe- 
rent European lands the following may be given as a selection (the 
more important being marked with an asteusk) — for Turkey, 

* Etudes sui les Tchmgliianes (Constan , 1870), by A. G. Paspati, 
for Roumama, the unsatisfactory Granvniavre, Dialogues, et Vocabu - 
Zaire de la Langue des Cigaws (Pans, 1868), by J. A Vaillant, for 
Hungaiy, A’ czigdny nyelv etemei (Pesth, 1853), by J. Bomemisza; 
for Bohemia, *Bomdni Czib (Prague, 1821), by A J Puchmayei , 
for Germany, *Du Zigeuner m ihrem JFesen und ihr&r Sprachc 
(Leipsic, 1863), by R Liebich; for Poland, Bys historically ludit 
cygdnslicgo (Wilna, 1830), by T. Narbutt; for Russia, Vtber die 
Spiache der Zigeuner m Russland (St Pet 1853), by 0. Bolitlingk; 
for Norway, Beutmng am Fante- eller Lan&strygerfolket i Noi ge, 
(5 parts, Christian , 1850-65), by E. Sundt, for Denmark, T&tera 
og Natmandsfolk i Danmail (Oopenh , 1872), by F. Dyrlund, foi 
England, * The English Gipsies and then Language (London, 1873), 
by C. G Leland, Romano Lavo-Lil Word-book of the English 
Gipsy Language (1874), by G Borrow, and *Tha Dialect of the 
English Gipsies (1875), by B. Smart and H T. Crofton, for Scot- 
land, A History of the Gipsies (London, 1865), by W. Simson, for 
Italy, Zigcunensches (Halle, 1865), by Aseoli ; for the Basque 
Coimtiy, Vocccbulaivc de la Langue des Bolumiciis habitant les 
Fays Basques Futnrais (Bord 1862), foi Spam, The Zincali (2 
vols, Loud, 1841, new ed 18731, by Borrow From works on 
non-European Gipsies selection is unnecessary, since their sum total 
is as follows — “ Ueber die Spraclie dor Zigeuner iu Syrien,” by 
Pott, m Zcitsahnft fur die Wissenschaft dei Sprache (Berlin, 
1846), Beiscn durch Syrien, Palushna , &c. (Berlin, 1854), by U 
J Seetzen, containing a Syro-Romani vocabulary , * 1 f The Gipsies 
of Egypt,” m the Jo urn of the Boy Asiatic Soc (Loud., 1866), 
by Captain Neivbold, comprehending vocabularies from Egypt, 
Syria, and Persia; “Die Zigeuner in JEgypten,” m Fetermamis 
Mitthcilungen (Gotha, 1862), by A von Kremer, Notes et Questions 
sur les BoMmiens en Algeria { Pam, 1874), by P. Bataillard; and 
Travels vn the East (Lond , 1823), by Sir W. Ouseley, vol ui of 
which gives a Karachi vocabulary To these maybe added the 
specimens of the Gipsy dialects of Asia Mmoi, furnished by Paspati, 
and vocabularies from Armenia and Siberia in Miklosich ’s Beitrage 
(iv pp 38-41) (F H G ) 

GIRAFFE (Camelopardalis giraff a), a mammal belonging 
to the ruminant group of tbe Artiodactyle Ungulates, and 
the single living representative of the family Cameloparda- 
lidce. Intermediate between, the members of the doer and 
ox families, the giraffe differs from both in having neither 
true horns nor antlers. It possesses however two solid, 
bony, and persistent appendages, attached partly to the 
frontal and partly to the parietal bones ; and not to the 
former only as in the true horned ruminants, and these, un- 
like the processes of the latter, are distinct bones, separable, 
at least in the young animal, from those of the forehead. 
These horn-like peduncles are completely covered over by 
the skin of the forehead, and are terminated by a tuft of 
bristles, while in front of them there is a protuberance 
caused by a thickening of the bone, sufficiently prominent 
in the male to have been frequently described as a third 
horn. The giraffe is the tallest of existing animals, mea- 
suring usually from 15 to 16 feet high — the females being 
somewhat less — but attaining in the largest examples a 
height of 18 feet. This exceptional elevation is chiefly due 
to its great length of neck and limb, the cervical vertebrae, 
although only seven in number as in other mammals, being 
in this case exceedingly long. Its body is proportionately 
short, measuring only 7 feet between the breast and rump, 
and slants rapidly towards the tail — a peculiarity which has 
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given rise to the erroneous impression that the fore legs of 
the giraffe are longer than the pair behind. Its feet ter- 
minate in a divided hoof, which, says Sir Samuel Butler, 
“is as beautifully proportioned as that of the smallest 
gazelle ”; and the accessory hoofs found in most ruminants 
are entirely awanting. Its head is small, its eyes large and 
lustrous; and these, which give to the giraffe its peculiarly 
gentle appearance, are capable of a certain degree of lateral 
projection, which enable the creature without turning its 
head to see around and to a certain extent behind it. The 
elevated eyes of the giraffe thus enjoy a wider range of 
vision than those of any other quadruped. Its nostrils are 
provided with a peculiar mechanism of sphincter muscles, 
by which they can be opened or closed at will, and the 
animal is thus enabled to avoid the injurious effects of the 
sand storms which occasionally pass over its native haunts. 



Giraffe. 


Its tongue is remarkable for its great length, measuring 
about 1 7 inches in the dead animal, and for its great elas- 
ticity and power of muscular contraction while living. It 
is covered with numerous large papilla;, and forms, like the 
trunk of the elephant, an admirable organ for the examina- 
tion and prehension of its food. The. graceful appearance 
presented by the giraffe, to which it owes its name through 
the Arabian Xirapha, is greatly heightened by the orange- 
red colour of its hide,, mottled as it is all over with darker 
spots; while in its long tail, ending in a luxurious tuft of 
dark-coloured hair, it possesses an admirable fly-whipper, 
without wliich it would probably be impossible for the 
giraffe to maintain its ground against the seroot fly and 
other stinging insects of central Africa. It lives on open 
plains in the neighbourhood of low woods, high forest 
being scrupulously avoided, as depriving it of the exten- 


sive prospect which forms its chief defence against the 
attache of its two great enemies — the lion and man. It 
feeds almost exclusively on the foliage of trees, showing a 
preference for certain varieties of mimosa, and for the young 
shoots of the prickly acacia, for browsing on which the pre- 
hensile tongue and large free lips of the giraffe are specially 
adapted. It is gregarious in its habits, living in small herds 
rarely of more than twenty individuals, although Sir S. 
Baker, who hunted it in Abyssinia, states that he lias seen 
as many as a hundred thus herding together. 

There is probably no animal more difficult of approach 
than the giraffe, owing to that exceeding wariness which 
prompts it to place sentinels to give the herd timely warning 
of approaching danger, as well as to its ability, from the 
elevated position of its eyes, and the openness of the ground 
it frequents, to see danger, and from its keenness of scent 
to smell it from afar. It is a fleet though by no means 
graceful runner, its awkward, shambling gait being due to 
its moving the fore and hind legs of the same side simultane- 
ously. In hunting it on horseback the rule to be observed, 
according to the traveller already mentioned, is to press the 
giraffe the instant he starts; “it is the speed that tells upon 
him, and tire spurs must be at work at the very commence- 
ment of the hunt, and the horse pressed along at his best 
pace ; it must be a race at top speed from the very start, 
but should the giraffe be allowed the slightest advantage for 
the first five minutes the race will be against the horse.” 
In pursuing it thus on horseback the experienced hunter 
avoids too close an approach to the creature’s heels, a blow 
from which lie has probably learnt to regard, with Dr 
Livingstone, as leaving little to choose between it and “ a 
clap from the arm of a windmill.” Although trusting for 
safety to flight, it will, when brought to bay, even turn upon 
the lion ; and not seldom does it defend itself successfully 
against his attacks by the vigorous blows of its powerful 
limbs. It is, however, powerless against the “king of boasts” 
when taken unawares, and with this object the latter lies in 
wait by the banks of streams, and springs upon the giraffe 
as it seeks to quench its thirst. In captivity it is said to 
make use of its skin-covered horns as weapons of defence, 
giving impetus to the blow, nobby depressing and then ele- 
vating the head, as in the butting of an ox or sheep, bub by 
a sidelong swing of its muscular neck. The skin of the 
giraffe is in many parts so thick that the bullet of the 
hunter often fails to pierce it, the surest method of hunting 
■ it being that pursued by the Hamran Arabs of Abyssinia, 
who run it down, and when galloping at full speed cut the 
tendons of its legs, or “hamstring" if^ as this operation 
is called, with their broadswords, and thus completely 
disable it. 

The giraffe is only found wild in Africa, where it ranges 
throughout the open country of Ethiopia as far south as the 
confines of Cape Colony. "Until about fifty years ago it was 
almost totally unknown in Europe ; it is now, however, to 
he found in most of the European zoological gardens, where 
it appears to thrive as well on corn and hay as on the 
mimosas of its native haunts. It also breeds freely in con- 
finement, so that it may now be regarded ns acclimatized in 
Europe. The giraffe family was more largely represented 
and enjoyed a wider distribution during the Miocene period, 
fossil remains of extinct species having been found in 
Greece and the Siwalik Hills; while an alii ed genus, 
Xellachtherium , with less neck and more body than the ex- 
isting giraffe, extended during the same period from the 
south of France to north-west India 

The skin of the giraffe forms a valuable leather material, 
that made from the thicker parts being in special request 
for sandals ; its flesh, according to Sir S.. Baker, waB-, when 
roasted, the best he had ever tasted.; the tendons of its 
long legs are valued by the Arabs as- thread for sewing 
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leather, and as strings for their musical instruments; while 
its leg bones, which differ from those of other ruminants m 
being solid, are laigely used m England in the manufac- 
ture of buttons and other articles of bone. 

GIRALDI, Giglio Geegoeio (1479-1552), or Lilius 
Gregorius Gyraldus, one of the scholars and poets of the 
golden age of Italian literature, was born June 14, 14/ 9, 
at Ferrara, wheie he early distinguished himself by his 
talents and acquirements. On the completion of his literary 
course he removed to Naples, where he hved on familiar 
terms with Pontano and Sannazaro ; and subsequently to 
Lombardy, where he enjoyed the favour of the Mirandola 
family. At Milan m 1507 he studied Greek under Chal- 
condylas ; and shortly afterwards, at Modena, he became 
tutor to Ercole (afterwards Cardinal) Eangone. About the 
year 15 14 he removed to Rome, where, under Clement VII., 
he held the office of apostolic protonotary ; bnt having m 
the sack of that city (1527), which almost coincided with 
the death of Cardinal Eangone his most powerful patron, 
lost all his property, he returned in poverty once more to 
Mirandola, whence again he was driven by the troubles 
consequent on the assassination of the reigning prince m 
1533 The rest of his life was one long struggle with ill 
health, poverty, and neglect , and lie is alluded to with 
sorrowful regret by Montaigne in one of his Essais (i 34), 
as having, like Sebastian Castalio, ended hi3 days m utter 
destitution. He died at Ferrara m February 1552; and 
his epitaph makes touching and graceful allusion to the 
sadness of his end. Giraldi was a man of very extensive 
erudition , and numerous testimonies to his profundity and 
accuracy have been given both by contemporary and by 
later scholars His Ifostorut de jDiis Gentium marked a 
distinctly forward step m the systematic study of classical 
mythology , and by his treatises De Amns et Mensibus. , and 
on the Ccdendarium Romanum et Gi cecum, he contributed 
to bring about the reform of the calendar, which was ulti- 
mately effected by Pope Gregory XIII. His Progymnasma 
advemts Litercis et Literatos deserves mention at least 
among the curiosities of literature ; and among his other 
works to which reference is still occasionally made are Ilis- 
torue Poetanm Grcecomm ac Lcitinonm ; De Poetis suorum 
temporum ; and De Sepultura ac vano sepehendi ritu. 
Giraldi wa3 also an elegant Latin poet. His Opera Omnia 
were published at Leyden in 1696. 

GIRALDI, Giovanni Battista (1504-1573), surnamed 
Cynthius, Cinthio, or Ointio, Italian novelist and poet, 
born at Ferrara m November 1504, was educated at the 
university of his native town, where m 1525 he became pro- 
fessor of natural philosophy, and where, twelve years after- 
wards, he succeeded Celio Calcagnini m the chair of belles- 
lettres. Between 1542 and 1560 he acted as private 
secretary, first to Ercole II. and afterwards to Alphonso II. 
of Este ; but having, m connexion with a literary quairel 
in which he had got involved, lost the favour of his patron 
in the latter year, he removed to Mondovi, where he 
remained as a teacher of literature till 1568. Subsequently, 
on the invitation of the senate of Milan, he occupied the 
chair of rhetoric at Pavia till 1573, when, in search of 
health, he returned to his native town, where on the 
30th of December he died Besides an epic entitled Ei cole 
(1557), in twenty-six cantos, Giraldi wrote nine tragedies, 
the best known of which, Orbecche, was produced in 1541. 
The sanguinary and disgusting character of the plot of 
this play, and the general poverty of its style, are, in the 
opinion of many of its critics, almost fully redeemed by 
occasional bursts of genuine and impassioned poetry ; of one 
scene in the third act in particular it has even been 
affirmed that, if it alone were sufficient to decide the ques- 
tion, the Orbecche would be the finest play in the world. 
Of the prose works of Giraldi the most important is the 
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Ilecatommitld or Ecatomiti, a collection of tales told some- 
what after the manner of Boccaccio, bnt still more closely re- 
sembling the novels of Giraldi’, s contemporary Bandello, only 
much inferior m workmanship to the productions of either 
author m vigour, liveliness, and local colour Something, 
but not much, however, may be said m favour of their pro- 
fessed Alann to represent a higher standaid of morality 
Originally published at Monteregale, Sicily, in 15 05, they 
were frequently reprinted in Italy, while a French transla- 
tion by Chappuys appeared m 1583, and one m Spanish in 
1590 They have a peculiar interest to students of English 
literature, as having furnished, whether directly or indi- 
rectly, the plots of Measure for Measure and Othello. That 
of the latter, which is to be found m the Ilecatommithi 
(m. 7), is conjectured to have reached Shakespeare through 
the Fiench translation , while that of the former (Heccit., 
Yin 5) is probably to be traced to Wheatstone’s Promos and 
Cassandra (1578), an adaptation of Cmtliio's story, and to 
his Heptcimerone (1582), which contains a direct English 
translation. To Giraldi also must be attnbuted the plot of 
Beaumont and Fletcher’s Custom of the Country. 

GIEALDUS CAMBRENS1S. See Baeei. 

GIRARD, Philippe Henei de (1775-1845), a celebrated 
French mechanician, was born at Lourmann, in the depait- 
ment of Vaucluse, 1st February 1775. In his early life he 
manifested a strong aptitude for mechanical invention, and 
he also at that tune devoted his attention to botany, paint- 
ing, and literatiue. When at the Revolution his family 
took refuge m Italy he supported himself there for some 
time by painting, but afterwards, at the ago of eighteen, ho 
established a soap manufactory at Leghorn. Returning to 
France after the fall of Robespierre, he began to conduct a 
chemical work at Marseilles, but soon afterwards judged it 
prudent to go to Nice, where he obtained the professorship 
of cliemistiy and of natural history. Returning to Mar- 
seilles about 1800, he afterwards went to Paris, where, m 
company with his brother Frederick, he established a soap 
manufactory. In 1804 he and his brother took out a 
patent for what is known as the fountain lamp ; and 
at the “Exposition” of 1806 he was awarded a gold medal 
for liis one-cyhndered direct acting steam engine N apoloon 
having in 1810 decreed a reward of one million fiancs to 
whoever should invent a machine for the spinning of flax 
equally successful with those in use for the spinning of 
hemp, Girard, after a course of experiments, invented and 
patented a flax-spinning machine. In 1813 he established 
a flax null at Paris and another at Charonne, in both of 
which he made use of Ins macliino; but although he was. 
declared to have earned the reward offered for the invention 
the fall of Napoleon in 1815 left the decree unfulfilled. 
Girard, who expected that the expenses connected with his 
experiments would be met by the promised premium, now 
got into serious money difficulties, and had to leave 
France for Austria, where, besides establishing a flax mill 
at Hirtenberg, he built the first lino of steam ships on 
the Danube. In 1825, at the invitation of the emperor 
Alexander I. of Russia, he went to Poland, whore he erected 
a flax manufactory, round which grew' up a village which 
received the name of Girardow. He was also appointed 
chief engineer of the mines of Poland. In 1814 he re- 
turned to Paris, and exhibited at the Exposition a large 
number of inventions, including a machine for combing flax, 
a machine for making gunlocks, several new improvements, 
in guns, a piano of double octaves, and a new instrument 
called the Tremolophone For his inventions connected 
with the manufacture of flax a gold medal was decreed 
to him hy the jury; and m 1845 the Society pf In- 
ventions awarded him a sum which raised the pension he. 
received from the Russian Government to 6000 francs. 
Besides the inventions already mentioned, Girard was the» 
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author of a large number of others, many of them of con- j 
siderable importance in connexion with various departments 
of industrial machinery. He died at Paris August 26, 
1845. A pension of 6000 fiancs was bestowed in 1857 
on his only surviving brother, and another on his niece. 

GIRARD, Stephen (1750-1831), American philan- 
thiopist, was born at Bordeaux on 21st May 1750. At 
the age of thirteen he commenced life as a sailor, and 
followed his avocation with such assiduity that he -was 
enabled, before the French requisitions of age and service 
allowed, to become master and captain, in October 1773. 
His first mercantile venture was to St Domingo m February 
1774, whence he proceeded in July to the then colony of 
New York After trading for three years between New 
York, New Orleans, and Port au Prince, he went to Phila- 
delphia m May 1777, and gave up the sea for a mercantile 
career. While he was engaged most successfully in the 
prosecution of an extensive trade, the yellow fever in its 
most malignant type broke out m Philadelphia, sweeping 
away one-sixth of its population When, during its height, 
a hospital was established, for which it seemed almost im- 
possible to secure competent management, Girard devoted 
himself personally, fearless of all risks, to the care of the 
sick and the burial of the dead, not only in the hospital, of 
which he became manager, but throughout the city, sup- 
plying the poorer sufferers with money and provisions. 
Two hundred children, made orphans by the ravages of the 
fever, were in a great measure thrown upon his care. From 
this period his success commercially and financially was 
unexampled. He gave a portion of his time to the manage- 
ment of municipal affairs for several years, and rendered 
efficient service as warden of the port and as director of 
many public institutions. On the dissolution of the Bank 
of the United States, he instituted what is known now as 
the Giraid Bank During the war of 1812 “he rendered 
valuable services to the Government by placing at its 
disposal the resources of lxis bank at a time of difficulty 
and embarrassment, subscribing to a large loan which the 
Government liad vainly sought to obtain ” Girard added 
to his other avocations that of a practical agriculturist He 
died December 20, 1831 

Girard College was founded by him for the education 
and support of the poor white orphans of Ins adopted city. 
His fortune amounted to about seven and a half millions 
of dollars After specific legacies of two millions for the 
erection and endowment of the college, $140,000 to his 
relatives, $300,000 to the State for internal improvements, 
$500,000 to the city of Philadelphia to improve its eastern 
fLont, $116,000 to public charities, and various annuities 
and legacies, he bequeathed the residue of his estate to the 
city of Philadelphia, mainly for the improvement and main- 
tenance of the college. The most minute directions were 
given by Girard in regard to the buildings to be erected, 
and the admission and management of the inmates He 
specifically requires that the orphans be instructed in the 
purest principles of morality, so that on their entrance into 
active life they may evince benevolence towards their fellow 
creatures, and a love for truth, sobriety, and industry. 
As for religious belief they are left to adopt such tenets 
as their matured reason may lead them to prefer ; and to 
secure this he interdicts the employment, and even the 
admission into the grounds, of any ecclesiastic whatever. 

GIRARDIN, Madame IiJmile de, a French authoress, 
was born at Aix-la-Ohapelle, January 26, 1804, and died 
at Paris June 29, 1855. Her maiden name was Delpliine 
Gay, and her mother, the well-known Madame Sophie Gay, 
brought her up iu the midst of that brilliant literary 
society of which she was afterwards a conspicuous ornament. 
In 1822 she obtained peculiarly honourable mention from 
the Academy for a poem on the Devotion of the Sisters of 
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Sainte Camille at the Siege of Barcelona , and not long after 
she published two volumes of miscellaneous pieces, Essais 
poetiqv.es (1824) and Nouveaux essais poetiques (1825) A 
visit to Italy m 1827, during which she was enthusiastically 
welcomed by the literati of Rome and even crowned in the 
capitol, was productive of various poems, of which the most 
ambitious was Napohne (1833). Her marriage m 1831 to 
M Simile Girardin opened up a new literary career. The 
contemporary sketches which she contributed fiom 1836 to 
1839 to the feuilleton of La Eresse, under the nom de plume 
of Charles Delaunay, were collected under the title of 
Lettres Earns mines (1843), and obtained a success which 
has proved as permanent as it was brilliant But it was to 
more elaborate efforts that the authoress would have pre- 
ferred to entrust her reputation, and she indeed confesses, 
m a half serious half mocking mood, that it was almost 
a disappointment to find herself famous for so slight a 
thing. To the close of her life she continued to appear 
both as a novelist and as a writer for the stage, and m both 
departments she reaped a wide popularity through the wit 
and emotional force of her productions. Contes June 
vieille file ct ses neveux (1832), La canne de Monsieur de 
Balzac (1836), and II ne faut pas jouer avec la douleur 
(1853) are among the best known of her lomances , and 
her dramatic pieces include VlScole des jonrnalistes (1840), 
Judith (1843), Cleopatre (1847), C’est la faute du man 
(1851), Lady Tartufe (1853), Lajoie faitpeur (1854), Le 
chapeau d’un horloger (1854), and Une femme qui deteste 
son mari, which did not appear till after the author’s 
death. In the literary society of her time Madame 
Girardin exercised no small personal influence, and among 
the frequenters of her drawing-room were Gautier and 
Balzac, Alfred de Musset and "Victor Hugo. During the 
latter years of her life a pensive melancholy gathered round 
her . for long years she had prayed the prayer of Hannah, 
and her woman’s heart had not been comforted. Her col- 
lected works were published in six volumes, 1860-1861. 

See Samte-Beuve, Causenes du lundi, t lii ; G de Molcnes, 

‘ ‘ Les fenmies poetes,’’ m Revue des Deux Mondes, July 1842 ; Taxile 
Delord, Lcs Mat inks httemircs, 1860, L esprit da Madame Girar- 
dxn, aiec unapt if me "par M, Lamartine , 1862 . G. d’Heilly, Madame 
de Girardin, sa via et ses oeuvres, 1868 

GIRARDIN, Saint-Marc (1801-1873), a politician and 
man of letters whose real name was Marc Girardin simply, 
was born at Paris in 1801, and died at Morsang-sur-Seme 
on the 11th of April 1873. His school career at the Lycde 
Henri IY. was a distinguished one, and he afterwards took 
university honours both in literature and law, but he never 
practised at the bar. During the reign of Charles X. he 
obtained several Academy prizes, and a mastership at the 
Lycde Louis le Grand, though his liberal principles stood a 
little in his way. In 1828 he began to contribute to the 
Journal des Debats, on the staff of which he remained for 
nearly half a century. At the accession of Louis Philippe 
he was appointed professor of history at the Sorbonne and 
master of requests. Socn afterwards he exchanged his 
chair of history for one of literatuie, continuing to contri- 
bute political articles to the Debats, and sitting as deputy in 
the chamber from 1 835 to 1848. As a professor he directed 
his efforts chiefly against the clerical reaction. In 1844 he 
was elected a member of the Academy. During the revo- 
lution of February 1848 Girardin was for a moment a 
minister, but after the establishment of the republic he was 
not re-elected deputy, nor did he take any prominent part 
in politics during the second empire save with his pen. In 
the capacity of journalist he continued to be active, and 
interested himself not merely in moderate opposition to the 
Government at home but also in foreign politics, especially 
in the affairs of Syria, Greece, and Turkey. After the war 
of 1 870 he was returned to the Bordeaux assembly by his old 
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department — the Haute Vienne. His Orleanist tendencies 
and his objections to tke republic were strong, and tkougk 
he at first supported Thiers, he afterwards became a leader 
of tke opposition to tke president. He died, however, before 
Thiers was actually driven from power. Saint-Marc 
Girardin was one of the most distinguished of the many 
writers whose political and literary actmties combined have 
raised them to distinction in France during this century, 
but to whom there cannot be assigned the highest rank 
either as politicians or as litterateurs. His political claims 
were not above those of a vigorous and intelligent journalist 
His professorial lectures were popular and well attended , 
Ms literary knowledge was wide, and included German and 
Italian , his criticisms, on which his claims as a man of letters 
rest, were acute and well expressed, but not remarkable for 
great subtlety or novelty of thought or style. 

His chief work is Ins Cours de htt&rature dramatique (1843- 
1863), a series of lectures the delivery and publication of which 
lasted foi over twenty year’s This work has for second title fie 
V Usage dcs Passions dans le Drama, which describes it more 
accurately The author goes through, the list of the various pas- 
sions, and of the chief situations which, call them out, discussing at 
the same time the mode in which they aie treated in the most cele- 
brated dramas of ancient and modern times The soiuce of these illus- 
trations is not indeed limited to drama, and the lecturer takes a wide 
range over the fields of poetry and romance The result was doubt- 
less as a course of lectin es interesting and stimulating ; as a book 
it is somewhat desultory .Among Ins other works may be noticed 
Essais de Literature (1844, 2 vols ), made up chiefly of contributions 
to the Dihats, his Notices sur VAllcmaqne (1834), and many volumes 
of collected Sonvcnus, Deflexions, &c , on foieign countries and 
passing events His latest woiks of literary importance weie La 
Fontaine et les Fiibulistos (1867) and an Dtude sur J. J. Rousseau 
(1870) which had appeared m the Revue dcs Deux Mondes. 

GIRARDON, Francois (1628-1715), a sculptor whose 
works are typically characteristic of the epoch of Louis XIV., 
was bom at Troyes m 1628, and died in the Louvre in 1715. 
As a boy he had for master a joiner and wood-carver of his 
native town, Baudesson by name [Arch, de VArt Francois, 
v. 4), under whom he is said to have worked at the chateau 
of Li4bau.lt, where he attracted the notice of Chancellor 
Siguier. By the chancellor’s influence Girardon wa3 first 
removed to Paris and placed m the studio of Frangois 
Anguier, and afterwards sent to Rome. In 1650 lie re- 
turned to France, and seems at once to have addressed him- 
self with something like ignoble subserviency to the task of 
conciliating Le Brun, who owed Ins start in life to the same 
patron. Girardon is reported to have declared himself 
incapable of composing a group, whether with truth or from 
motives of policy it is impossible to say. This much is 
certain, that a very large proportion of his work was carried 
out from designs by Le Burn, and shows the merits and 
defects of Le Bran’s manner — a great command of cere- 
monial pomp in presenting his subject, coupled with a large 
treatment of forms which if it were more expressive might 
be imposing. The court which Girardon paid to the “premier 
peintre du rai ” was rewarded. An immense quantity of 
work at Versailles was entrusted to him, and in recognition 
of the successful execution of four figures for the Bains 
d’ Apollon, Le Bran induced the king to present his proteg4 
personally with a purse of 300 louis, as a distinguishing 
mark of royal favour. In 1650 Girardon was made mem- 
ber of the Academy, in 1659 professor, in 1674 “adjoint 
au recteur,” and finally in 1695 chancellor. Five years 
before (1690), on the death of Le Brun, he had also been 
appointed “inspecteur g4n4ral des ouvrages de sculpture” — 
a place of power and profit. In 1699 he completed the 
bronze equestrian statue of Louis XXV , erected by the town 
of Paris on the Place Louis le Grand. This statue was 
melted down during the Revolution, and is known to us 
only by a small bronze model (Louvre) finished by Girardon 
himself. His Tomb of Richelieu (church of the Sorbonne) 
was saved from destruction by M. Alexandre Lenoir, who 


received a bayonet thrust in protecting the head of the 
cardinal from mutilation. It is a capital example of 
Girardon’s work ; but amongst other important specimens 
yet remaining may also be cited the Tomb of Louvois (St 
Eustache), that of Bignon (St Nicolas clu Ckardonneret), and 
decorative sculptures m the Galerie d’ Apollon and Ohambre 
du roz, in the Louvre Although chiefly occupied at Paris, 
Girardon never forgot his native Troyes In the H6tel de 
Ville is still shown a medallion of Louis XIV., and in the 
church of Sc R4my a bronze crucifix of some importance, — 
both works by his hand. In 1850 M. Corrard cle Breban, 
who has given much time to researches concerning artists 
native to the town of Troyes, published a Notice sur la vie 
et les mivres de Girardon 

GIRDLE, a band of leather or other material worn 
round the waist, either to confine the loose and flowing outer 
robes so as to allow freedom of movement, or to fasten and 
support the garments of the wearer. In southern Europe 
and m all Eastern countries the girdle was and still is an 
important article of dress. Among the Romans it was used 
to confine the tunica ; and so general was the custom that 
the want of a girdle was regarded as strongly presumptive 
of idle and dissolute propensities. It also formed a part of 
the dress of the Greek and Roman soldier ; the phrase cin- 
gulum deponere , to lay aside the girdle, was as equivalent to 
quitting the service. It was used as now in the East to 
carry money in j hence zonam perdere, to lose one’s purse. 

Girdles and girdle-buckles aie not found in early Celtic 
interments, nor are they frequent in Gallo-Roman graves 
But in Frankish and Burgundian graves they arc almost 
constantly present, often ornamented with plaques of bronze 
or silver, and the clasps and mountings chased or inlaid 
with various ornamental designs, occasionally including 
figures of the cross, and rude representations of Scripture 
subjects. In later times girdles are frequently represented 
on brasses and monumental effigies from the 12th to the 
16th century. They were either of leather or of woven 
materials, often of silk and adorned with gold and gems. 
The mode in which they were worn is shown on tlio effigies ; 
usually fastened by a buckle in front, the long free end of 
the girdle was passed up underneath and then down over 
the cincture, and through the loop thus formed llio orna- 
mented end hung down m front. Among the sumptuary 
regulations of Edward III. thero were prohibitions against 
wearing girdles of gold and silver unless the wearer were of 
knightly rank or worth £200 a year. Similar regulations 
against extravagance in girdles are occasionally found to tile 
16th century. The brasses of the 15th century present 
many beautiful examples of laches’ girdles, which were often 
worn like that of the knight with the ornamental end hang- 
ing down in front, sometimes with both ends depending 
from a large clasp or ornamental fastening in the contra 
Allusions to the girdle are common in the poetry of the 
1 6th and 1 7th centuries. The purse, the dagger, the rosary, 
the pen and inkhorn and the bunch of keys were carried 
suspended from it, and hence it -was an ancient custom for 
bankrupts or insolvent persons to put off and surrender 
their girdles in open court. It is recorded that the widow 
of Philip I., duke of Burgundy, renounced her right of suc- 
cession by putting off her girdlo upon the duke’s tomb. 
The girdle, which was a very important element m the dress 
of the Levitical priesthood, does not appear as an ecclesias- 
tical vestment in the Christian Church until the 8th century. 
Germanus, who died in 740, mentions the girdle worn by 
deacons j and Hrabanus Maurus in the succeeding century 
speaks of the girdle as one of the regular vestments, and 
refers to its symbolism. Some centuries later the church 
had to discountenance extravagance in this article of attire, 
and splendour in the decoration of girdles was denounced 
as secular and unbefitting the ecclesiastical character. 
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GIRGEH, G-iuga, or J irjeh, a town of Upper Egypt, 
situated on the left bank of the Nile, about 9 miles north- 
west of the ancient city of Abydus. It owes its name to 
the Coptic monastery of St George or Girgis, and is the 
seat of a Coptic bishop, possesses eight mosques and a 
Roman Catholic monastery which ranks as the oldest in 
Egypt, and numbers from 8000 to 10,000 inhabitants, of 
whom about 500 are Christians For a long time it was 
the capital of the Sa’id, but this rank is now held by Sookag. 
The worst enemy of Girgeh is the river, which was a quarter 
of a mile to the east at the time cf Pococke’s visit about 
1740, but has gradually crept nearer, and is now slowly 
undermining the very site of the town. 

GIRGENTI, a city in the south of Sicily, at the head of 
a province of its own name, occupies a fine position about 
3 miles from the coast on a platform of Mount Camicus, 
more than 1100 feet above the level of the sea It lies 
about 60 miles S S E. of Palermo, with which it is connected 
by a railway 90 miles long As seen from the lower ground 
Girgenti presents a grandiose hut sombre appearance, with 
its buildings rising m close array from ancient substructions 
and the steep rocks of the mountain ; but within it is for 
the most part mean, monotonous, and melancholy, the 
streets with few exceptions being confined, irregular, steep, 
and ill-paved, and the houses all presenting the same grey- 
brown walls, the same reddish roofs, and the same narrow 
doors and narrow windows The cathedral, begun in the 
14 tli century, has still an impressive effect, m spite of the 
incongruous mixture of styles ; but the interior is a typical 
specimen of modern rococo. The acoustic conditions 
are sufficiently peculiar : a word spoken in the softest 
whisper at the entrance can be distinctly heard behind the 
choir, 100 paces off One of the chapels contains the shrine 
and bears the name of St Gerlando, the first bishop of 
Girgenti , tlie altar-piece is a Virgin and Child by Guido 
Rem ; and in the north aisle there stands a marble sarco- 
phagus now used as a font, with fine rihevos, probably of 
Roman workmanship after a Greek original, representing 
the story of Hippolytus and Phoedra. Not only are the 
archives of the cathedral rich in historic documents of the 
Norman period, but they profess to contain an autograph 
letter of the devil himself. Among the other churches, 
upwards of forty in number, S. Maria dei Greci is worthy 
of note as preserving two Done pillars which had belonged 
to the temple of Zeus Folieus, founded in .570 b.c. by 
Phalaris, and are thus the oldest architectural remains in 
Girgenti. As the chief town of a province, Girgenti is the 
residence of a prefect and the military headquarters of the 
district. It is also the seat of the wealthiest bishopric 
in Sicily, dating from the pontificate of Urban II. ; and 
it possesses a chamber of commerce and art, an industrial 
institute, a lyceum, a gymnasium, a technical school, and 
an episcopal seminary. Its principal library. Bibliotheca 
Lucehesiana. was presented to the town by Don Andrea 
Lucefyese of the family of Campo Franco; the Casmo 
Empedoeleo, with well-appointed library and reading- 
rooms, was founded by a number of the wealthier citizens. 
In the early part of the century Girgenti was a poverty- 
stricken town, but it has attained a considerable degree of 
prosperity since 1850. It lies in the centre of the sulphur 
district of Sicily, and its port, formerly Molo di Girgenti, 
now Porto Bmpedocle, is the principal place of shipment. 
The harbour has been largely improved since 1870: the 
pier, originally constructed in the 17th century, in part at 
least from the ruins of the temple of the Olympian Jupiter, 
has beep extended to a length of 4800 feet, so as to include 
an area of 330,000 square yards, and the depth, which was 
only 10 feet on the bar and 16 within, has been greatly 
increased by dredging. Around the port, which is 3 miles 
from the city proper,' has gathered a cluster of houses and 
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stores, and the spot is defended by a small fort. Almonds 
and grain are the only important articles of export besides 
sulphur ; but, though the grain-pits hewn out of the rock are 
of large extent, the actual shipments of grain are not very 
great. The average value of the annual export of sulphur 
amounted, between 1868 and 1 870, to .£411,700, while that 
of the other articles was less than £ 1 5,000 each The popu- 
lation of Girgenti was 18,802 m 1S71, and that of Porto 
Empedocle 6691 In the history of Girgenti there is little 
of note ; the historical interest of the district gatheis round 
the splendid nuns of the older Agrigentum, which lie 
between Girgenti and the sea. 

See Piccone, Manor ic stonclia Agrigentine , De la Salle’s Voyage 
jnttorasque en Sicilc, Hookel’s “ Reiseskizzen aus Sicihen,” m 
Zcitsclmft far Bulk zu Bei hn, 1860, Renan, “ Voyage en Sicile/’ 
va. Revue des Deux Monties, Nov 1876. 

GIRODET DE ROUSSY, Anne Louis (1767-1824), 
better known as Girodet-Tnoson, was born at Montargis, 
January 5, 1767. Ho lost his parents in early youth, and 
the care of his fortune and education fell to the lot of his 
guardian, M Trioson, “mhdeem de mesdames,” by whom 
he was m later life adopted. After some preliminary 
studios under a painter named Luqum, Girodet entered the 
sehool of David, and at the age of twenty-two he successfully 
competed for the Prix de Rome. At Rome he executed 
his Hippocrate refusant les presents d’Artaxerxes, and 
Endymion dormant (Louvre), a work which was hailed with 
acclamation at the Salon of 1793. The peculiarities which 
mark Girodet’s position as the herald of the romantic move- 
ment are already evident in his Endymion. The firm-set 
forms, the grey cold colour, the hardness of the execution, 
are proper to one trained in the school of David, but these 
characteristics harmonize ill with the literary, sentimental, 
and picturesque suggestions which the painter has sought 
to render. The same incongruity marks Girodet’s Danae, 
and his Quatre Saisons, executed for the king of Spain, 
(repeated for Compiegne), and shows itself to a ludicrous ex- 
tent in liisFingal (St Petersburg, Leuchtenberg collection), 
oxecuted for Napoleon I. in 1802. Tins work unites the 
defects of the classic and romantic schools, for Girodet’s 
imagination ardently and exclusively pursued the ideas 
excited by varied reading both of classic and modern litera- 
ture, and the impressions which he received from the exter- 
nal world afforded Mm little stimulus or chock ; he conse- 
quently retained the mannerisms of his master’s practice 
whilst rejecting all restraint on choice of subject. The 
credit lost by FingaJ Girodet regained in 1806, when ho 
exhibited Sc&ne de Deluge (Louvre), to which (m competi- 
tion with the Sabines of David) was awarded the decennial 
prize, This success was followed up in 1808 by the pro- 
duction of the Reddxtion de Vienne, and Atala au Tombeau 
— a work which went for to deserve its immense popularity, 
by a happy choice of subject, and remarkable freedom from 
the theatricality of Girodet’s usual manner, which, however, 
soon came to the front again in his Rbvolte de Caire (1810). 
His powers now began to fail, and his habit of work- 
ing at night and other excesses told upon his constitution; 
in the Salon of 1812 he exhibited only a Tete de Vierge; in 
1819 Pygmahon et Galatde showed a still further decline 
of strength ; and in 1824 — the year in which he produced 
his portraits of Cathelineau, and Bonchamps — Girodet died 
an 9th December, aged fifty-nine. 

The number of his paintings is inconsiderable ; but he executed 
a vast quantity of illustrations, amongst which may be cited those 
to the Didot Virgil (1798) and to the Louvre Racine (1801-1806). 
Fifty-four of Ins designs for Anacreon were engraved by .M. 
Chatillon Girodet wasted much tune on literary composition, 
his poem Le Pdntre (a string of commonplaces), together with 
poor imitations of classical poets, and essays an L& and La 
Grace , were published after his death (1829), with a biographical 
notice by his friend Coupm de la Coujierie ; and M 0el4aluze, 
in his Louis David et son temps , has also a brier life of Girodet. 
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GIRONDE, a maritime department in the S.W of 
France, formed from four divisions of the old province of 
Guyenne, viz , Bordelais, Bazadais, and parts of Pdrigord 
and Agenois It is bounded on the N by the department 
of Oharente-Infdrieure, E. by those of Dordogne and Lot-et- 
Garonne, S by that of Landes, and W. by the Bay of 
Biscay. It lies between 44° 12' and 45° 35 N. lat and 
between 0° 18' E. and 1° 16' TV. long., being 106 miles m 
length from N W. to S.E , and 80 in breadth from N.E to 
S.W. It takes its name from the river or estuary of the 
Gironde formed by the union of the Garonne and Dordogne. 
The depaitment divides itself naturally into a western 
and an eastern portion The former, which is termed Les 
Lancles, occupies more than a third of the department, and 
consists chiefly of morasses, or of sandy and unfruitful 
downs. The downs stretching along the sea-coast have, 
however, been now planted with pines, which, binding 
the sand together by means of their roots, afford an effica- 
cious protection against the encroachments of the sea. Near 
the coast aie two extensive lakes, Carcans and Lacanau, 
communicating with each other, and with the bay of 
Arcachon, near the southern extremity of the department 
The Bay of Arcachon contains numerous islands, and on the 
land side forms a vast shallow lagoon, a considerable 
portion of which, however, has been drained and converted 
into arable land. The eastern portion of tlie department 
consists chiefly of a succession of hill and dale, and, especially 
in the valley of the Gironde, is very fertile The estuary 
of the Gironde is about 45 miles m length, and varies m 
breadth from 2 to 6 miles. The principal affluent of the 
Dordogne in this department is tlie Isle. The feeders of 
the Garonne are, with the exception of the Dropt, all small. 
West of the Garonne the only river of importance is the 
Ley re, which flows into the bay of Arcachon. The climate 
is humid and temperate Wheat, rye, maize, millet, and 
hemp are grown to a considerable extent. The corn pro- 
duced, however, does not more than half meet the wants of 
the inhabitants. The culture of the vine is by far the most 
important branch of industry carried on, the vineyards 
occupying about one-seventh of the surface of the depart- 
ment The wine-growing districts are the Mbdoc, Graves, 
C6tes, Pahs, and Entre-deux-Mers. The MAdoc country 
grows the three grands crus. The Graves country forms a 
zone 30 miles m extent, and is situated m the vicinity of 
the Garonne and Dordogne, extending from CMtillon-sur- 
Gironde to Laugon. This is the Sauteme country. The 
wines of the Cotes district are St Fmilion, Pommerol, St 
Laurent, St Hippolyte, St Christophe, and St George 
The Palus and Entre-deux-Mers produce is inferior. Fruits 
and vegetables are increasingly cultivated, strawberries, 
cherries, apricots, prunes, artichokes, and peas being largely 
exported. Tobacco is also cultivated to a considerable ex- 
tent. Large supplies of resin, pitch, and turpentine are 
obtained from the pine wood. There are stone quarries and 
smelting works, but few mines The manufactures arc 
various, and, with the general trade, are chiefly carried on 
at Bordeaux. Gironde is divided into the arrondissements 
of Bordeaux, Blaye, Lesparre, Libourne, Bazas, and La 
lleole, with 48 cantons, and 547 communes The chief 
town is Bordeaux. The total area is 3761 square miles; and 
tlie population in 1866 was 701,855, and in 1876 735,242. 
For a graphic description of the scenery of Les Landes in 
Gironde see the novel MaUre Pierre of Edmund About. 
GIRONDISTS. See Feance. 

GIRVAN, a burgh of barony and market-town, in the 
county of Ayr, Scotland, is situated at the mouth of the 
river Girvan, 21 miles S.W. of Ayr, and nearly opposite 
Ailsa Craig, a rocky island 10 miles distant. The prin- 
cipal industry was formerly hand-loom weaving, but the 
number of persons so employed has decreased from 3000 
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to 300 Of late years the herring-fishing ha3 been greatly 
developed , m the spring of 1879 304 boats were engaged 
in it, the “ take ” exceeding 20,000 crans. The harbour 
is a tidal one, with a depth at high water of only 9 feet. 
The public buildings are very superior ; and of late many 
handsome villas have been erected. The situation of the 
town is one of the finest in the west of Scotland, and tlie 
shore affords excellent facilities for sea-bathing. The 
population, which was 7319 in 1851, had fallen to 4776 
in 1871, but it is now increasing. 

GISORS, a town of France, department of Eure, is 
situated m a pleasant valley on the Epte, 45 miles E N E. 
of Paris Of its ancient castle, which dates from the 12th 
century, and was at one time one of the piincipal strong- 
holds in the kingdom, the octagonal keep, built by Henry 
II of England, remains entire, and the rest of the ruins 
still present an imposing appearance. Its ancient ramparts 
have been converted into promenades. There is a fine old 
church, the choir of which was built in 1240, and contains 
windows with portraits of Blanche of Castile and Louis 
VIII. The north portal is a good specimen of the florid 
style of the Renaissance The church contains some fine 
sculptures and paintings The principal other buildings 
are the communal college, the convent, and the hospital. 
The industries include tanning, brewing, cotton-spinning, 
and bleaching. The population in 1876 was 3590. 

GITSCHIN, the chief town of a circle in Bohemia, is 
situated on the Cydlina and on the North-West Austrian 
railway, 50 miles N.E of Prague. The principal buildings 
are the parish church, erected after the model of the pilgrim’s 
church of Santiago de Compostella in Spain ; the prison, 
formeily a Jesuit college, the castle, built by Wallenstein 
m 1630; the gymnasium, the normal school, and the real 
school There is a considerable trade in corn Gitsclim 
was made the capital of the duchy o£ Friedland by Wallen- 
stein in 1627, at which time it contained only 200 houses. 
Wallenstein was interred at the neighbouring Caithusian 
monastery, but in 1639 the head and right hand were taken 
by General Bainir to Sweden, and m 1702 the other remains 
were removed by Count Vincent of Waldstein to his heredi- 
tary burying ground at Muncheugratz At Gilscliin the 
Prussians gained a great victory over the Austrians, June 
29, 1866 The population m 1869 was 6750 

GIULIO ROMANO. See Pippi. 

GIUNTA PISANO, the earliest Italian painter whose 
name is found inscribed on an extant work, exercised his 
art from 1202 to 1236, lie may perhaps have been born 
towards 1180 in Pisa, and died in or soon after 1236. 
There is some ground for thinking that his family-name was 
Capiteno. In recent times some efforts have been made to 
uphold his deservings as an artist, thereby detracting so far 
from the credit due to the initiative of Cimabuo ; bub 
it cannot be said that these efforts rest on a very solid basis. 
To most eyes the performances of Giunta merely represent 
a continuing stage of the long period of pictorial inaptitude. 
The inscribed work above referred to, one of his earliest, 
is a Crucifix now or lately in the kitchen of the con- 
vent of St Anne in Pisa Other Pisan works of like 
date are very barbarous, and some of them may be also 
from the hand of Giunta. It is said that he painted 
in the upper church of Assisi, — in especial a Cruci- 
fixion. dated 1236, with a figure of Father Elias, the 
general of the Franciscans, embracing the foot of the cross. 
In the sacristy is a portrait of St Francis, also ascribed to 
Giunta ; but it more probably belongs to the close of the 
13th century. This artist was in the practice of painting 
upon cloth stretched on wood, and prepared with plaster. 

GIURGEVO, in Roumanian Giurgiu or Shursha, a town 
of Roumania (formerly of Lower Wallachia), at the head of 
the district of Vlashka, lies on the left or northern bank of 
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the Danube, over against Rustehuk in Bulgaria, and is ] 
distant about 40 miles from Bucharest, with which it has | 
been connected by railway since 1869 It presents on the 
whole rather a mean appearance, rising out of the mud 
embankments of the river, but its population is increasing, 
its commerical advantages as the port of Bucharest are 
becoming more generally recognized, and improvements are 
consequently being effected in the town itself. It is the 
seat of a court of primary instance, and has a normal school 
and a gymnasium The fortifications to which it was 
formerly indebted for no small part of its importance were 
destroyed in 1829, and its only defence is a castle on the 
island of Slobosia, with which it communicates by a bridge 
Giurgevo, or, as it was called by its founders, San Zorzo, 
that is, San Giorgio, or St George’s, owes its origin to the 
Genoese of the 14th century. It has frequently figured in 
the wars whereby the lower Danube has so often been laid 
waste. The population m 1875 was about 15,000. 

GIUSTI, Giuseppe (1809-1850), Tuscan satirical poet, 
was bom at Monsummano, a small village of the Valdime- 
vole, on May 12, 1809. His father, a cultivated and rich 
man, accustomed his son from childhood to study, and 
himself taught him, among other subjects, the first 
rudiments of music. Afterwards, in order to curb his 
too vivacious disposition, he placed the boy under the 
charge of a priest near the village, whose severity did 
perhaps more evil than good. At twelve Giusti was sent 
to school at Florence, and afterwards to Pistoia and to 
Lucca; and during those years he wrote his first verses. 
In 1826 he went to study law at Pisa; but, disliking the 
study, he spent eight years in the course, instead of the 
customary four. He lived gaily, however, though his father 
kept him short of money, and learned to know the world, 
seeing the vices of society, and the folly of certain laws 
and customs from which his country was suffering. The 
experience thus gained he burned to good account in the 
use he made of it in his satire. 

His father had in the meantime changed his place of 
abode to Pescia ; but Giuseppe did worse there, and in 
November 1832, his father having paid his debts, he le- 
turned to study at Pisa, seriously enamoured of a woman 
whom he could not marry, but now commencing to write 
in real earnest in behalf of his country. With the poem 
called La Ghigliottina (the guillotine), Giusti began to 
strike out a path for himself, and thus revealed his great 
genius. From this time he showed himself the Italian 
Beranger, and even surpassed the Frenchman in richness of 
language, refinement of humour, and depth of satirical 
conception In Bdranger there is more feeling for what is 
needed for popular poetry. His poetry is less studied, its 
vivacity perhaps more boisterous, more spontaneous, but 
Giusti, in both manner and conception, is perhaps more 
elegant, more refined, more penetrating. In 1834 Giusti, 
having at last entered the legal profession, left Pisa to go 
to Florence, nominally to practice with the advocate Capo- 
quadri, but really to enjoy life m the capital of Tuscany. 
He fell seriously in love a second time, and as before was 
abandoned by his love It was then he wrote his finest 
verses, by means of which, although his poetry was not 
yet collected in a volume, but for some years passed 
from hand to hand, his name gradually became famous. 
The greater part of his poems were published clandes- 
tinely at Lugano, at no little risk, as the work was destined 
to undermine the Austrian rule in Italy. After the publi- 
cation of a volume of verses at Bastia, Giusti thoroughly 
established his fame by his Gwgillino, the best in moral 
tone as well as the most vigorous and effectivo of his 
poems. The poet sets himself to represent the vileness 
of the treasury officials, and the base means they used to 
conceal the necessities of the state. The GmgUlino has 
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all the character of a classic satire. When first issued 
m Tuscany, it struck all as too impassioned and per- 
sonal. Giusti entered heart and soul into the political 
movements of 1847 and 1848, served in the national 
guard, sat in the parliament for Tuscany ; but finding that 
there was more talk than action, that to the tyranny of 
princes had succeeded the tyranny of demagogues, he 
began to fear, and to express the fear, that for Italy evil 
rather than good had resulted. He fell, m consequence, 
from the high position he had held in public estimation, 
and in 1848 was regarded as a reactionary. His friend- 
ship for the marquis Gmo Capponi, who had taken him 
into his house during the last years of his life, and who 
published after Giusti’s death a volume of illustrated pro- 
verbs, was enough to compromise him in the eyes of such 
men as Guerrazzi, Montanelli, and Niccolini. On May 31, 
1850, he died at Florence in the palace of his friend. 

The poetry of Giusti, under a light trivial aspect, has a 
lofty civilizing significance. The type of his satire is 
entirely original, and it had also the great merit of appear- 
ing at the right moment, of wounding judiciously, of 
sustaining the part of the comedy that “castigat ridendo 
mores.” Hence his verse, apparently jovial, was received 
by the scholais and politicians of Italy in all seriousness. 
Alexander Manzoni in some of his letters showed a hearty 
admiration of the genius of Giusti; and tlie weak Austrian 
and Bourbon Governments regarded them as of the gravest 
importance. 

His poems liavo been often reprinted, the best editions being 
those of Le Monniei of Florence, and also that published m Yerona, 
with valuable annotations, by Professoi Giovanni Fioretti in 1876 
Besides the poems, and the proverbs already mentioned, we have a 
volume of select letters, full of vigour and written in the best 
Tuscan language, and a fine critical discourse on Giuseppe Parmi, 
the satuical poet of the last century, whose poetical works are 
published m a volume by Le Monniei In some of his composi- 
tions the elegiac rather than the satirical poet is seen. Many of 
his verses have been excellently tianslated into German by Paul 
Heyse Good English translations were published m the A thencoum 
by the late Mrs T. A. Trollope. 

GIUSTINIANI, the name of a prominent Italian family 
which originally belonged to Venice, but established itself 
subsequently in Genoa also, and at various times had repre- 
sentatives in Naples, Corsica, and several of the islands of 
the Archipelago. 

In the Venetian line the following are most worthy 
of mention. I. Lorenzo (1380-1465), the Lanrentius 
Justmianus of the Homan calendar, at an early age 
entered the congregation of the canons of Saint George 
in Alga, and in 1433 became general of that order. About 
the same time he was made by Eugenius IV. bishop of 
Venice; and his episcopate was marked by considerable 
activity in church extension and reform. On the removal 
of the patriarchate from Grado to Venice by Nicholas V. m 
1451, Giustiniani was promoted to that dignity, which he 
held for fourteen years. He died on January 8, 1465, was 
canonized hy Pope Alexander VIII., his festival (semi-duplex) 
being fixed by Innocent XII. for September 5th, the anni- 
versary of his elevation to the bishopric. His works, con- 
sisting of sermons, letters, and ascetic treatises, have been 
frequently reprinted, — the best edition being that of the 
Benedictine P. N. A. Giustiniani, published at Venice in 
2 vols. folio, 1751. They are wholly devoid of literary 
merit. His life has been written by Bernard Giustiniani, 
by Maffei, and also by the Bollandists. (2 ) Leonardo 
(1388-1446), brother of the preceding, was for some years 
a senator of Venice, and in 1443 was chosen procurator of 
St Mark. He translated into Italian Plutarch’s Lives of 
Ctnna and Lucullus, and was the author of some poetical 
pieces, amatory and religious, as well as of rhetorical prose 
compositions. (3.) Bernardo (1408-1 489), son of Leonardo, 
was a pupil of Guarino and of George of Trebizond, and 

X. — 79 
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entered tlie Venetian senate at an early age. He served on 
several important diplomatic missions both to France and 
Rome, and about 1485 became one of the council of ten. 
His orations and letters were published in 1492 , but his 
title to any measure of fame he possesses rests upon his 
history of Venice, De Origine Urhs Venetiarum relusque 
cib ipsa gestis historict (1492), which was translated into 
Italian by Domenichi m 1545, and which at the time of its 
appearance was undoubtedly the best work upon the subject 
of which it treated. It is to be found in vol. i. of _ the 
Thesaurus of Grmvius. (4.) Pietro, also a senator, lived 
in the 16th century, and wrote an JSistoria rerum Venetarum 
in continuation of that of Bernardo. He was also the 
author of chronicles De Gestis Fetri Mocenigi and De Bello 
Venetorum cum Oarolo VIII. The latter has been re- 
printed in the Script. Rer. Ital. , vol. xxi 

Of the Genoese branch of the family the most prominent 
members were the following (1.) Paolo, di Moniglia 
(1444-1502), a member of the order of Dominicans, was, 
from a comparatively early age, prior of their convent at 
Genoa As a preacher he was very successful, and bis talents 
were fully recognized by successive popes, by whom he was 
made master of the sacred palace, mqiusitor-general for all 
the Genoese dominions, and ultimately bishop of Scio and 
Hungarian legate. He was the author of a number of 
Biblical commentaries (no longer extant), which are said to 
have been characterized by great erudition. (2.) Agostino 
(1470-1536), was born at Genoa, and spent some wild 
years m Valencia, Spain. Having m 1487 joined the 
Dominican order, he gave himself with great energy to the 
study of Greek, Hebrew, Chaldee, and Arabic, and m 1514 
commenced the preparation of a polyglot edition of the 
Bible. As bishop of Nebbio in Corsica, he took part in 
some of the earlier sittings of the Lateran council (15 16— 
17), but, m consequence of party complications, withdrew to 
his diocese, and ultimately to France, where he became a 
pensioner of Francis I, and was the first to occupy a chair 
of Hebrew and Arabic m the university of Paris _ After an 
absence from Corsica for a period of five years, during which 
he visited England and the Low Countries, and became 
acquainted with Erasmus and More, he returned to Nebbio 
about 1522, and there remained, with comparatively little 
intermission, till in 1536, when, while returning from a visit 
to Genoa, he perished m a storm at sea He was the possessor 
of a very fine library, which he bequeathed to the republic 
of Genoa. Of bis projected polyglot only the Psalter was 
published ( Psalterium Hebrceim , Gr cecum, Arccbicum, et 
Ohaldaicum, Genoa, 1616). Besides the Hebrew text, the 
LXX. translation, the Chaldee paraphrase, and an Arabic 
version, it contains the Vulgate translation, a new Latin 
translation by the editor, a Latin translation of the Cbaldee, 
and a collection of scholia Giustmiam printed 2000 copies 
at his own expense, including fifty m vellum for presentation 
to the sovereigns of Europe and Asia ; but the sale of the 
work did not encourage him to proceed with the New Testa- 
ment, which he had also prepared for the press. Besides 
an edition of the book of Job, containing the original text, 
the Vulgate, and a new translation, he published a Latin 
version of the Moreh Wevochim of Maimonides ( Director 
Dubitantmm aut Perplexorum, 1520), and also edited in 
Latin the Aureus Libellus of iEneas Platonicus, and the 
Timceus of Ohaleidius. His annals of Genoa ( Castigatissimi 
annali di Genova ) were published posthumously in 1537. 

The name Giustiniani has also been borne by the follow- 
ing: — (1 ) Pompeio (1569-1616), a native of Corsica, who 
served under Alessandro Farnese and the marquis of Spinola 
in the Low Countries, where he lost an arm, and, from the 
artificial substitute which he wore, came to be known by the 
soubriquet Bras de Fer. He also defended Crete against 
the Turks ; and subsequently was killed in a reconnaissance 
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at Fri uli. He left in Italian a personal narrative of the war 
m Flanders, which has been repeatedly published in a Latin 
translation (JBellum Belgicum, Antwerp, 1609). (2.) Giov- 

anni (1513-1556), born in Candia, translator of Terence’s 
Andria and Bunuchus, of Cicero’s In Vevrem , and of 
Virgil’s AEneid, 1. viu. (3) Orsatto (1538—1603), Vene- 
tian senator, translator of the CE dipus Tyrannus of Sopho- 
cles, and author of a collection of Rime, in imitation of 
Petrarch. He is regarded as one of the latest representa- 
tives of the classic Italian school. (4.) Geronimo, a 
Genoese, flourished during the latter half of the 1 6th cen- 
tury. He translated the Alceshs of Euripides and three of 
the plays of Sophocles ; and wrote two original tragedies, 
Jephte and Christo in Passione. (5.) Vincenzo, who m the 
beginning of the 17th century built the Roman palace and 
made the art-collection which are still associated with his 
name (see Galleria Gmstimana , Rome, 1631). The collec- 
tion was removed in 1807 to Pans, where it was to some ex- 
tent broken up. In 1815 all that remained of it, about 170 
pictures, was purchased by the king of Prussia and removed 
to Berlin, where it forms a portion of the royal museum. 

GIVET, one of the strongest fortified towns of France, 
on the Belgian frontier, situated in the department 
of Ardennes, on the river Meuse, 40 miles N.N E. of 
Mezieres The Eastern French railway connects it with 
Rheuns, and the Belgian railways connect it with Namur 
and Charleroi It is divided into three portions — the 
citadel called Charlemont, and Grand Givet on the left 
bank of the river, and on the opposite bank Petit Givet, 
connected with Grand Givet by a stone bridge of five 
arches The citadel of Charlemont, built by the emperor 
Charles V. in 1555, is situated at the top of a precipitous 
rock 705 feet high, and on the east side, by which alone it 
is accessible, is fortified by six bastions and several other 
works. Grand Givet has four bastions and three ravelins, and 
Petit Givet 3 bastions. The fortress has accommodation for 
25,000 men, but can be held by 3000 or 4000. The town 
Is famed for its clay tobacco-pipes. There are also manu- 
factures of nails, lead pencils, sealing wax, white lead, glue, 
earthenware, and leather, and the town has some trade. 
The population in 1876 was 5275. 

GIVORS, a town of France, department of Rh6ne, is 
situated on the Rhone and the canal of Rive-de-Gier, near 
the railway between Lyons and St Etienne, 14 miles south 
of Lyons. It has glass and tile works, potteries, tanneries, 
foundries, silk factories, and dyeworks, and is the prin- 
cipal entrepot for the coal and coke of the Gier valley. 
Near it are the ruins of the chateau of St Gerald and of the 
convent of St Ferrdol. Population (1876), 10,856. 

GLACIER, 1 a name given to a mass of ice, having its 
origin ‘in the hollows of mountains where perpetual snow 
accumulates, but which makes its way down towards the 
lower valleys, where it gradually melts, until it terminates 
exactly where the melting, due to the contact of the warmer 
air, earth, and rain of the valley, compensates for tho 
bodily descent of the ice from the snow reservoirs of the 
higher mountains. 

The diminution of temperature as we ascend the slopes 
of mountains, is indicated by successive zones of vegetation, 
and finally by the occurrence of perpetual snow (see 
Geology, p. 280). It was first shown by Baron Humboldt 
and Von Buch that the limit of perpetual snow depends 
principally on the temperature of the summer, and not 
upon that of the whole year. 


1 The following 1 are synonyms in different languages and dialeots — 
French, glacier , German, gletsoher ; Italian, giviacciaja , Tyrolese, 
fern , in Oannthia, Mss ■ in the Valais, hegno , in part of Italy, 
mdretto ; in Piedmont, naze ; in the Pyrenees, serneille ; in Norway, 
iishrfe & iisbrecle ; in Lapland, geikna or jegha ; in Iceland, jtikull or 
faU-jUUdl, 
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A. glacier usually protrudes into a valley far below the 
limit of perpetual snow, and terminates amidst a wilderness 
of stones borne down upon its surface and deposited by its 
fusion This earthy and rocky rubbish is termed moraine 
matter, and has already been described (Geology, p. 
281) Lying in front of the lower end of a glacier, it 
marks in a characteristic and certain manner the greatest 
limit of extension which the glacier has at any one time 
attained. Sometimes a glacier is seen to have withdrawn 
very far within its old limits, leaving a prodigious barren 
waste of stones in advance of it, which, being devoid of 
soil, nourishes not one blade of grass. At other times the 
glacier pushes forward its margin beyond the limit which 
it has ever reached (at least within the memory of man), 
tears up the ground with its icy ploughshare, and shoves for- 
ward the yielding turf in wrinkled folds, uprooting trees, 
moving vast rocks, and scattering the walls of dwelling- 
houses in fragments before its irresistible onward march. 1 

The lower end of a glacier is usually steep, — sometimes 
with a dome-shaped unbroken outline, more frequently 
broken up by intersecting cracks into prismatic masses 
which the continued action of the sun and rain sharpen into 
pyramids, often assuming (as in the glacier of Bossons at 
Chamoum) grotesque or beautiful forms From a vault in 
the green-blue ice, more or less perfectly formed each sum- 
mer, the torrent issues which represents the natural drain- 
age of the valley, derived partly from land springs, partly 
from the fusion of the ice. The united or crevassed condi- 
tion of the glacier generally depends almost entirely on the 
slope of its bed. If it incline rapidly, numerous transverse 
fissures are formed from the imperfect yielding of the ice 
during its forced descent along its uneven channel These 
cracks often extend for hundreds of yards, and may be 
hundreds of feet in depth ; but their greatest depth is not 
accurately known, since they are rarely quite vertical. In 
many cases, however, the crevasses are comparatively few 
in number, and the glacier may be readily traversed in all 
directions. This is especially the case if a glacier of con- 
siderable dimensions meets with any contraction in its 
course. The ice is embayed and compressed, and its slope 
lessens, just as in the case of a river when it nears a similar 
contraction preceding a fall. Such level and generally 
traversable spaces may be found about the middle regions 
of the Mer de Glace, the lower glacier of Grindelwald, the 
lower glacier of the Aar, and in many other cases. The 
last-named glacier is perhaps the most remarkably even and 
accessible of any in Switzerland. The slope of its surface 
is in many places only 3°. The Pasterzen glacier in 
Carinthia is even less inclined. It is in such portions of a 
glacier that we commonly find internal cascades, or 
“ moulins.” These arise from the surface water being 
collected into a considerable mass by a long course over its 
unbroken surface, and then precipitated with violence into 
the first fissure it meets with. The descending cascade keeps 
open its channel, which finally loses the form of a fissure, 
presenting that of an open shaft, often of immense depth. 

Nearly connected in their origin with the internal cas- 
cades are the “ gravel cones,” occasionally seen on the sur- 
face of glaciers, which appear to be formed in this way. 
A considerable amount of earthy matter derived by the 
superficial water-runs from the moraine accumulates in 
heaps in the inequalities of the ice, or at the bottom of the 
“ moulins.” As the glacier surface wastes by the action of 
the sun and rain, these heaps are brought to the surface, or 


1 Such a sudden and disastrous increase took place in many of the 
glaciers of Switzerland and Savoy in 1818 (occasioning the catastrophe 
of the Val de Bagnes), and in those of the Bergenstift ui Norway 
about 1740. The retreat of a glacier iar within its old moiames is 
well exemplified in most of the glaciers of the latter country, and 
especially in that of Nygaarcl. 
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rather the general surface is depressed to their level. If 
the earthy mass be considerable, the ice beneath is protected 
from the radiation of the sun and from the violent washing 
of the rain ; it at length protrudes above the general level 
of the glacier, and finally forms a cone which appears to be 
entirely composed of gravel, but is m fact ice at the heart, 
with merely a protecting cover of earthy matter. These 
singular cones are very well seen on the glacier of the Aar, 
but on most others they are comparatively rare The 
similar protective action of large stones detached from the 
moraines and lying on the surface of the ice often produces 
the striking phenomenon of “glacier tables.” Stones of 
any considerable size almost invariably stand upon a slightly 
elevated pillar of ice ; but when they are broad and flat 
they occasionally attain a height of 6 and even of 12 feet 
above the general level. 

The superficial waste of a glacier is thus a very important 
phenomenon. Owing to it the "body of the ice has its 
vertical thickness rapidly diminished during the heats of 
summer, and, as we have already intimated, the lower end 
of a glacier has its position determined by the amount of 
this waste. Suppose a glacier to move along its bed at the 
rate of 300 feet per annum, and imagine (merely for the 
sake of illustration) its yearly superficial waste to be 20 
feet ; then the thickness of the glacier will dimmish by 20 
feet for every 300 feet of its length, or at the rate of 360 
feet per mile, so that the longitudinal section of a glacier 
has the form of a wedge ; and however enormous its original 
thickness, after a certain course we must at length come to 
the thin end of the wedge, and that the more rapidly as the 
causes of melting increase towards the lower extremity. 
These causes are indeed so various that it is difficult to 
estimate them with accuracy. We have (1) the direct 
solar heat, (2) the contact of warm air, and (3) the 
washing of rain. All these causes act on the surface and 
produce the “ ablation ” of the surface. Besides these, the 
ice of the glacier wastes somewhat beneath by the contact 
of the soil and the washing of the inferior streams. Tins 
may he called its “subsidence.” Further, the natural 
slope of the rocky bed of the glacier causes any point of 
the surface to stand absolutely lower each day m con- 
sequence of the progressive motion. These three causes 
united produce the “ geometrical depression ” of the sur- 
face. Principal J. D. Forbes showed how the several 
effects may usually be distinguished by observation. 
During the height of summer, near the Montanvert, he 
found the daily average ablation to be 3-62 inches, the daily 
subsidence to be l - 63 inches. Seventh-tenths of the geo- 
metrical depression are due therefore to the former cause, 
and three- tenths to the latter. This is a very large amount, 
and it is certain that during the colder period of the year, 
and whilst the glacier is covered with snow, the subsidence 
is not only suspended, but the glacier recruits in thickness 
a portion of its waste during the seasons of summer and 
autumn. To this subject we shall again return. 

The middle region of the great glaciers of the Alps extends 
from the level of about 6000 to 8000 feet above the sea. 
The inclination is usually there most moderate — say from 
2|° to 6°. Bufc this is not invariably tbe case. Beyond 
8000 feet we reach the snow-lme. The snow-lme is a fact 
as definite on the surface of a glacier as on that of a moun- 
tain, only in the former case it occurs at a somewhat lower 
level. It cannot be too distinctly understood that the 
fresh snow annually disappears from the glacier proper. 
Where it ceases entirely to melt, it of course becomes in- 
corporated with the glacier. We have therefore arrived at 
the region where the glacier forms', everywhere below it only 
wastes. This snowy region of the glacier is called in French 
neve, in German Jim. As we ascend the glacier it passes 
gradually from the state of ice t'o the state of snow. The 



628 


GLACIER 


superficial layers are more snowy and white, in fact nearly 
pure snow ; the deeper ones have more colour and consist- 
ence, and break on the large scale into vast fragments, 
which at Chamouni are called seracs. The neve moves, as 
the glacier proper does, and it is fissured by the inequalities 
of the ground over which it passes. These fissures are less 
regular than those of the lower glacier. They are often 
much wider, in fact of stupendous dimensions, and, being 
often covered with treacherous snowy roofs, constitute one 
of the chief dangers of glacier travelling. The constitution 
of the neve may be well studied on the Glacier du Geant, 
a tributary of the Mer de Glace. The mountain-clefts in 
which large glaciers lie usually expand in their higher 
portions (in conformity with the ordinary structure of 
valleys) into extensive basins in which snow is perpetual, 
and which therefore contain the neve, the true origin and 
material of the glacier, which is literally the overflow of these 
snowy reservoirs. The amount of overflow, or the dis- 
charge of the glacier — upon which depends the extent of its 
prolongation into the lower valleys — depends in its turn on 
the extent of the neve or collecting reservoir. Glaciers with 
small reservoirs of necessity perish soon. Their thickness 
being small, the wedge of the glacier soon thins out. They 
are common in confined cirques of the higher mountains. 
Such are the glaciers of the second order described by De 
Saussure. Their slope is often very great — from 20° to 40°. 

The ice of the glacier proper has a very peculiar struc- 
ture, quite distinct from, the stratification of the snow on the 
neve (the relics of its mode of deposit), and one which requires 
special notice. When we examine the appearance of the ice 
in the wall of an ordinary crevasse (especially if it be tolerably 
near the side of the glacier) we are struck with the beautiful 
vertically laminated structure (first observed by Principal 
Porbes) which it commonly presents, resembling delicately 
veined marble (especially the variety called in Ibtiiyci'poUino), 
in shades varying from bluish-green, through green, to white. 
When we trace the direction of the planes constituting the 
laminated structure, by observing them on the surface of the 
glacier (where they are usually well seen after rain, or in 
the channels of superficial water-runs), we find that where 
best developed (or not very far from the sides of the glacier) 
these laminae are nearly parallel to the sides, but rather 
incline from the shore to the centre of the ice stream as we 
follow the declivity of the glacier. 

Forbes found that certain superficial discolorations in the 
form of excessively elongated hyperbolas are due to the 
recurrence (at intervals of some hundred feet along the 
course of the glacier) of portions of ice in which the veined 
structure is more energetically developed than elsewhere, and 
where, by the decomposition of the softer laminae, portions 
of sand and dirt become entangled in the superficial ice, and 
give rise to the phenomena of “ dirt bauds,” which thus 
at a distance display (though in a manner requiring some 
attention to discover) the exact course of this singular 
structure on the surface of the glacier. Fig. 1 displays i 


fig. 4. The structure of the compound glacier, originally 
double, becomes gradually single ; and the “ frontal 
dip” of the laminae at the loop of the horizontal curves, 
which in the upper region is nearly vertical, gradually 
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I slopes forwards until at the lower termination it has a very 
slight dip inwards, or indeed may be reversed and fall out- 
wards and forwards. The general form of a structural 
lamina of a glacier rudely resembles that of a spoon. 

This structure and the accompanying dirt bands liavo 
been recognized by different observers in almost all glaciers, 
including those of Norway and of India. The interval 
between the dirt bands has been shown in the case of the 
Mer de Glace (and therefore probably in other cases) to 
coincide with annual rate of progression, and in the higher 
parts of the glacier (towards the nevfi) to be accompanied 
by wrinkles or inequalities of the surface which .are well 
marked by the snow lying in them during the period of its 
partial disappearance. 

The Motion of Glaciers and its Causes. — There is some- 
thing about a glacier which almost inevitably conveys to 
the mind the idea of a stream. This may be traced in 
the descriptions of unscientific tourists, of poets, and of 
some of those who have addressed themselves more seriously 
to the' question of the real nature of these bodies. To the 
latter class of observers belong Captain Basil Hall and 
Monseigneur Rendu, bishop of Annecy, who had much 
more than hinted at the possibility of a true mechanical 
connexion between the descent of a glacier and that of a 
mountain torrent, or of a stream of lava. But until the 
actual conditions of motion were reduced to rule, it was 
impossible to know how far the analogy was real. 

The most characteristic and remarkable feature of gla- 
ciers is their motion downwards from the nevS towards the 




the superficial form of the dirt bands, and the course of 
the structural laminae projected horizontally. Fig. 2 shows 
an ideal transverse section of the glacier, and fig. 3 another 
vertical section parallel to its length. These three sections 
in rectangular planes will serve to give a correct idea of 
the course of this remarkable structure within the ice, 
but a more popular conception will be formed of it from 
the imaginary sections of a canal -shaped glacier ip 


lower valley. The explanation of it is by far 
r^WTffiir the 'most important application of mechanical 
^ \ \ v physics connected with the subject. The prin- 
^ ■ cipal theories to account for the progressive 

.motion of glaciers which were prevalent pre- 
vious to 1842 may be briefly characterized 
as De Saussure’s and De Charpentier’s, though 
each had been maintained long before by the earlier Swiss 
writers. The first may be called the gravitation theory, 
the latter the dilatation theory. Both suppose that the 
motion of the ice takes place by its sliding bodily over its 
rocky bed, but they differ as to the force which urges it 
over the obstacles opposed by friction and the irregularities 
of the surface on which it moves. 

TJie following quotation from De Sausspye explains his 
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views with liis usual precision : — “ These frozen masses, 
carried along by the slope of the bed on which they rest, 
disengaged by the water (arising from their fusion owing 
to the natural heat of the earth) from the adhesion which 
they might otherwise contract to the bottom — sometimes 
even elevated by the water — must gradually slide and 
descend along the declivity of the valleys or mountain slopes 
(croupes) which they cover It is tins slow but contiuual 
sliding of the icy masses (cles glared) on their inclined bases 
which carries them down into the lower valleys, and which 
replenishes continually the stock of ice in valleys warm 
enough to produce large trees and rich harvests ” Very 
sufficient objections have been urged against this theory. 
It is evident that De Saussure considered a glacier as an 
accumulation of icy fragments, instead of a great and con- 
tinuous mass, throughout which the fissures and “crevasses” 
bear a small proportion to the solid portion , and that he has 
attributed to the subglacial water a kind and amount of 
action for which there exists no sufficient or even probable 
evidence. The main objection, however, is this, that a 
sliding motion of the kind supposed, if it commence, must 
be accelerated by gravity, and the glacier must slide from 
its bed in an avalanche. The small slope of most glacier- 
valleys, and the extreme irregularity of their bounding walls, 
are also great objections to this hypothesis. 

The dilatation theory ingeniously meets the difficulty of 
the want of a sufficient moving power to drag or shove a 
glacier over its bed, by calling in the well-known force with 
which water expands on its conversion into ice. The glacier 
being traversed by innumerable capillary fissures, and being 
in summer saturated with water in all its parts, it was 
natural to invoke the freezing action of the night to convert 
this water into ice, and by the amount of its expansion to 
urge the glacier onwards in the direction of its greatest 
slope. In answer to this, it is sufficient to observe, in the 
first place, that during the height of summer the portions 
of those glaciers which move fastest are never reduced below 
the freezing point, and that, even in the most favourable 
cases of nocturnal radiation producing congelation at the 
surface, it cannot (by well-known laws of conduction) pene- 
trate above a few inches into the interior of the glacier. 
Again, the ascertained laws of glacier-motion are (as will 
be immediately seen) entirely adverse to this theory, as it 
is always accelerated by hot weather and retarded by cold, 
yet does nob cease even in the depths of winter. 

It is singular how slow observers were to perceive tbe 
importance to the solution of the problem of glacier- 
motion of ascertaining with geometrical precision tbe 
amount of motion of the ice, not only from year to year, 
but from day to day, in summer and winter, whether 
constant or variable at the same point, whether continuous 
or by starts ; if variable, on what circumstances it depended, 
and in what manner it was affected at different points of 
the length and breadth of a glacier. 

This method of studying the question was taken up by 
Forbes. His observations were commenced on the Mer de 
Glace of Chamouni, in June 1842. Between tbe 26th and 
27th of that month the motion of the ice opposite a point 
called tlie “ Angle ” was found, by means of a theodolite, to 
be 16'5 inches in 26 hours ; between tbe 27th and 28th, 
17-4 inches in 25| hours , and from about 6 a.m. to 6 p.m. 
on the 28th the motion was 9 '5 inches, or 17 '5 inches in 
24 hours ; whilst the proportional motion during even an 
hour and a half was observed. No doubt could therefore 
remain that tbe motion of the ice is continuous and toler- 
ably uniform — in short, that it does not move by jerks. Ho 
also ascertained about the same time that the motion of the 
ice is greatest towards the centre of a glacier and slower at 
the sides, contrary to an opinion then maintained on high 
authority. He next found that the rate of motion varied 
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at different points of the length of the same glacier, being 
on the whole greatest where the inclination of its surface is 
greatest. As the season advanced, he observed notable 
changes in the rate of motion of tbe same part of the ice, 
and connected it by a very striking direct relation with the 
temperature of the air. These facts were established during 
the summer of 1842, and promptly published. By means 
of occasional observations during the following winter and 
spring by his guide, Auguste Balmat of Chamouni, and by 
a more full comparison of tbe entire motion of a glacier for 
twelve months with its motion during the hot season of the 
year, another generally received error was rectified: the 
motion of the glacier continues even in winter, and it has a 
very perceptible ratio to the summer motion. Last of all, 
it was found that the surface of a glacier moves faster than 
the ice nearer the bottom or bed. 

These and some minor laws of motion, being undoubted 
expressions of the way in which glaciers move, were formu- 
lated by Forbes in an approximate theory : “ A glacier is 
an imperfect fluid or a viscous body, which is urged down 
slopes of a certain inclination by tbe mutual pressure of its 
parts.” The analogy subsisting between the motion of a 
glacier and that of a river (which is a viscous fluid, — were 
it nob so, its motion would be widely different) will be best 
perceived by stating more precisely its laws of motion 

1, Eacli portion of a glacier moves, not indeed with a constant 
velocity, but m a continuous manner, and not by sudden sub- 
sidences with intervals of xepose This, of course, is characteristic 
also of a river. 

2. The ice m the middle part of the glacier moves much faster 
than that near the sides oi banks , also the surface moves faster 
than the bottom. Both these facts obtain in the motion of a river 
in consequence of the faction of the fluid on its banks, and m con- 
sequence also of that internal faction of the fluid which constitutes 
its viscosity. 

Thus, at four stations of the Mer de Glace, distant respectively 
from the w r est shoie of the glacier 100 230 405 365 yds., 

tlie relative velocities were .... 1‘000 1 332 1'356 1’367. 

3 The variation of velocity (as in a river) is most rapid near the 
sides, whilst the middle parts move nearly uniformly This and 
the piecediug laws are also fully brought out by the subsequent 
experiments of M. Agassiz on the glaciei of the Aar, and of MM. 
Schlagintweit on the Pasterzen glacier 

4 The variation of velocity of a glacier from the sides to the 
middle is nearly in propoilion to the absolute velocity of the 
glaciei, — whether that absolute velocity change in the same place 
in consequence of change of season, or between one point and 
another of the length of the same glacier, depending on its 
declivity. See (5) and (6) below. 

5 The glacier, like a stream, has its pools and its rapids. 
■Where it is embayed by rocks it accumulates, its declivity in- 
creases, and its velocity at the same time. When it passes down 
a steep, issuing by a narrow outlet, its velocity increases, Thus 
the approximate declivities of the inferioi, middle, and superior 
legions of the Mei de Glace (taken in the direction of its length) 

are 15° 8° 

and the relative velocities are as the numbers .. 1*398 ‘574 *925. 

6. A fact not less important than any of the preceding is that 
increased temperature of the air favours the motion of the ice, and 
generally whatever tends to inciease the proportion of the watery 
to the solid constituents of a glacier, as mild rams, and especially 
the thawing of the superficial snow m spring. The velocity does 
not, however, descend to zero even in the depth of winter. Indeed, 
m the lower and most accessible portions of the Mer de Glace (or 
Glacier des Bois) and the Glacier des Bossons, the ratio of the 
winter to tbe summer motion is almost exactly 1 • 2. On en- 
deavouring to establish a relation between tbe velocity of the 

S ’ aer ana tbe temperature of the ambient air, we find that these 
hush, together almost regularly down to the freezing-point, 
below which, the velocity seems to lemain constant. 

Any mechanical theory of glaciers must he more or less 
imperfect which, does not explain the remarkable veined 
or ribboned structure of the ice, with its peculiar course 
■ through tlie interior of the glacier, as above described. 
According to Forbes the fundamental idea is that the 
veined or ribboned structure of the ice is the result of 
internal forces, by which one portion of ice is dragged 
past another in a manner so gradual as not necessarily to 
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produce large fissures in the ice, and the consequent sliding 
of one detached part over another, hut rather the effect of 
a general bruise over a considerable space of the yielding 
body. According to this view, the delicate veins seen m 
the glacier, often less than a quarter of an inch wide, have 
their course parallel to the direction of the sliding efiort of 
one portion of the ice over another Amongst other proofs 
of this fundamental conception that the veined structure is 
the external symbol of this forced internal motion of a body 
comparatively solid, Forbes cited a striking instance from 
the glacier of La Brenra, on the south side of Mount Blanc. 
In this case the ice of the glacier, forcibly pressed against 
the naked rocky face of an opposing hill is burned into a 
uew direction ; and m thus shoving and squeezing past a 
prominence of rock, he observed developed in the ice a 
“ veined structure ” so beautiful that “ it was impossible to 
resist the wish to carry off slabs, and to perpetuate it by 
hand specimens. 3 ’ This perfectly developed structure was 
visible opposite the promontory which held the glacier m 
check, and. past which it struggled, leaving a portion of its 
ice completely embayed m a recess of the shore behind it 
Starting from this point as an origin, the veined laminae 
extended backwards and upwards into the glacier, but did 
not spread laterally into the embayed ice. They could, 
however, be traced from the shore to some distance fiom 
the promontory into the icy mass. The direction of lamin- 
ation exactly coincided with that in which the ice must 
have moved if it was shoved past the promontory at all 
That it did so move was made the subject of direct proof, 
by fixing two marks on the ice opposite the promontory, 
one on the nearer, the other on the farther side of the belt 
of ice which had the lamination best developed. The first 
mark was 50 feet from the shore, and moved at the rate of 
4'9 inches daily ; the other mark was 170 feet further off, 
and moved almost three times faster, or 14*2 niches daily. 
Throughout this breadth of 170 feet there was not a single 
longitudinal crevasse which might have facilitated the dif- 
ferential motion. A parallelogram of compact ice, only 170 
feet wide, was therefore moving in such a manner that, 
whilst one of its sides advanced only a foot, the other 
advanced a yard Ho solid body, at least no rigid solid 
body, can advance m such a manner ; Forbes therefore 
concluded that glacier-ice is plastic, that the veined structure 
is unquestionably the result of the struggle between the 
rigidity of the ice and the quasi-fluid character of the 
motion impressed upon it, and that this follows, not only 
from the direction of the lamime, hut from their becoming 
distinct exactly in proportion to their nearness to the point 
where the braise is necessarily strongest. The subsequent 
experiments of Sorby on the cleavage structure of rocks 
proved that it has arisen as the result of intense lateral 
compression, and could be imitated in many artificial sub- 
stances. Tyndall obtained it even in beeswax, the analogy 
between which and the veined structure of ice is very close. 
Though Forbes termed his expression of the laws of glacier 
motion the “viscous” or “plastic theory,” it was rather a state- 
ment of fact than an explanation of the physical processes 
concerned in the descent of glaciers. Against his views it was 
of course objected that ice is by its nature a brittle solid, and 
not sensibly possessed of any viscous or plastic quality. But 
he cogently replied that the qualities of solid bodies of vast 
size, and acted on by stupendous and long-continued forces, 
cannot be estimated from experiments on a small scale, 
especially if short and violent ; that sealing-wax, pitch, and 
other similar bodies mould themselves, with time, to the 
surfaces on which they lie, even at atmospheric temperatures, 
and whilst they maintain, at the same time, the quality of 
excessive brittleness under a blow or a rapid change of form ; 
that even ice does not pass at once, and per saltuvi, from the 
solid to the liquid state, but absorbs its latent heat through- 


out a certain small range of temperature (between 28 0, 4 and 
32° of Fahrenheit), which is precisely that to which the ice 
of glaciers is actually exposed , that, after all, a glacier is 
not a crystalline solid, like ice, tranquilly frozen m a mould, 
but possesses a peculiar fissured and laminated structure, 
through which water enters (at least for a great part of the 
year) into its intrinsic composition He insisted that the 
quasi-fluid or viscous motion of the ice of glaciers is not a 
theory but a fact. A substance which is seen to pour 
itself out of a large basm through a narrow outlet without 
losing its continuity; the different parts of which, from top 
to bottom, and from side to centre, possess distinct though 
related velocities; which moves over slopes inconsistent 
with the friction between its surface and the ground on 
which it rests; which surmounts obstacles, and even if 
cleft into two streams by a projecting rock, instead of being 
thereby anchored as a solid would necessarily be, reunites 
its streams below, and retains no trace of the fissure, leaving 
the rock an islet m the icy flood, — a substance which moves 
in such a fashion cannot, Forbes maintained, in any true 
sense of the word, be termed a rigid solid, but must be 
granted to be ductile, viscous, plastic, or semifluid, or to 
possess qualities represented by any of these terms which, 
we may choose to adopt as least shucking to our ordinary 
conception of the brittleness of ice 

The problem of the cause of glacier-motion cannot yet be 
considered to be satisfactorily solved. One of the most im- 
portant contributions to the solution of this question was 
made by Professor James Thomson when he predicted that 
the fieezmg point of ice must be lowered by pressure, and 
when he sought by means of this property to explain the 
plastic or viscous behaviour of glaciers contended for by 
Foibes. This prediction was experimentally verified by 
his bi other, Sir W Thomson. Tyndall subsequently to 
Forbes’s work brought forward an explanation termed the 
“ pressure or fracture and regelation theory. ” Some experi- 
ments of Faraday in 1850 had shown that two pieces of ice 
with moistened surfaces would if in contact adhere, owing to 
the freezing of the thin, film of water between them, while 
at a lower temperature than 32°, and with consequently 
dry surfaces, no adhesion took place. The freezing was 
obtained even under warm water. Starting from those 
observations Tyndall was led to make experiments on tho 
effects of compression upon ice, and found that a quantity 
of pounded ice could bo moulded into a compact homo- 
geneous mass. This property possessed by ice of reuniting 
by pressure after fracture was termed regelation, and was 
applied by Tyndall m explanation of the motion of glaciers. 
He maintained that tho ice of a glacier is a solid brittle 
substance, and that its descent down a valley is due to 
constant rupture produced by the effects of gravitation and 
to the consequent sliding forward of the mass in which the 
surfaces of fracture speedily reunite. He pointed more 
particularly to the ice-falls of glaciers where the ice in pass- 
ing over a steep descent and undergoing great tension does 
not yield as a viscous body, but is fractured as a solid. 
More recently Canon Mosely investigated the physics of 
glaciers, especially by determining the shearing force of the 
ice. He found that in a glacier of such a uniform section 
and slope, moving at such a uniform rate, as the Mer de 
Glace at Les Pouts, the aggregate resistance offered by the 
ice to its descent is about 34 times greater than the force 
of gravitation. He therefore concluded it to be physically 
impossible that a glacier could slide down its valley by its own 
weight, and consequently that the gravitation or fracture 
and regelation theory could not be maintained. The sloiv 
descent of sheet lead on a roof of moderate inclination, and 
its ability even to draw out from the rafters the nails with 
which it had been fastened, led him to propound another 
theory of glacier-motion, viz., that it is due to expansion 



GLA- 

and contraction caused by changes of solar heat. He con- 
tended that the ice, like the lead, is expanded by heat, and 
that, as it cannot on expansion move np the valley without 
overcoming the resistance of gravitation as well as of friction, 
it necessarily moves chiefly downward, in which direction 
gravitation co-operates. Contraction on the other hand must 
also tend to send the ice downward, for a larger part will 
move with the force of gravitation than against it. Dr Croll, 
objecting to Canon Mosely’s views that no observed alterna- 
tions of glacier temperature warrant the conclusion that the 
ice can be impelled downward by that cause, has proposed 
yet another explanation. He regards the motion of the ice 
of a glacier as molecular, resulting from the very conduc- 
tion of heat through the mass of the glacier. He contends 
that from the thermal conditions of glacier-ice its molecules 
will melt before their temperature can be raised. Any 
given molecule on melting will transmit its extra heat or 
part of it to the next molecule, which in turn may melt, 
and thus a wave of thaw will travel through the ice. But 
as each molecule loses its heat again it freezes, and in the 
act of solidification exerts an enormous pressure on the 
walls of the interstice into which while fluid it entered. 
Hence in proportion to the amount of heat received by it 
the ice is subjected to great molecular pressure. As the 
glacier cannot expand laterally on account of the walls of 
its channel, and as gravitation opposes its expansion up 
the valley, it necessarily finds relief by a downward move- 
ment — the direction m which gravitation co-operates. 

See De Saussure’s Voyages dans les Alpss, § 585, De Charpentier, 
Essai sur Us Glaciers, 1841, Agassiz, Etudes sur les Glaciers, 1840, 
SysUme Glaciairc, 1847 ; L’Abbe Rendu, “Tlieone des Glaeieis de 
la Savoie,” in Mem Acad Savoie, x., 1841, tianslated by G 
Forbes and published 1875 ; J D Forbes, Travels in the Alps, 
1843, Norway and its Glaciers, 1853, and Occasional Tapers on 
Glaciers, 1859 , Tyndall’s Glaciers of the Alps, 1857 , Mousson’s 
Gletscher der Jetztxeit, 1854 , Mosely, JProc. Boy. Soe , 1869 , Croll, 
Glimate and Tme, 1875 , J. Thomson, Trot Boy. Soe , 1856-7 

GLADBACH, usually called Beegiscii-Gladbach, a 
town of Prussia, circle of Mulheim, government district of 
Cologne, is situated 8 miles N.E. of the latter town. It 
possesses an iron foundry, and manufactories of paper, 
pasteboard, powder, percussion caps, nets, and machinery 
Ironstone, peat, and lime are found in the vicinity. The 
population in 1875 was 7030. 

GLADBACH, or Monchen-GladBxICH, a flourishing and 
rapidly increasing manufacturing town of Rhenish Prussia, 
capital of a circle m the government district of Dusseldorf, 
is situated 16 miles W.8.W. of the town of that name. It 
is one of the chief manufacturing seats of Rhenish Prussia, 
its principal industries being the spinning and weaving of 
cotton, the manufacture of silks, velvet, ribbons, and 
damasks, and dyeing and bleaching. There are also 
tanneries, tobacco manufactories, machine works, and 
foundries. The town possesses a chamber of commerce, a 
gymnasium, and a female school of the higher grade. There 
are an Evangelical and three Catholic churches, one of 
which possesses a choir of 1 250, a nave dating from the 
beginning of the 12th century, and a crypt of the 8th. 
century. Gladbach existed before the time of Charlemagne, 
and a Benedictine monastery was founded near it in 972 
by Archbishop Gero of Cologne. The population in 1855 
was only 4398 ; but it had increased in 1858 to 13,965, in 
1861 to 17,074, in 1871 to 26,354, and in 1875 to 31,962. 

GLADIATORS, professional combatants with men or 
beasts in the Roman arena. That this form of spectacle, 
which is almost peculiar to Rome and the Roman provinces, 
was originally borrowed from Etruria is shown by various 
indications. On an Etruscan tomb discovered at Tarquinii 
tber© is a representation of gladiatorial games; the slaves 
employed to carry off the dead bodies from the arena wore 
masks representing the Etruscan Charon; and we learn 
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from Isidore of Seville that the name for a trainer of 
gladiators, lanista, is an Etruscan word meaning butcher 
or executioner. These games are evidently a survival ot 
the practice of immolating slaves and prisoners on the tomb 
of illustrious chieftains, a practice recorded in Greek, 
Roman, and Scandinavian legends, and traceable even as 
late as this century in the Indian suttee. Even at Rome 
they were for a long time confined to funerals, and hence 
the older name for gladiators was hustuarii ; but in the 
later days of the republic their original significance was 
forgotten, and they formed as indispensable a part of the 
public amusements as the theatre or the circus. 

The first gladiators are said, on the authority of Yalerius 
Maximus, to have been exhibited at Rome in the Eorum 
Boarium 264 B.C., by Marcus and Decimus Brutus at the 
funeral of their father. On this occasion only three 
pairs fought, but the taste for these games spread rapidly, 
and the number of combatants grew apace. In 174 
b.c. Titus Elamininus celebrated his father’s obsequies 
by a three days’ fight, in which 7 4 gladiators took part. 
Julius Caesar engaged such extravagant numbers for his 
aedileship, that his political opponents took fright, and 
carried a decree of the senate imposing a certain limit of 
numbers , hut notwithstanding this restriction he was able 
to exhibit no less than 300 couples. During the later days 
of the republic the gladiators were a constant element of 
danger to the public peace. The more turbulent spirits 
among the nobility had each his band of gladiators to act 
as a body guard, and the armed troops of Clodius, Milo, and 
Catiline played the same part in Roman history as the 
armed retainers of the feudal barons or the condottieri of 
the Italian republics. 

Under the empire, notwithstanding sumptuary enactments, 
the passion for the areua steadily increased. Augustus, 
indeed, limited the shows to two a year, and forbade a 
praetor to exhibit more than 120 gladiators, yet allusions in 
Horace and Persius show that 100 pairs was the fashionable 
number for private entertainments; and in the Marmor 
Ancyranum the emperor states that more than 10,000 men 
had fought during his reign. The imbecile Claudius was 
devoted to this pastime, and would sit from morning till 
night in his chair of state, descending now and then to 
the arena to coax or force the reluctant gladiators to resume 
their bloody work. Under Nero senators aad even well- 
born women appeared as combatants; and Juvenal has handed 
down to eternal infamy the descendant of the Gracchi that 
appeared without disguise as a retianus , and begged his life 
from the secutor , who blushed to conquer one so noble and 
so vile. Titus, whom his countrymen surnamed the 
Clement, ordered a show which lasted 100 days; and Trajan, 
in celebration of his triumph over Deeebalus, exhibited 
5000 pairs of gladiators. Domitian instituted vencitiones by 
torchlight, and at the Saturnalia of 90 a.d. arranged a battle 
between dwarfs and women. Even as late as 200 a.d. an 
edict was passed forbidding women to fight. How widely 
the taste for these sanguinary spectacles extended through- 
out the Roman provinces is attested by monuments, inscrip- 
tions, and the remains of vast amphitheatres. From Britain 
to Syria there was not a town of any size that could not 
boast its arena and annual games. The following inscrip- 
tion copied from the pedestal of a statue shows the important 
part they played m provincial life : — “ In four days, at Min- 
turme, he showed eleven pairs of gladiators, who did not 
cease fighting till one half, all the most valiant men in Cam- 
pania, had fallen. You remember it well, noble fellow 
citizens ” After Italy, Gaul, North Africa, and Spain were 
most famous for their amphitheatres; and Greece was the 
only Roman province where the institution never took root. 

Gladiators were commonly drawn either froiu prisoners 
of war, or slaves,, or criminals condemned to death. Thus 
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in the first class we read of tatooed Britons m tlieir war 
chariots, Thracians with their peculiar bucklers and scimi- 
tars, Moors from the villages round Atlas, and negroes from 
central Africa, exhibited m the Colosseum. Down to the 
time of the empire only greater malefactors, such as 
brigands and incendiaries, were condemned to the arena ; 
but by Caligula, Claudius, and Nero this punishment was 
extended to minor offences, such as fraud and peculation, 
in order to supply the growing demand for victims. For 
the first century of the empire it was lawful for masters to 
sell their slaves as gladiators, but this was forbidden by 
Hadrian and Marcus Aurelius. Besides these three regular 
classes, the ranks were recruited by a considerable number 
of freedmen and Roman citizens who had squandered their 
estates, and voluntarily took the ciuctor amentum gladict- 
torium, by which for a stated time they bound themselves 
to the lanista. Even men of birth and fortune not seldom 
entered the lists, either for the pure love of fighting, or to 
gratify the whim of some dissolute emperor; and one emperor, 
(Jommodus, actually appeared m person m the arena 
Gladiators were trained in schools (luch) owned either by 
the state or by private citizens ; and though the trade of a 
Linista was considered disgraceful, to own gladiators and 
let them out for hire was reckoned a legitimate branch of 
commerce. Thus Cicero, in his letters to Atticus, congratu- 
lates his friend on the good bargain he had made m pui- 
chasmg a band, and urges that he might easily recoup him- 
self by consenting to let them out twice. Men recruited 
mainly from slaves and criminals, whose lives hung on 
a thread, must have been more dangerous characters than 
modern galley slaves or convicts; and, though highly fed and 
carefully tended, they were of necessity subject to an iron 
discipline In the school of gladiators discovered at 
Pompeii, of the sixty-three skeletons buried m the cells 
many were in irons But hard as was the gladiator’s lot, 
— so hard that special precautions had to be taken to prevent 
suicide, — it had its consolations. A successful gladiator en- 
joyed far greater fame than any modem prize-fighter or 
athlete. He was presented with broad pieces, chains, and 
jewelled helmets, such as may be seen in the museum at 
Naples , poets like Martial sang his prowess ; his portrait 
was multiplied on vases, lamps, and gems ; and high-born 
ladies contended for his favours. Mixed, too, with the lowest 
dregs of the city, there must have been many noble bar- 
barians condemned to the vile trade by the hard fate of war. 
There are few finer characters m Roman history than the 
Thracian Spartacus, who, escaping with seventy of his com- 
rades from the school of Lentulus at Capua, for three years 
defied the legions of Rome ; and after Antony’s defeat at 
Actium, the only part of his army that remained faithful to 
his cause were the gladiators whom he had enrolled at 
Cyzicus to grace his anticipated victory. 

There were various classes of gladiators, distinguished by 
their arms or modes of fighting. The Samnites fought 
with the national weapons — a large oblong shield, a vizard, 
a plumed helmet, and a short sword. The Thraces had a 
small round buckler and a dagger carved like a scythe , 
they were generally pitted against the MirmiUones, so 
called from the fish (fiop/j.v\o$) which served as the crest 
of their helmet. In like manner the Retiarius was matched 
with the Secutor . the former had nothing on but a short 
tunic or apron, and sought to entangle liis pursuer, who 
was fully armed, with the cast-net (jaculum) that he carried 
in his right hand ; and if successful, he despatched him with 
the trident (tridens, fuscind) that he carried in his left. 
We may also mention the Andabatse, wbo wore helmets 
with closed vizors ; the Dimachieri of the later empire; the 
Essedarii, who fought from chariots like the ancient Britons; 
the Hoplomachi, armed like a Greek hoplite; and the 
Lacjueatores, who tried to lasso their antagonists. 
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Tlie estimation in which gladiatorial games were held by Roman 
moralists deseives notice, and the influence that they exeieised upon 
the morals and genius of the nation The Roman was essentially 
eiuel, not so much fiom spite or vindictiveness, as fiom callous- 
ness and detective sympathies This element of inhumanity and 
biutality must have been deeply mgiamed m the national char- 
acter to have allowed the games to become popular, but there can 
be no doubt that it was fed and fostered by the savage foim which 
their amusements took That the sight of bloodshed provokes a 
love of bloodshed and cruelty is a commonplace of morals. To 
the hoirors of the arena we may attubute in part, not only the 
hiutal treatment of then slaves and prisoners, but the frequency 
of suicide among the Romans. On the other hand, we should be 
careful not to exaggerate the effects or draw too sweeping infer- 
ences from the pievalenee of this degiadmg amusement. Human 
nature is happily illogical , and we know that many of the 
Roman statesmen who gave these games, and themselves enjoyed 
these sights of blood, weie m every othei department of life irre- 
proachable, — indulgent fatheis, liumane geneials, and mild mlers 
of pi o vinces In the present state of society it is difficult to con- 
ceive how a man of taste can have endured to gaze upon a scene of 
human butchery Yet we should remember that it is less than 
half a centuiy since bear-baiting was prohibited m England, and 
we are only now attaining that stage of moiality m respect of 
cruelty to animals that was reached m the 5th century, by the help 
of Chustianity, in lespect of ciuelty to men We shall not then 
he gieatly surprised if hardly one of the Roman moralists is found 
to laise his voice against this amusement, except on the score of 
extravagance. Cicero, m a well-known passage commends the 
gladiatorial games as the best discipline against the feai of death 
and sufleimg that can be presented to the eye. The younger 
Pliny, who peihaps of all Romans approaches nearest to our ideal 
of a cultured gentleman, speaks appiovmgly of them. Marcus 
Am ehus, though he did much to mitigate then lionois, yet m his 
wiitmgs condemns the monotony lather than the ciuelty Seneca 
is indeed a splendid exception, and Ins letter to Lentulus is an 
eloquent protest against this inhuman sport But it is without 
a parallel till we come to the writings of the Christian fathers, 
Tertullian, Lactantius, Cypnan, and Augustine In the Confes- 
sions of the last there occius a narrative which is woith quoting 
as a pi oof of the strange fascination which the games exercised even 
on a religious man and a Cluistian. He tells us how Ins inend 
Alipius was dragged against his will to the amphitheatre, how he 
strove to quiet Ins conscience by closing his eyes, how at some 
exciting ciisis the shouts of the whole assembly aroused Ins 
cunosity, how he looked and was lost, grew chunk with the sight 
of blood, and returned again and again, knowing liis guilt yet 
uuablo to abstain. The first Christian empeior was peisuaded to 
issue an edict abolishing gladiatorial games (325), yet m 404 we 
read of an exhibition ot gladiators to celebrate the triumph of 
Hononus over the Goths, and it is said that they were not totally 
extinct in the West till the time oi Tlieodone (see Games). 

Gladiators formed admirable models for the sculptor. One of 
the finest pieces of ancient sculpture that has come clown to us is 
the Wounded Gladiator of the National Museum at Naples. The 
so-called Fighting Gladiator of the Borghese collection, now in the 
Museum of the Louvre, and the Dying Gladiator of the Capitoline 
Museum, which inspired the famous stanza of Childe Harold, have 
been pronounced by modern antiquaxics to represent, not gladi- 
ators, but warriors. In this connexion wo may mention tlu* 
admirable picture of Gerome which hears the title, Ave, Ciesar, 
mouturi to salutimt. 

The attention of archaeologists has been recently directed to the 
tessera} of gladiators. These tessera 1 , of whieli about sixty exist in 
various museums, are small oblong tablets of ivory or bone, with 
an inscription on each of the four sides The first line contains 
a name m the nominative case, presumably that of the gladiator , 
the second line a name in the genitive, that of the patronus or 
domimis; the third line begins with the letters SR, for spcctatus 
or approved, which shows that the gladiator had passed his pre- 
liminary trials ; this is followed by a day of a Roman mouth ; and m 
the fourth line axe the names of the consuls of a particular year. 

Lipsius, Saturnalia, Wescl, 1G75 ; Fncdliindcr, Darstelhmgen am der Sititm- 
genhuhte Bonn, Leipsic, 18GS; II Goell, Kulturbllder am Hellas md Bom, 
Lelpsic, 1863, Chailes Magnin, Let Ortgines du theatre moderns, Paris, 1888 ; II. 
Wallon, J/istoire de I'esclavage, Paris, 1847; Guhl and Koner, The Life of the 
Gteefa and Romans-, Leeky, History of European Morals, (F. S.) 

GLADIOLUS, a genus of monocotyledonous or endogen- 
ous plants, belonging to the natural order Iridacece, and 
representative of the tribe Gladiolece , a group of bulbous 
plants in which the perianth is irregular, and the stamens 
unilateral and arched, with the filaments free. It belongs 
to a subdivision of the Gladiolece , in which the segments of 
the limb of the perianth are very unequal, and is specially 
distinguished by having the perianth tube curved, funnel- 
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shaped, and wideuing upwards, and by the segments 
equalling or exceeding the tube in length. About ninety 
species are described, of which number upwards of fifty aie 
f tom the Cape, and the rest from tropical Africa, the central 
and southern regions of Europe, Persia, the Caucasus, and 
the Levant. One species, G. illyricus, is found apparently 
wild m England, in the blew Forest, Hampshire. Some of 
the species have been cultivated for a long period in our 
flower-gardens, where both the introduced species and the 
modern varieties bred from them are very ornamental and 
popular. G. segetum has been cultivated since 1596, and 
G byzantinus since 1629, while many additional species 
were introduced during the latter half of the 18th century. 
One of the earlier of the hybrids originated in gardens was 
the beautiful G. Golvilhi , raised in the nursery of Mr 
Colvill of Chelsea in 1823 from G. concolor fertilized by G. 
cardinalis. In the first decade of the century, however, the 
Hon. and Rev. W. Herbert had successfully crossed the 
showy G. cardinalis with the smaller but more free-flowering 
G. Uandus, and the result was the production of a lace of 
great beauty and fertility. Other crosses were made with 
G. tristis, G. oppositiflorus , G. Mrsnlus, G alatus, and G. 
natalensis , but it was not till after the production of G. 
gandavensis about 1843, by the crossing of G. natalensis 
with G oppositifiorus (sometimes erroneously attributed to 
natalensis and cardinalis), that the gladiolus may be said 
to have become a general favourite in gardens. Since that 
time the varieties have been greatly multiplied in number, 
and improved in size and quality, as well as marvellously 
varied in colour and marking, so that they have now become 
exceedingly popular. A few years since large numbers of 
novel varieties were annually introduced by the French 
florists, but the English-raised varieties are now in great 
measure superseding them. One cultivator, Mr Kelway of 
Langport, devotes a space of not less than 8 acres to gladioli, 
and cultivates annually from 10,000 to 60,000 each of some 
of the more popular kinds, while seedlings are raised to the 
extent of half a million a year. The seeds are sown in the 
open ground about April, glass culture with so large a num- 
ber being out of the question ; and m the first season the 
young plants make bulbs averaging the size of peas. The 
Lime occupied from the sowing of the seed until the plant 
attains its full strength is from three to four years. The 
approved sorts, which are identified byname, are multiplied 
by means of bulblets or offsets which form around the 
piincipalbulb or corm ; but in this they vary greatly, some 
kinds furnishing abundant increase and soon becoming 
plentiful, while others persistently refuse to yield offsets. 
'I 1 he stately habit and rich glowing colours of the modem 
gladioli render them exceedingly valuable as decorative 
plants during the late summer months. They are, moreover, 
very desirable and useful flowers for cutting for the purpose 
of room decoration, for while tie blossoms themselves last 
fresh for some days, the undeveloped buds open in succes- 
sion, if the stalks are kept in water, so that a cut spike 
will go on blooming for a considerable period. 

GLAMORGAN (Welsh, Gwlad Morgan ), a maritime 
county of South Wales, bounded on the N. by Breck- 
nock and Carmarthen, on the W. by Carmarthen and its 
bay, on the S by the Bristol Channel, and on the E. by 
Monmouth, the boundary line of which is tie Rhymney. 
Its greatest length from E. to W. is about 53 miles, its 
greatest breadth from N. to S. about 29 ; its coast-line 
is about 60 miles, and its area 547,070 acres. 

Glamorgan, with the exception of some flat tracts on the 
borders of the Bristol Channel, consists of a succession of 
hills and valleys, the country inland growing more and 
more mountainous, after a broad tract of plain on the south 
coast, until on the borders of Brecknock its surface is a sea 
of hills, None of the mountains rise to a groat height, 
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the most lofty, Mynydd Llangeinor, being but 1859 feet, 
and tie escarpment of Craig y Llyn about tbe same height 
or a little higher. Y et their bold forms add grandeur to the 
scenery of the county, and their lower slopes are clothed 
with picturesque though not large timber 

The valleys of Glamorgan have been long famous for 
great beauty of scenery. The vale of Glamorgan, some 8 
miles in breadth, has been truly called the “Garden of 
Wales,” and its climate is so mild that myrtles and other 
tender plants flourish in the open air. The vale of Neath 
is known to tourists as the waterfall district ot South 
Wales, the finest falls being betwixt Hirwain and Neath, 
near the Yale of Neath Railway, viz Cilhepstfe fall, the 
three Clwngwyns, the falls of the Pyrddin, Scwd Einon 
Gam, Scwd-Gladys, and Scwd Hen Rbyrld on the Llech, 
with Mehncourt and Abergarwedd still nearer Neath The 
highest of these falls are above 80 feet. Swansea valley 
has also fine scenery. Other valleys are those of the 
Rhymney, the Taff, the Rhondda, and tbe Llwchwr, the 
first two giving their names to important railways. 

The rivers ot Glamorgan are not large. The chief are the 
Rhymney, forming the county’s eastern boundary , the Ogwi 
or Ogmore, which flows into tbe Bristol Channel near 
Porth-Cawl harbour ; the Taff, which rises in tbe Brecon 
Beacon, flows southward through the county, and forms the 
important harbour of Cardiff ; the Neath and Tawe, flowing 
south into Swansea Bay ; and the Llwchwr, which is the 
boundary of the county on the west, and, falling into Car- 
marthen Bay, forms the estuary of the Burry river. 

The chief geological feature of Glamorgan is the Coal- 
measures, which are of the greatest thickness near Neath, 
but extend nearly over the whole county, and are bounded 
by a narrow band of Millstone Grit and Mountain Lime- 
stone, nearly coincident with the county boundary on the 
north. In the extreme south and south-west the Devonian, 
Magnesian Limestone, and the Lias show themselves. 

The climate is mild, and the plains on the coast as well 
as inland are very fertile. The soil is a deep rich loam, 
improved by lime. Agriculture is as yet not so forward as 
it might be with such a soil and climate , but the farms are 
seldom large, and the buildings are not suited to high farm- 
ing. The crops chiefly raised are wheat, beans, pease oats, 
barley, vetches, turnips, and potatoes. The cattle are ot, 
good useful breeds , and good sheep and ponies are reared 
in the hill-country. According to the agricultural statistics 
for 1878, the extent under the different crops (the total 
area being 547,070 acres), and the numbers of live-stock, 
were as follows : — 

Com crops (two-tliirds wheat and oats, and nearly 

one- third barley) 37.139 acres 

Gieeu crops (two-thirds turnips and swedes) 15,054 ,, 

Glass under rotation 26,468 ,, 

Pennanent pasture 186,697 „ 

Baie, fallow, and unci opped arable land, 33,359 ,, 

Total under ciops, bare fallow, and grass 268,707 „ 

Live Stock Horses, including ponies . 13,727 

Cattle .. 46,545 

Sheep 283,389 

Tigs 15,572 

According to the Owners and Heritages Return 1872- 
73, the county was divided among 8426 proprietors, 
holding 428,386 acres, with a gross estimated annual 
rental of .£1,609,379. The estimated amount of commons 
and waste lands was 47,018 acres. Of the owners, 78*8 
per cent, possessed less than one acre, and the average 
value per acre was £3, Is. 8|d. There were 16 proprie- 
tors holding 5000 acres and upwards, viz., C. R. M. 
Talbot 33,920; Earl of Dunraven, 23,706; Marquis of 
Bute, 21,402; Lord Windsor, 12,016; Earl of Jersey, 
7110, Edward Rees Wingfield, 6463; Lord Tredegar, 
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6157 ; Major Vaughan Lee, 6128: Mrs Blandy Jenkins, 
6082 ; Col K. Tynte, 5933 , Sir Ivor B Guest, 5640 , 
T. Penrice, 5411 , Mrs Chetwode, 5399; R. E. L. Jenner, 
5381 ; 0 Bailey, 5343; John D. Llewellyn, 5000. 

The industry of Glamorgan is chiefly applied to its coal 
and iron mines, which practically underlie the whole super- 
ficies of the county, and give it its pre-eminence among 
Welsh counties In 1872 there were no less than 420 coal- 
pits in Monmouthshire and South Wales, and the yield of 
some 15 million tons a year came in very large proportion 
from the Glamorganshire vales of Neath, Taff, Rhondda, 
Ely, &c. Within the last twenty yeais the iron works 
were carried on at an enormous scale of labour and enterprise, 
there being near Merthyr-Tydvil alone upwards of 60 blast 
furnaces ; but m 1873 it appeared that of 57 furnaces in 
Glamorganshire 27 were out of blast, and at present (1879) 
the industry is, from various causes, in a backward 
state. Excellent means of export for coal and iron are 
afforded by the unrivalled docks at Cardiff, the enterprise 
of the late and present marquis of Bate, and by those also at 
Penarth at the mouth of the Ely. These have within con- 
siderably less than a century transformed an insignificant 
Welsh town into a leading port and emporium with a first 
rate harbour and anchorage , whilst another dock at Swan- 
sea serves a like purpose for the export of the copper ore 
smelted at Swansea, Neath, Aberavon, and Treforest, and 
chiefly sold at public ticketings in the first-named town. 
Cardiff and Swansea, especially the latter, also have a very 
large export trade in patent compressed fuel prepared from 
culm and tar. 

Glamorgan can boast historic ruins, such as Caerphilly, 
and Castle Coch near Llandaff, the former a Norman for- 
tress held for Edward II by the younger De Spencer, the 
latter an early English foi tress on an escarpment of moun- 
tain limestone. Other ruined castles are Oystermouth and 
Pennard in Gower, and Coity near Bridgend; while as 
restored castles, resided in by their present owners, are 
Cardiff, the residence of the marquis of Bute, St Eagan’s, 
near Ely station, and St Donat’s andDunraven, both on the 
verge of the Bristol Channel The county has some fine 
cromlechs at St Nicholas and St Lythan’s on the Dyffrin 
estate, at Cotterell near Peterston, and at Arthur’s Stone in 
Gower The Sam Helen, an ancient road, traverses the 
county. At Llantwit Major, near Cowbridge, was the once 
famous divinity school founded by St Germanus, and pre- 
sided over for an incredible term of years by St Iltyd 
Every stone in this old-world town is “ of old memorial ” 
Coity, Coychureh, and Ewenny, near Bridgend, present a fine 
trio of cross churches, with fortified or embattled towers, 
characteristic of the county 

South of Swansea lies the promontory of Gower, famed 
for the beauty of its coast scenery, its people of Flemish 
descent, planted here by Henry I., and its bone-caves. 
The last, in the limestone cliffs, accessible only at low water, 
are at Bacon Hole, Paviland, and Rhosilly Ba,y. 

Besides its ports, Glamorgan has abundant means of 
transit in four railways and a canal, beside numerous tram- 
ways. It contains 128 parishes and 10 hundreds, and is 
m the dioceses of Llandaff and St David’s. Llandaff 
cathedral, 2 miles from the county town of Cardiff, having 
fallen into decay through the neglect of ages previous to 
1844, owed its restoration to a beauty befitting the prestige 
of the earliest Christian see to the energetic endeavours 
of Dean Thomas Williams It was completed in 1869. 

The great changes of recent years in elementary education 
have curiously affected the statistics of schools in Glamorgan. 
Whereas in 1847 there were 327 day schools in all, with 
15,674- scholars, in 1877 the parliamentary return shows 
a great reduction in the number of schools, though these 
have probably a much larger aggregate of scholars. This 


ieturn exhibits 226 public elementary schools m Glamor- 
gan, of which 56 were board-schools, 30 British and 
foreign, 12 Roman Catholic, 1 Wesleyan, and the remainder 
national, parochial, and Church of England schools. Of 
these schools, 41 had each m average attendance upwards 
of 300 scholars, and 2 had upwards of 1000. Fourteen 
only had night schools in operation. As in other south- 
west counties, the Welsh language is losing ground, except 
in remote agricultural districts 

In 1851 the population of the county was 231,849, 
120,748 males and 111,101 females, and in 1871 it was 
397,859,205,660 males and 192,199 females _ The popu- 
lation has increased since the fiist census in 1801 by 
326,980 persons, or 451 per cent. The county returns 
two membeis to parliament, the borough of Merthyr one, 
and the Cardiff and Swansea districts of boroughs one 
each, a total of five in all. In the year ending April 1871 
the amount of real property assessed to income and pro- 
perty tax was £1,219,922. The principal towns with 
the populations in 1871 were — 


Aheiavon 1 

3,574 Llantrisaint 2 

2,039 

Aberdaie 

36,112 Lloughor 1 

1,220 

Bridgend .. 

, 3,539 Merthyr Tydvil 

51,949 

Cardiff 2 

,39,536 Neath 1 

. 9,319 

Cowbndge 2 . 

. 1,134 Swansea 1 ... 

51,702 

Kenfig 1 

591 



The bibhogiaphy of the county is stronger m such, old chiomcles 
as the Brut y Tywysogion than m modem researches Among its 
important contributions to the Archceologia Cctmbrcnsis may hi' 
mentioned the Rev H. H Knight’s Account of Newton Nottagc in 
1S53 , and Dr Thomas Nicholas’s Kistoiy of the Annals and Anti- 
quities of Glcmoiganslmc is the foundation of Ins Counties and 
County Families of Wales ( J DA ) 

GLANDERS, or Equjnia, a specific infectious disease to 
which certain animals, chiefly those possessing an undivided 
hoof, are liable, and which is communicable from them to 
man. The term farcy is also employed to designate a 
variety of this affection, but there is no pathological distinc- 
tion between the two. The disease as it affects animals 
belongs to the subject of Veterinary Medicine. 

Glanders is happily a rare form of disease in man, there 
being evidently less affinity for its development in the 
human subject than in the equine species. It occurs 
chiefly among those who from their occupation are fre- 
quently in contact with horses, such as grooms, coachmen, 
cavalry soldiers, veterinary surgeons, <&c., and seems always 
produced either by direct inoculation of the virus from a 
diseased animal into the broken skin, or by the respiration 
of air containing the poison. It is said to have occasionally 
been transmitted from man to man, but such an occurrence 
is extremely rare. 

A period of incubation, lasting from three to five days, 
generally follows the introduction of tho virus into tho 
system. This period, however, appears sometimes to be of 
much longer duration, especially where there has been no 
direct inoculation of the poison. The first symptoms are a 
general feeling of illness, accompanied with pains in the 
limbs and joints resembling those of acute rheumatism. If 
the disease has been introduced by means of an abraded 
surface, pain is felt at that point, and inflammatory swelling 
takes place there, and extends along the neighbouring 
lymphatics. An ulcer is formed at the point of inoculation 
which discharges an offensive ichor, and blebs appear in tbe 
inflamed skin, along with diffuse abscesses, as in phlegmonous 
erysipelas. Sometimes the disease stops short with these 
local manifestations, but more commonly goes on rapidly 
accompanied with symptoms of grave constitutional disturb- 
ance. Over the whole surface of the body there appear 
numerous red spots or pustules, which break and discharge 

1 Contributory to Swansea parliamentary district of boroughs. 

a Contributory to Cardiff parliamentary district of boroughs. 
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a thick mucous or sanguineous fluid. Besides these there 
are larger swellings lying deeper m the subcutaneous tissue, 
which at first are extremely hard and painful, and to which 
the term farcy “buds” or “buttons” is applied. These 
ultimately open and become extensive sloughing ulcers 

The mucous membranes participate m the same lesions 
as are present m the skin, and this is particularly the 
case with the interior of the nose, where indeed, in many 
instances, the disease first of all shows itself. This organ 
becomes greatly swollen and inflamed, while from one or 
both nostrils there exudes a copious discharge of highly 
offensive purulent or sanguineous matter. The lining mem- 
brane of the nostrils is covered with papules similar m 
character to those on the skm, which form ulcers, and may 
lead to the destruction of the cartilaginous and bony 
textures of the nose. The diseased action extends into the 
throat, mouth, and eyes, while the whole face becomes 
swollen and erysipelatous, and the lymphatic glands under 
the jaws inflame and suppurate. Not unfrequently the 
bronchial tubes become affected, and cough attended with 
expectoration of matter similar to that discharged from 
the nose is the consequence. The general constitutional 
symptoms are exceedingly severe, and advance with great 
rapidity, the patient passing into a state of extreme pros- 
tration. In the acute form of the disease recovery rarely 
if ever occurs, and the case generally terminates fatally in a 
period varying from two or three days to as many weeks. 

A chronic form of glanders and farcy is occasionally met 
with, m which the symptoms, although essentially the same 
as those above described, advance much more slowly, and 
are attended with relatively less urgent constitutional dis- 
turbance. Cases of recovery from this form are on record ; 
but in general the disease ultimately proves fatal by exhaus- 
tion of the patient, or by a sudden supervention, which is 
apt to occur, of the acute form. On the other hand, acute 
glanders is never observed to become chronic. 

In the treatment of this malady the main reliance is to 
be placed on the maintenance of the patient’s strength by 
strong nourishment and tonic remedies If the point of 
inoculation of the virus can be early made out, its active 
cauterization, as in the case of any poisoned wound, should 
be resorted to The opening of abscesses antiseptically, as 
well as the use of antiseptic lotions for the affected mucous 
membranes, is recommended. In all cases of the outbreak 
of glanders it is of the utmost consequence to prevent the 
spread of the disease by the destruction of affected animals, 
and the cleansing and disinfection of infected localities. 

GLANVIL, Glanvill, or Glanville, Ranulpii de 
(died 1190), the oldest writer o,n English jurisprudence and 
chief justiciary of England in the reign of Henry II., was 
bom at Stratford in Suffolk, but in what year is unknown. 
There is also almost no information regarding his early life. 
Butterley Abbey was founded by him in 1171. In 1174, 
along with other barons of Y orkshire, he raised a body of 
knights to oppose William the Lion, king of Scotland, who 
had invaded the north of England, and it was he who took 
the king prisoner at Alnwick. In 11 76 he was appointed 
sheriff of Yorkshire, in 1176 justice of the king’s court and 
a justice itinerant in the northern circuit, and in 1180 
chief justiciary of all England. It was under his direction 
that Henry II. completed his judicial reforms, but the 
principal of them had been carried out before he came into 
office. After the death of Henry in 1189 Glanvil was 
removed from his office by Richard I., and imprisoned till 
he had paid a ransom, according to one authority, of 
.£15,000. Shortly after obtaining his freedom he joined 
the order Of the cross, and he died at the siege of Acre 
m 1190. At the instance, it is supposed, of Henry II., 
Glanvil wrote or superintended the writing of the Tractatus 
de legibus et consueiudiiiibus regni Anglice, which is divided 
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into 14 books, and is chiefly a practical treatise on the 
forms of procedure in the curia regis or king’s court, the 
principles of law involved in these forms being only incident- 
ally referred to. As the source of our knowledge regard- 
ing the earliest form of the curia regis, and for the informa- 
tion it affords regaidmg ancient customs and laws, it is of 
great value to the student of English history. It is now 
generally agreed that the work of Glanvil is of earlier date 
than the Regiam Majestatem , a work which bears a close 
resemblance to his. To him is also ascribed the recension 
of English laws made m the reign of Henry II. 

The treatise of Glanvil was first punted in 1554 An English 
translation, with notes and introduction by John Beames, was pub- 
lished at London m 1812. A MS copy of a Norman-Eren ch transla- 
tion, made apparently m the reign of King John, is contained m the 
library of the duke of Northumberland at Alnwick Castle. 

GLANVILL, or Glanvil, Joseph (1636-1680), was born 
at Plymouth in 1636, and was educated at Oxford uni- 
versity, where he graduated as M.A. m 1658. In 1666 he 
obtained the cure of Abbey Church at Bath, in 1678 he 
became prebendary of the church of Worcester, and acted as 
chaplain m ordinary to Charles II. He died at Bath, 
November 16, 1680, in the forty-fourth year of his age. 
Glanvill’s first work, The Vanity of Dogmatizing, or Con- 
fidence m Opinions, manifested in a Discourse of the short- 
ness and uncertainty of our Knowledge, and its Causes, with 
Reflexions on Reripateticism, and an Apology for Philosophy, 
1661, is interesting as showing one special direction in 
which the new method of the Cartesian philosophy might 
be developed. Pascal had already shown how philosophical 
scepticism might be employed as a bulwark for faith, and 
Glanvill follows m the same track. The philosophic 
endeavour to cognize the whole system of things by refer- 
ring all events to their causes appeals to him to be from the 
outset doomed to failure. Eor it we inquire into this causal 
relation we find that though we know isolated facts, we can- 
not perceive any such connexion between them as that the 
one should give rise to the other. In the words of Hume, 
“they seem conjoined but never connected.” All causes 
then are but secondary, are merely the occasions on which 
tho one fiist cause operates. It is singular enough that 
Glanvill who had not only shown, but even exaggerated, 
the infirmity of human reason, himself paid a strange 
tribute to its weakness j for, after having combated scien- 
tific dogmatism, he not only yielded to vulgar super- 
stitions, but actually endeavoured to accredit them both 
in his Scepsis Scientifica , 1665, and in his Philosophical 
Considerations concerning the [ existence of Sorcerers and 
Sorcery, published in 1666, in 4to. The story of the 
pretended drum, which was said to have been heard 
every night in the house of an inhabitant of Wiltshire 
(Mr Mompesson), a story which made much noise in the 
year 1663, and which is supposed to have furnished 
Addison with the idea of his comedy of the Drummer , 
appears to have given occasion to the latter work. At Ms 
death Glanvill left a piece entitled Sadducismus Trium - 
phatus, which was printed m 1681, reprinted with some 
additions in 1682, and translated into German in 1701. 
He had there collected twenty-six relations or stories of the 
same description as that of the drum, in order to establish, 
by a series of facts, the opinion which he had expressed in 
his Philosophical Considerations. Glanvill supported 1 i 
much more honourable cause when he undertook the 
defence of the Royal Society of London, under the title of 
Plus Ultra , or the Progress and Advancement of Science 
since the time of Aristotle , 1658, a work which dhows how 
thoroughly he was imbued with the' Ideas df the 1 empirical 
method as in Bacon. The style of Glanvill 'is dear, easy, 
and animated ; and to the student of philosophy his works 
are of considerable interest. 
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Besides the •works already noticed, Glanvill wrote— LwxOrientahs, 
1662 , Philosophia Pia, or Discourse on the Religious Character , and 
the Tendency of Experimental Philosophy , Essays on Several Im- 
portant Subjects in Philosophy and Religion, 1676 ; An, Essay 
Concei wing Preaching ", and Sei nions After his death in 1681, 
theie were published other sermons, &c., m one volume 4to. Sec 
Remusat, Hist, de la Phil cn Jngletei re, hk in ch xi. 

GLARUS, or Glaris, a canton of Switzerland, is bounded 
on the N. and N.E by St Gall, on the E. and »S. by the 
Orisons, and on the W. by Un and Sehwyz. Its area is 
266 or 267 square miles, its greatest length about 33 miles, 
and its greatest breadth about 16. A thoroughly Alpine 
district, sloping northwards from the lofty range which 
comprises the Todi (11,887 feet), the Biferten Stock 
(11,237), and the Scheibe (9587), and including within its 
limits the Glarnisch (9584) and the Murtschen Stoek(80l2), 
Glarus is almost completely cut off from the neighbouring 
cantons, except towards the south. Of the three passes, the 
Segnes, the Kisfcen, and the Panix, which communicate with 
the Grisons, the first and second are over the snow, and the 
third has only a bridle path ; and the Klausen pass and the 
Pragel pass, which conduct respectively to Sehwyz and Uri, 
have also mere bridle paths. As far as it is a habitable 
country it may be said to consist of the valley of the Linth, 
which extends from the Todi southward to the Wallenstadt 
Lake along with the lesser valleys of the Sernf (or Semft) 
and the Klon, which branch off to the east and the west 
The climate, it need hardly be said, is a severe one, the snow 
generally remaining, even m the lowlands, till near the 
beginning of May. The fohn at times blows with 
terrific violence , and, by a law enforced in the town of 
Glarus, every fire in the place must be extinguished as 
soon as it sets m. The chief sources of wealth m the 
canton are the pastures and the manufacturing indus- 
tries. Though copper, silver, and iron mines were formerly 
wrought, the only mineral production now of commercial 
importance is slate, which is extensively quarried in the 
Plattenberg Not more than a fifth of the soil is capable 
of cultivation by the plough, and the agricultural produce 
has consequently to he supplemented by foreign supplies. 
About 9000 or 10,000 head of cattle are pastured in the 
canton, and according to the census of 1876 there are 2000 
sheep, 6900 goats, and 3000 swine. Neither butter nor 
ordinary cheese is made m sufficient quantities for the 
local consumption, but the Schabzeiger , Schott #) * Kiise, 
KrauterMse, or “green cheese,” made of skim milk, whether 
of goats or cows, mixed with butter-milk and coloured with 
powdered steinMee ( Melilotus ccerulea), is still largely manu- 
factured. The curd is brought down from the mountain 
chalets in sacks, which contain about 200 lb each. After 
being ground for about hours in a mill along with the 
Uee powder, which is added in the proportion of 3 lb to the 
100, the curd is put into shapes, and pressed in the usual 
way. It grows ripe in about a year and keeps a long time. 
Large quantities are exported to America. The cotton 
manufacture is the staple of the canton, and gives support 
to about a fourth of the population. Formerly distributed 
through the country as a domestic industry, it is now con- 
centrated in a few factory towns and villages, which in the 
aggregate keep about 250,000 spindles going. The cotton 
goods are sent to the East, America, and Africa. It is not 
only in their own little country that the people of Glarus 
find a field for their energies ; they have contributed to the 
industries of many parts of Europe, and their poorer emi- 
* grants have founded three flourishing settlements in Wis- 
consin — New Glarus, Vilten, and New Elm. The popula- 
tion, which in 1851 was 30,213, had increased by 1870 to 
35,150, and was estimated in 1876 at 36,179. The vast 
majority are Protestarts, only 6,888 being Catholics accord- 
ing to the census of 1870. The constitution of Glarus is 
of the simplest kind, and extremely democratic. According 
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to the law of 1842, revised and sanctioned by tbe federal 
council in 1851, the government rests in the hands of a 
Landesgemeinde or assembly of tbe whole male population 
above the age of eighteen, which usually meets on the first 
Sunday in Maj r , and elects the cantonal officials, votes the 
income and poll-taxes, and passes or rejects any laws that 
may be presented by tbe cantonal council or Landesrath. 
Tbe cantonal council consists of 117 members. A council 
of 45 members, and a committee of 9 members have control 
of the executive. The landamman is president of the com- 
mittee, the executive council, the cantonal council, and the 
assembly. Justice is administered by five courts completely 
independent of the Government. Freedom of the press, 
freedom of religious worship, and freedom of trade and 
industry are all guaranteed. Aliens are readily naturalized 
and admitted to the rights of citizens. The canton is 
divided into 25 communes, only one of which, that of 
Glarus, has more than 5000 inhabitants, while 16 have less 
than 1000, and the smallest has only 231. 

G t.a-r. tts, the capital of the canton, is a flourishing little 
town on the left bank of the Linth, about 1495 feet above 
the sea-level Its environment is a remarkable one . to 
tbe S. the Glarnisch rises 6153 feet; to the N.W the 
Wiggis, 6033 , and to the E. the Schild, 6010. The fire of 
1861 devastated the greater part of the town, destroying 
its Gothic church of the 10th century, the casino, the Govern- 
ment houses, and all its principal buildings ; 2000 of tbe 
inhabitants were rendered houseless, and property to the 
value of 8,000,000 francs was destroyed. Contributions 
however were sent in from far and near to the amount of 
2,754,606 francs, the federal authorities of Switzerland 
voted a loan of 1,000,000 at two per cent., and the canton 
furnished a subsidy at 3 per cent; tbe town was rapidly 
rebuilt in a substantial and regular style, and tbe public 
edifices restored. The church is used in common by the 
Protestants and the Boman Catholics. The high school 
accommodates 700 pupils. Most of the population, which 
in 1870 numbered 5516, are supported by the cotton manu- 
facture carried on in the town and the vicinity. A certain 
trace of rustic life is still maintained, as the operatives have 
each a bit of ground in the “almend.” On the opposite 
side of the river lies the industrial village of Enneda. 

In the end of the 5th century an Irisn monk, Fndolin, the 
founder of the convent of Seekingen on the Rhine, built a church 
on the site of the present town, and the name of St Hilanus, which 
he gave it in honour of his patron the bishop of Poitiers, m course 
of time became corrupted to Glams or Gians The whole valley 
was reckoned to the estates of the abbey of Seekingen, and it was 
governed by a mayor oi bailiff whose nomination was vested 
ultimately in the Hapsbuig family. The tyranny of these officers 
constrained the people of Glarus to join the Helvetic confederation 
in 1352, and m 1388 they seemed their independence by a victory 
over the Austrians at Nafels, the anniversary of which is still cele- 
brated on the second Thursday of April. Zwingli the Reformer was 
curate of Glarus from 1506 to 1516, and by 1580 the new doctrines 
had been accepted by five-sixths of the population of the canton. The 
two religious parties, though they were happily prevented from 
appealing to arms, continued long in a state of mutual alienation 
ana suspicion , the Protestants, for example, would have nothing 
to do with the Gregorian calendar becauso it was introduced by the 
papal party. At length a settlement of a peculiar kind was effected 
in 1683. Each confession was allowed to have a cantonal assembly, 
a cantonal council, and officials of its own ; while for all matters m 
which both parties were interested there was a cantonal assembly 
and a cantonal council for discussion and administration in common. 
It was in the beginning of the 18th century that the present 
prosperity of the canton received its original impulse. Cotton- 
spmning was introduced in 1712 hy Heidegger of Zurich, and 
weaving and calico-printing followed before 1750. The popula- 
tion of the canton increased from 15,000 to 20,000 during the 
century. The effects of the great Revolution were beneficially 
experienced, and the early part of the 19 th century was marked by 
numerous improvements, political and social. Till 1811 the lower 
course of the Linth was extremely irregular, and its inundations 
had gradually turned a large stretch of country into a swamp ; but, 
under the patronage and direction mainly of Eschcr (von der Linth, 
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as he came afterwards to he called), there was constructed a magni- 
ficent system of canals which completely remedied the evils, and the 
desolate region soon became one of the finest parts of the canton. The 
whole cost of the works up till 1823 was 974,553 francs. When the 
new constitution of 1836 was introduced, the Roman Catholic min- 
ority, whose influence it greatly diminished, weie urged on by Bossi, 
the bishop of Chur (Coire), to break off from then Protestant country- 
men , but the Government expelled the few priests who lefused to 
take the oath, and separated the canton fiom its connexion with 
the diocese of Chur. After Bossi’s death the decree of separation 
was revoked In the Sonderbund wai of 1847 Glarus was true to 
the fedeiation; and the same &pmt was shown m the voting about 
the constitution in 1872-75 

See Valentin Tscliudi, Kurze histoi ische Beschi eib- oder Erzellung , der in Knegs- 
und Ft idenszeilt.n veiloffenen Sachen und Handlen zu Glat its, a 16th-centuiy 
chionicle, printed by J J Blumer, m Arc/uv fur Schweizei ische Gesduchte, Zunch, 
\ol rc,1853; Johann Heinnch TscliudI, Besdu eibung des Lobl Orths und Lands 
Glm us, Zurich, 1714 , Christoph liumpi, Neuere Glat net -Chromic, Wmthertliur, 
1774, J. M Schiller, Die Lmthlhalei , Zuiich, 1814, Resultat moial du detseclie des 
maraisdela Lmlh , Geneva, 1825, Melchior Senulet, Geschichte des Landes Glarus, 
Zurich, 1834, J J Bablei, Geschichte u Jnha/t der alien Vertrage zwischen den 
Reforrmrten u Katholtlen im. Kanton Glarus, Glarus, 1836 , J J Blumei, “ Das 
Thai Glaius unter Seckmgen und Oestei i eich nnd seme Befi eiung, \n Archiv fur 
Schweizensche Geschichte, Bd ill , Zurich, 1844, Di Oswald Heer and J.J Blumen- 
Ileei, Der Kanton Glarus, histarisch-geogi aphisch-statistisch gesehildert, St Gall, 
1846, foiming pint of Qemdlde der Schweiz , Oswald Heei , Eschet von der Lintlu Em 
Lehembild,7j\mc,\\, 1873, Egli, Taschenbuch Schweizer Geographic, Zuiich, 1875 

GLAS, John (1695-1773), the founder of the sect gene- 
rally known as Glassites or Sandemanians, was bom at 
Auchtermuchty, Fife, where his father was parish minister, 
on the 5tli of October 1695. On completion of his educa- 
tion for the ministry at the universities of St Andrews and 
Edinburgh, he was licensed as a preacher by the presbytery 
of Perth, and soon afterwards ordained by that of Dundee 
as minister of the parish of Tealing (1719). During his 
ministry there he gradually formed peculiar opinions, which 
as early as 1725 found expression in the formation of a 
society “ separate from the multitude,” numbering nearly 
a hundred, and drawn from his own and neighbouring 
parishes. The members of this ecclesiola in ecclesia pledged 
themselves “to jom together in the Christian profession, 
to follow Christ the Lord as the righteousness of His 
people, to walk together m brotherly love and in the duties 
of it in subjection to Mr Glas as their overseer in the 
Lord, to observe the ordinauce of the Lord’s Supper once 
every month, to submit themselves to the Lord’s law for 
removing offences” (Matth. xvni.), and so on. From the 
scriptural doctrine of the essentially spiritual and heavenly 
nature of the kingdom of Christ, Glas in his public teaching 
drew the conclusions, not only that the church, as being 
identical with that kingdom, ought to consist of none 
but truly spiritual Christian men, but also that the civil 
establishment of the church was unlawful and utterly incon- 
sistent with the spirit of Christianity. 1 For the promulga- 
tion of these views, which were confessedly at variance with 
the doctrines of the standards of the national Church of 
Scotland, he was summoned (1726) before his presbytery, 
where, in the course of the investigations which followed, he 
affirmed with still more explicitness than formerly his belief 
that “every national church established by the laws of 
earthly kingdoms is antichristian in its constitution and 
persecuting m its spirit,” and further declared opinions upon 
the subject of church government which amounted to an 
entire repudiation of Presbyterianism and an acceptance of 
Independency. For these opinions he was in 1728 sus- 
pended from the discharge of ministerial functions, and 
finally in 1730 deposed , the members of the society already 
referred to, however, for the most part continued to adhere 
to him, thus constituting the first “ Olassite” or “ Glasite ” 
church. The seat of this congregation was shortly afterwards 
transferred to Dundee, whence Glas subsequently removed 
to Edinburgh, where he officiated for some time as an “elder.” 
He next laboured in Perth for a few years, but ultimately 
returned to Dundee, where the remainder of his life 

1 His argument is most fully exhibited m a treatise entitled The 
Testimony of the King of Martyrs concerning ffis Kingdom (John 
xvui. 36, 37) Explained and Illustrated (1729). 
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was spent. In 1739 the General Assembly, without any 
application either from him or from his friends, removed the 
sentence of deposition which had been passed against him, 
and restored him to the character and exercise of a minister 
of the gospel of Christ, though declaring that he was not 
to he esteemed a minister of the Established Church of 
Scotland, or eligible for a charge, until he should have re- 
nounced the principles embraced and avowed by him that 
were inconsistent with the constitution of the church. 
Besides the Testimony Glas wrote a number of papers, ex- 
pository, polemical, or practical, which were published m a 
collected edition at Edinburgh m 1761 (4 vols. 8vo), and 
again at Perth in 1782 (5 vols. 8vo). He died in 1773. 

The Glassite denomination, which, has never been a numerous 
one, is distinguished by a number of peculiarities alike m doctrine, 
discipline, and worship, some of which have already been indicated. 
One ot the most charactenstic of its tenets is that which owes its 
elaboration to Robert Sandeman (1718-1771), the son-in-law of 
Glas, from whom is derived the name of Sandemanians, by which 
the sect is principally known in England and Amenca. In a 
series of letters (1757) to Hervey, the author of Theron and Aspasio, 
he maintained that justifying faith is a simple assent to the divine 
testimony concerning Jesus Chnst, diffemig in no way m its 
charactei from belief m any oidmaiy human testimony No dis- 
tinctive theological system, howevei, has as yet been elaborated 
fiom this point of view In their practice the Glassite churches 
aim at a stiict conformity with the primitive type of Christianity 
as that is undeistood by them. Each congregation has a plurality 
of eldeis, pastors, or bishops, who are chosen according to what aie 
believed to be the instiuctions of Paul, without regard to pievious 
education or present occupation, and who enjoy a perfect equality 
m office To have been married a second time disqualifies for 
oidination, or for continued tenure of the office of bishop. In all 
the action of the church unanimity is considered to be necessary; 
and if any niembei differ in opinion from the lest, he must either 
surrender his judgment to that of the church or be shut out from 
its communion To join in prayer with any one who is not a 
member of the denomination is regarded as unlawful, and even to 
eat or drink with one who has been excommunicated is held to 
be a heinous sm The Lord’s Supper is observed weekly ; and 
between forenoon and afternoon service eveiy Sunday a love feast, 
at winch it is incumbent on every member to he present, is held 
after the manner of the primitive Christiana. Mutual exhortation 
is piactised at all the meetings for divine service, it being lawful 
for any member who possesses the gift to speak. The mactice of 
washing one another's feet was at one time observed ; and it is still 
customary for each brothei and sister to receive new membeis, on 
admission, with a holy kiss “ Things sti angled” and “blood’' 
are rigorously abstained from, the lot is regarded as sacred; the 
accumulation, ot wealth is regarded as unscnptuial and improper, 
and each member considers his property as liable to be called lor 
at any time to meet the wants of the poor and the necessities of 
the church. The number of adherents at present belonging to the 
denomination is probably a little under 2000. 

GLASER, Christopher, one of the minor chemists of 
the 17th century, concerning the details of whose life very 
little is known. He was a native of Basel, came to Paris, 
succeeded Lefobvre as demonstrator on chemistry in the 
Jardin du Roi, and was appointed apothecary to Louis XIV. 
and to the duke of Orleans. He is best known to us by 
his Traite de la Ghymie (Paris, 1663), which gives a very 
favourable idea of the chemical science of his time. The 
little work went through some ten editions in about five- 
and-twenty years, and was translated into both German, 
and English. Dumas and other writers indeed have spoken 
very disparagingly both of the Traite and of the author’s 
merits and character, but this adverse judgment appears 
to rest on altogether insufficient grounds. One thing very 
much against Glaser is his alleged connexion with the 
marchioness de Brinvilliers. It does not appear, however, 
that he had any share in the notorious poisonings beyond 
making the deadly substances which the marchioness and 
others employed in secret. He appears to have died some 
years before 1676. A salt (the normal sulphate of potas- 
sium) which he showed how to prepare, and the medicinal 
properties of which he pointed out, was named Glaseri sal 
polychrestum , or salt of many uses. The native sulphate 
is still known as glaserite. 
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GLASGOW, the most populous city in Great Britain 
next to London, is situated on the banks of the river 
Clyde, in the Scottish county of Lanarkshire, about 20 
miles above Greenock, where the river spreads out into a 
noble estuary, with branching lochs running deep into the 
heart of the Western Highlands. It is within ten hours’ 
railway run (405-| miles) of the metropolis, and an hour 
and a quarter (45 miles) of Edinburgh, the latitude being 
55° 51' 32" N., and the longitude 4° 17' 54" W. The 
extreme breadth of the city is about 3|- miles from north 
to south, and the extreme length 5 miles from east to west. 
The circumference is about 10 miles; and the area em- 
braced within the municipal boundaries is now (1879) 
61 Ilf acres. The population when the last census was 
taken in 1871 was 477,732, but during the eight years 
that have elapsed, the increase of inhabitants both in the 
city proper and in its suburbs has been very great. It is 
within the mark to say that above 100,000 have been 


added to the population of the city; this indeed is the 
estimate given in official registration returns, which set down 
the population estimated to the middle of 1879- as 578,156. 
The smaller burghs which have sprung up round Glasgow 
within the last twenty or thirty years have kept pace with 
the mother burgh in development, and now contain a 
population amongst them of about 170,000. As these 
burghs are essentially parts of Glasgow, having been formed 
by the overflow of its population, they ought to be added to 
the city in any estimate of its size and importance. The 
population of Glasgow, taking this basis, is therefore close 
upon three quarters of a million (750,000). The increase 
of the population during the present century has been 
greater perhaps than that of any other city or town of 
the Old World. In 1801 it was only 77,385 ; in 1821 it 
was 147,043'; in 1841, 255,650; in 1861, 395,503 ; and 
in 1871, 477,732. In 1877 the dwelling-houses numbered 
105,062, and the rental exceeded <£3, 250, 000. 



Plan of Glasgow (central portion). 


Unlike the “grey metropolis of the north,” Glasgow 
shows rather poorly in the history of Scotland. Its own real 
history — the history of its commerce and industries — can 
hardly be dated farther back than the beginning of the last 
century, when the union of England and Scotland roused 
into extraordinary activity the trading spirit of its inhabit- 
ants. And yet Glasgow is an old city. Its foundations 
were laid when the half-mythical Kentigern sat down by 
the banks of the Molendinar, to teach the rough Celts of 
Strathclyde the truths of Christianity. It was about the 
middle of the 6th century that this apostle of truth made 
his appearance in the west of Scotland, and built his little 
wooden church on the spot upon which some centuries later 
his successors reared the noble cathedral which still stands 
in perfect beauty. One can only guess that the inhabitants 
of this portion of Strathclyde gathered round the abode and 


church of St Mungo, and that as the site was pleasant, 'and 
the Molendinar and the Clyde supplied ample store of trout 
and salmon, the village under the fostering care of the 
monks grew slowly till it became a place of importance. 
Of that growth, however, nothing is really known till we 
reach the 12th century. In the year 1115 an investigation 
was ordered by David, then prince of Cumbria, of the 
lands and churches belonging to the bishopric of Glasgow, 
and from the deed which still exists it is evident that at that 
time a cathedral had been endowed. A few years later David 
succeeded to the Scottish throne on the death of his brother, 
Alexander I., and among the many endowments he made 
for religious purposes, we find that he gave to the see of 
Glasgow the lands of Partick, besides restoring many 
possessions of which it had been despoiled. Jocelyn was 
bishop Of Glasgow for a long, period, and is memorable for 
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the efforts he made to rebuild the cathedral which had been 
destroyed by fire He collected funds with so much 
success that in 1197 the new structure was sufficiently 
advanced to be dedicated. The next bishops of note were 
Bodingfcon and Wisheart. The former carried on the build- 
ing work of Jocelyn , the latter was a patriotic Scot who 
resisted the conquering army of Edward I., and was among 
the first to join m the revolt of Wallace, and to receive 
Robert Bruce when he was proscribed by Edward and lay 
under the ban of the church for the muider of the Red 
Comyn. Wisheart was a prisoner from the year 1306 to the 
battle of Bannockburn, and he lived to see Bruce firmly 
established upon the Scottish throne. Bishop Bae deserves 
mention for having built a stone bridge over the Clyde 
(1345). Bishop Turnbull was the greatest benefactor the 
city had till then found ; for he was the founder of Glasgow 
university (1450). He also received a charter from James 
II. in 1420, erecting the town and the lands of the bishops 
into a regality. In 1491 the see was made metropolitan 
through the influence of James IV., who had been a canon of 
the cathedral in early life. The last Roman Catholic arch- 
bishop of Glasgow was James Bethune, consecrated in 1552. 
At the Reformation in 1560 the archbishop fled to France, 
carrying with him all the relics, documents, and valuables 
belonging to the see. The cathedral, upon which so much 
care had been bestowed by the successors of Bishop Jocelyn, 
very nearly suffered the devastation which was inflicted 
upon so many abbeys and churches by the more bigoted of 
the Reformers. It was saved by the craftsmen of Glasgow 
turning out in their strength and chasing away the 
destroyers of the 11 rookeries,” who had already begun to lay 
sacrilegious hands upon the venerable building. After the 
Reformation, and till the Revolution of 1688, which re-estab- 
lished Presbyterianism as the religious form of worship in 
Scotland, the see of Glasgow was occupied by a number of 
archbishops, the tenure of whose office in many cases was 
precarious. The most notable fact after the Reformation in 
the history of the Glasgow Church was the Assembly of 1638 
which was held in the city, when Episcopacy was energeti- 
cally abjured, the Solemn League and Covenant accepted, 
and its signature made binding upon all who claimed the ordi- 
nances of the Presbyterian Church. The fact that the 
craftsmen were zealous for tho preservation of their fine old 
cathedral indicates probably that the Reformation doctrines 
were not received so enthusiastically in Glasgow as in many 
other places in Scotland ; but they took deep root latterly, 
and in the struggles for religious and civil liberty in the 
17th century the inhabitants were among the foremost to 
assist and endure in the good cause. 

Glasgow owed its erection into a burgh to its ecclesiastic 
lords. One of these obtained a royal charter from William 
the Lion in the last quarter of the 12th century (between 
the years 1175 and 1178), which made the town a burgh, 
and gave it a market with freedom and customs. Another 
charter, it is supposed, was granted in 1190, and according 
to a deed dated 1268 the town was governed by a provost 
and bailies, and had courts of justice for settling disputes 
among the inhabitants. There are no records, however, 
till almost quite recent times. A few incidents of national 
history with which Glasgow was connected may be noted, 
to fill up the blank from the period when it was an ecclesi- 
astical town to the date at which it started its great career 
as the capital of Scottish industry and commerce. Wallace 
fought one of his successful battles for Scottish liberty in 
the High Street of Glasgow in the year 1300. In 1350 
the plague raged m the city, and returned thirty years after- 
wards, though, not in so severe a form. About 1542 the 
bishop’s castle, which was garrisoned by the earl of Lennox, 
was besieged by the earl of Angus, then regent, and after 
its surrender oh terms which were dishonoured, a skirmish 
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took place between the parties at the Butts to the east of 
the town. The regent’s troops were successful, and to 
punish the inhabitants for tbeir devotion to the Lennox 
family the town was pillaged. The unfortunate Queen 
Mary visited her husband Darnley when he lay ill at his 
father’s house Limmerfield, near Glasgow — a visit which 
afterwards was made of fatal significance to her when her 
case was heard before Queen Elizabeth m council. The 
inhabitants of Glasgow had no liking for the fair queen, 
for many of them fought against her at the battle of Lang- 
side, where she lost her crown and kingdom. Glasgow 
seems to have been fairly prosperous after the accession of 
James VI. and the union of the crowns of England and 
Scotland. It was recovering from the loss which it sus- 
tained by the Reformation through the dispersion of the 
wealth of its ecclesiastical lords. A little trade was spring- 
ing up with foreign parts, chiefly with the Low Countries. 
But the city suffered somewhat severely in the reign of 
Charles I. Its inhabitants had become fiercely anti-pre- 
latical, and were obnoxious to the ruling powers When 
Montrose in his victorious course marched into the city 
after the battle of Kilsyth he levied a heavy contribution, 
although the city was suffering at the time from one of the 
periodical visits of the plague. In 1648 the provost and 
his bailies were deposed for contumacy to Charles I., and 
were imprisoned for a few days, while four regiments of 
foot and horse were quartered on the magistrates, council, 
and session. Plague and famine prevailed dusing the 
following year; m 1652 there was a great fire which 
destroyed about a third of the town and i5100, 000 
worth of property. After the restoration of Charles 
II., and during the persecutions of his and his brother’s 
reign, Glasgow suffered severely. It was a centre of dis- 
affection against the Government, the headquarters 
of the Whigs of the west of Scotland. Glasgow prison 
was filled to overflowing with the rebels, as they were 
called, and it is a proof of the sympathy with which they 
were regarded by the citizens that on the occasion of 
another great fire in 1678 the doors of the prison were 
thrown open, and the prisoners set at liberty. The Govern- 
ment letaliated by sending an army of wild Highlanders to 
the city, who savagely oppressed the inhabitants and 
roused up the spirit of resistance which vented itself at 
Loudon Hill and Bothwell Bridge. With the Revolution 
peace and prosperity came to Glasgow, only to be partially 
interrupted by the risings in 1715 and 1745. A regiment 
of 500 men was raised in Glasgow to support William and 
Mary and Presbyterian rights and privileges; and in return 
the city was declared free by a charter, the citizens having 
the right of electing their -own municipal rulers. 

Glasgow was not aware of the vast benefits that were 
conferred upon her by the union of England and Scotland 
in 1707. The measure was stoutly resisted by the inhabi- 
tants, and its proclamation nearly led to a riot ; but the 
merchants very soon saw that by the water highway which 
flowed through the town they could have access to the pro- 
fitable trade that had been opened up in North America. 
Glasgow’s situation for the western foreign traffic was the 
best in Scotland, and inferior to none of the great towns of 
England. The Treaty of Union put every Scottish port, so 
far as trade was concerned, on an equal footing with the 
English ports ; and there was no reason why Glasgow should 
not share in the wealth which in ever-increasing amount was 
yearly coming across the Atlantic. As has been already 
stated, after tho troublous times of the Reformation the 
trade prosperity of Glasgow was considerable. In the 
middle of the 16th century there were fjEsd towns in Scot- 
land above it in population and importance, but by the close 
of the 17th century it had risen to the second * rank, 
with a population of about 10,000 dr 11,000. This 
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increase is to be ascribed to tbe monopoly which, the in- 
habitants had secured in the middle of the 17th century 
of the sale of raw and refined sugars for the most of Scot- 
land. Besides this they had the right of distilling spirits 
from molasses free of duty; they conducted a consider- 
able trade in cured herrings and salmon, were manufacturers 
of soap, and sent to the English, ports hides and linen, 
bringing back in exchange tobacco and manufactured goods, 
which they distributed north of the Tweed. Bristol was 
then the great emporium of tobacco, and Glasgow’s com- 
mercial connexions with it naturally turned the attention 
of its traders to that lucrative branch of commerce. When 
it became possible for Glasgow merchants to enter into 
competition with the merchants of Bristol, companies were 
formed to carry on the trade with the North American 
colonies, and a large trade was soon established. Ships were 
chartered, and as wealth poured in were built, and sailed 
regularly for Virginia, Maryland, and Carolina, taking out 
goods m barter for cargoes of tobacco. In 1760 Glasgow 
had completely rivalled Bristol in the tobacco trade, and in 
1772 its importations were more than half of the entire 
quantity brought mto the United Kingdom. The Virginian 
trade being exceedingly lucrative, Glasgow flourished under 
it. Theto wn rapidly extended westward, handsome mansion- 
houses for the “tobacco lords” were erected, and the 
austerity of manners which had come down from the 
covenanting days was somewhat relaxed. The money made 
by tobacco found its way into other branches of commerce 
and stimulated new industries. The tobacco trade however 
received, a crushing blow at the outbreak of the American 
War, — a blow from which it never wholly recovered, for 
after the war was over, and the thirteen colonies had become 
the United States of North America, Glasgow was engaged in 
other commercial enterprises. The distress in the city was 
keen during the first years of the war, and Glasgow capital- 
ists turned their attention to the West Indies and the culti- 
vation of the sugar cane. The manufacture of cotton goods 
was introduced also about this time, and proved a new 
source of wealth and prosperity. Calico printing, which 
was soon to develop into a great industry employing 
thousands of persons, was started at Polloksliaws in 1742 ; 
the inkle loom was set up in 1732 ; glass-making was 
established in a feeble way in 1730 ; and the brewing of 
beer and ale on a large scale was attempted with success. 
In 1764 James Watt perfected his first model of a steam 
engine in a small workshop, which had been granted to him 
by the senatus of the university, within the college walls. 
From the Treaty of Union down to the end of the 18th cen- 
tury, the progress of the city had been remarkable. In 1 708 
the population was estimated to be upwards of 12,000 ; 
at the end of the century it was close upon 80,000. 

The Harbour — The energies of the tiaders of Glasgow were 
natiually somewhat confined by having a port so far away as Port- 
Glasgow, ami there is little wonder that, when their commerce 
began to extend, they should have cast about for plans to deepen 
the water-way and enable them to bring then merchandise to their 
own warehouses in the city. The task which lay before them was 
one involving numerous difficulties. ,e A hundred years ago, ” says 
Mr Deas,_ the engineer of the Clyde trust, in. his interesting sketch 
of The, Rise and Progress of the Harbour of Glasgow, “ thenvei was 
almost m a state of nature, and was fordable on foot at Dumbuck 
lord, more than 12 miles below Glasgow ” As early as 1566 the 
authorities of the towns of Glasgow, Renfrew, and Dumbarton 
endeavouied to remove a sandbank, a little above the lattei town, 
and though operations weie intermittingly earned on for some years, 
they do not appear to have been very successful. Prior to 1668 the 
shipping port of Glasgow was Irvine m Ayrshire, but the passage of 
lighters from that place was tedious and the land carriage expensive. 
It was determined m 1658 by the magistrates of Glasgow to purchase 
ground at Dumbarton, and construct a spacious harbour there. 
The magistrates of that 'royal burgh, however, objected, on the plea 
that “the great influx of mariners and others would raise the price 
of provisions to the inhabitants. ” The Glasgow authorities, how- 
ever, were determined to have a harbour nearer than Irvine, and in 
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1662 they purchased 13 acies of ground on the south side of the river 
(now Port-Glasgow), where they built harbouis and constructed the 
first graving dock m Scotland. In 1688 a quay was built at the 
Bioomielaw, although nothing had yet been done for the deepening 
of the river. It was only after the city had experienced the vast 
importance of foreign traffic that the magistrates, most of whom 
weie “ tobacco lords,” senously turned then attention to the ques- 
tion. In 1740 the town council authorized the expenditure of £100 
in making a deepening expenment below the Broomielaw quay, and 
fifteen yeais later they employed Smeaton the well-known engineer 
to report on the subject. He found the two shallowest places at 
the Pomtliouse Ford, now the western boundary of the haibour, and 
at Hirst, now within the haibour The depth at low watei at the 
former was 15 inches and at the latter 18 inches, while at high 
water it was 3 feet 3 inches and 3 feet 8 inches respectively 
Smeaton proposed a lock and dam, four miles below Glasgow Budge, 
so as to seeure 4 feet 6 inches of watei at the Broomielaw quay 
Fortunately his report was not adopted. In 1768 the first begin- 
nings were made on the report of Mr John Golborne, who suggested 
the contraction of the river by the construction of rubble jetties and 
the removal of the shoals by di edging James Watt reported m 
1769 to the magistrates on the declivity of the bed of the Clyde 
fiom Broomielaw quay to that obdurate obstacle Dumbuck Ford. 
In 1773 Mr Golborne contracted with the town council to make this 
ford 6 feet deep at low watei and 300 feet wide, and carried out his 
contract successfully m 1775 Rennie reported on the river m 1799, 
and leeommended “ the shortening of some of the jetties, the con- 
struction of new ones, and the building of low rubble walls from 
point to point of the jetties so as to lender the channel uniform, 
and pi event the accumulation of shoals.” His suggestions were 
carried out, and upwards of 200 jetties were constructed between 
Glasgow and Bowling, the result being a considerable improvement 
m the navigation, and reclamation of land to the proprietors on 
both banks fiom the alveus of the river, the gi eater poition of which 
has since had to be purchased at high prices for other improvements 
Telford leported m 1806, and Rennie again m 1807, and tlio 
deepening piocess went on without pause. In 1836 the engmeet 
of the Clyde Trust reported to the trustees that there was then fiom 
7 to 8 feet of water at the Bioomielaw quay at low water, that the 
lift of a neap tide, which was only sensible in 1755, was 4 feet, and 
of a spring tide 7 or 8 feet, making a depth of 12 feet at high watei 
of a neap and of 15 feet of a spung tide. The uver had become 
capable of taking waft of 400 tons to Glasgow. In 1840 pailiament 
sanctioned an Act for carrying out plans for the fuithor improve- 
ment of the navigation of the entire river under the jurisdiction of 
the trustees. Upon the lines then laid down the improvements 
have evei since pi ooeeded, with only very slight modifications, but 
the result may piobably lie best expressed m the following ligureb 
In 1839 vessels of 17 feet draught of watei were safely navigated to 
and fiom the harbour, in 1854 of 19 feet draught, m 1861 of 20 
feet diaught, in 1862 of 21 feet draught, and m 1870 of 22 feet 
di aught. Only a few years ago vessels of 15 feet draught were two 
and often three tides in the nver in their passage up and down, but 
now vessels of 22 feet draught leaving Glasgow two or three hours 
before high water get to sea in one tide. The rapidity of tlio 
deepening piocess has been due almost entirely to the powerful 
steam dredgers employed by the trustees, to the use of the diving 
bell for blasting pm poses, and latterly to the introduction of steam 
drilling and dynamite. The quantity of dredged matter taken 
fiom the river every year is somewhere about a million and a 
quarter of tons, which is earned off by barges and deposited in Loch 
Long, an arm of the Firth running up into the Western Highlands. 
During the last thirty-one yeais upwards of 20 million tons have 
been dredged from the river, and since the year 1770 the cost for 
dredging and depositing alone has boon between £500,000 and 
£600,000. The total expenditure upon tlio river since the year 
above named has been upwaids of seven millions sterling ; and the 
revenue, which a hundred years ago was £1783, is now about 
£210,000. The first dock constructed at the Glasgow harbour was 
opened so late as 1867. Though Acts of Parliament had been 
obtained more than twenty years before, the sides of the river were 
utilized foi quayage extension , bu t within the last ten or twelve years 
the pressure for space became very great, and the new dock, which is 
tidal, and covers 5| acres of water spaco, was found to bo quite inade- 
quate. A new Act was obtained m 1870 to construct docks at Stob- 
cross, and these, which are now nearing completion, will have an area 
of 80 acres, and will accommodate one million tons of shipping. The 
estimated cost, including the purchase of land, is £1,168,000. 

The traffic on the Clyde received an extraordinary im- 
petus by the application of steam to navigation, and from 
the date of the “ Comet,” which was built on the Clyde in 
1811-12 for Mr Henry Bell, Glasgow has been the tfrue 
home of steam navigation. The steam shipbuilding trade 
has become one of the largest industries of the city, and 
with its growth the commerce of Glasgow has kept pace. 
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The river has been the fruitful source of the city’s greatness 
As the accessibility of the water-way became greater year 
by year, so the commerce and the industries of the city 
developed, and the material wealth increased Glasgow, 
too, is fortunate in being the centre of an enormous coal 
and iron field, in the working of which she has greatly 
benefited. Her industries, now very numerous, are re- 
ferred to in detail below. They embrace almost every 
species of manufacture to be found in Great Britain, and this 
variety is probably the reason for the all but uninterrupted 
prosperity of the city, for it is rare that every department 
of manufacture and commerce is dull at the same time 
Her resources are so numerous that she is not much 
affected by stagnation m one or two branches. But 
Glasgow has undoubtedly come through one or two 
crises of a serious character in the course of her industrial 
career. In 1857 the failure of the Western Bank struck 
a hard blow at her trade and commerce, though it was 
wonderful how soon she recovered from the heavy loss and 
the derangement of commercial affairs which were caused 
by the failure. The American Civil War paralysed the 
cotton manufactures of Glasgow, as it did those of Lanca- 
shire ; but otherwise it did little harm, and the stimulus 
that was given to shipbuilding by the carrying trade of 
the world practically falling into British hands more than 
compensated for other losses. The close of the American 
War was followed by a period of commercial and industrial 
activity in the city, which, however, sustained a severe check 
within the last two years, during which time trade has been 
languishing everywhere While enterprising citizens were 
looking forward with some slight hope for signs of a revival, 
the collapse of the Oity of Glasgow Bank on the 2d October 
1878 fell upon them like a thunderbolt. In a few days 
after the stoppage it was known that matters were far 
worse than the most sinister prophet of evil could have 
imagined, much less foretold. The whole of the capital 
and reserve of the bank, amounting to close upon a million 
and a half sterling, was squandered, and nearly five and a 
quarter millions besides. The total loss cannot be set 
down at much less than eight millions sterling, and the 
most of this enormous sum had gone to support great 
Indian and colonial firms, which had been hopelessly 
bankrupt for years The inquiry into the affairs of the 
bank revealed such recklessness and misconduct on the 
part of some of those who were responsible for its manage- 
ment that the manager and the directors were tried on a 
charge of fabricating and uttering false balance sheets. 
They were all convicted, and sentenced to varied terms of 
imprisonment. Since this gigantic failure Glasgow has 
been passing through the greatest crisis of its existence. 

Administration . — The affairs of Glasgow are managed 
by a corporation consisting of 48 representatives of the 16 
wards into which the city is municipally divided, and by 
one representative from the Trades’ and one from the 
Merchants’ House The lord provost is the head of the 
corporation, and is assisted in his executive functions by 
10 bailies. The bailies hear and decide cases in the 
police courts, aided by assessors, who are local legal prac- 
titioners of good standing. There is also a stipendiary 
magistrate who sits every day in the central police court, 
and undertakes the heavier portion of the cases. The dean 
of guild court has a certain jurisdiction over the construc- 
tion of new and the alteration of old buildings. The 
corporation of Glasgow, since it became popularly elected, 
has shown great and enlightened interest in the welfare of 
the city. It has during the last quarter of a century 
acquired three public parks for the recieatiou of the 
citizens, and laid them out in an ornamental manner. 
Within the same period, too, it has undertaken and carried 
out immense works for a supply of water unequalled in 


the kingdom, has bought up the old gas-works and supplies 
artificial light within and beyond the municipal boundaries, 
and is at present engaged m bringing to a successful close 
a series of city improvements on a very large scale. 

Crty Improvements . — As the last-mentioned work is the 
most important upon which the corporation has been 
engaged since the introduction of Loch Katrine water, and 
formed the model upon which Mr Cross, the home secre- 
tary, Sframed! his Artisans Dwellings Act, a slight sketch 
of the plan upon which it was founded may be given here. 

The city had grown so fast m population during the present cen- 
tury that it had become greatly overcrowded, especially m the 
central portions Fiona the leading thoroughfares of High Street, 
Saltmaiket, Trongate, Gallowgate, aud Aigyll Street long narrow 
closes and wynds penetrated into the densely-built spaces behind. 
The population m these legions varied from 400 to 1000 per acre, 
and the dirt, darkness, and foul air m which the pool creatines 
lived, made their homes hieedmg-places of fevers and disease of 
every kind In some of the worst spots the death-rate was 70 per 
1000 per annum The closes and wynds, besides being dens of 
disease, were the haunts of the criminal class of the population, 
who weie able to dispose of their plunder and escape the police with 
compaiative ease m these deep alleys, many of them connected with 
each othei by ways only known to the experienced cummal Some 
benevolent citizens made a small effort at improvement about twenty 
years ago, by buymg up one of the most notorious of these closes ; 
but it was not till the City Union Railway was piojected that the 
attention of the municipality was fairly called to the question, or 
that any step was taken by it The Union Railway passed through 
some portions of the old town which were densely overcrowded, and 
it was suggested by the late Mr Blackie, who was then chief-magis- 
tiate, that the corporation might work in harmony with the railway 
company, and clear out old and densely-crowded properties, which 
the railway only touched at certain spots, Mr Oarnck, the city 
architect, drew out improvement plans, and in 1866 an Act was 
passed by parliament enabling the coiporation to acquire old over- 
crowded localities, to borrow money, and to levy rates The 
improvements contemplated involved the destruction of 10,000 
houses, all of them really unfit for habitation, but which were filled 
by upwards of 50,000 souls The corporation was bound by the 
Act to find accommodation foi the dispossessed when the numbeis 
exceeded 500 In point of fact, the coipoiation nevei lequired to 
build houses, as private enterprise more than kept pace with the 
operations of the improvement scheme By the Act the corporation 
was empoweied to bonow £1,250,000, and to levy a rate of 6d per 
pound on the rental for five years, and 3d. per pound for ten years, 
by which time it was calculated the whole work would be completed. 
Mo sooner was the Act passed than the tiustees — all of tliem mem- 
bers of the town council — proceeded to purchase the properties 
scheduled, a delicate and difficult task, which, however, was most 
economically carried out, first by Sir James Watson, and afterwaids 
by Mr James Morrison, the conveners The work of demolition 
also went on; the densely-built distiicts were cleared out, open 
spaces and squares secuied, streets driven through huge blocks of 
building, otheis widened, till now there is hardly a remnant left of 
the old notorious abodes of fever and cume. There is still a good 
deal to do, and it may be necessary to get an extension of the time 
fixed in the Act, as it expires in 1881 , but up to the present time 
upwaids of 30,000 people have been turned out of their unhealthy 
homes, and have been provided with better ones elsewhere. So far the 
improvements have been very cheaply executed. The great amount 
of demolition effected by the trustees and the railway companies 
greatly raised the value of building ground in the central portions 
of the town; and the corpoiation has been able to sell the properties 
which it had acquired at considerable piofit, after utilizing large 
portions of them for streets and open spaces. The cost to the 
citizens will be the rates which have been and are to be levied; but 
perhaps to this should be added an uncertain amount lepiesented 
by the use of house rents. Up to May 1878 the sum raised by 
rates was £305,867; and, adding to that other three years’ rates, the 
total amount which the lmpiovements will cost will be about 
£375,000, £40,000 of which was spent in buying a park for the use 
of the people in the north-eastern district of the city. 

Public Health . — The result of these improvements has 
been a marked decrease in the mortality. In 1866 Glasgow 
was one of the least healthy towns in Great Britain , in 
1877 it was nearly as healthy as London. In 1866 the 
annual death rate was 29 * 6 per thousand, and continued 
slightly rising or falling till 1875, when there was a 
fall to 28*7 This was the year in which the work of the 
j improvement trustees began to tell. In 1876 the death 
| rate was 25 ‘2 per thousand, in 1877 it was 24*9, and in 
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1878 it was 25'0, The improvement scheme has done 
good otherwise m directing attention to sanitary questions 
of all kinds. There is now in Glasgow a public department 
of health, at the head of which there is a most efficient 
medical officer, and provision has been made for the 
isolation of contagious diseases immediately on their bieak- 
ing out. Great attention is paid to cleansing the city, and 
fever epidemics, which not long ago were seldom absent, 
are now very rare, and hardly ever assume large propor- 
tions. Clime has also diminished as one of the results of 
the city improvements, and its detection is much surer 

There can be no doubt that the demolition of so large a 
number of small dwelling-houses m such a short period was 
no small grievance to those who inhabited them ; not that 
there ever was any lack of accommodation, but because 
families had m many cases to remove to places at incon- 
venient distances from their work, and into houses which, 
though much better in a sanitary sense, were somewhat 
dearer. The distance difficulty, however, was greatly 
mitigated by the construction of tramways throughout the 
town, and by the authorities providing for the running of 
morning and evening workmen’s cars at exceedingly low 
tares; and it is scarcely doubtful that the change from 
unhealthy and overcrowded houses into others roomier and 
built with some regard to sanitary principles has been a 
blessing to the Lower class of the population. When the 
works are completed, Glasgow m its older regions will be 
a city transformed. 

Water Supply — Previous to 1859 Glasgow was supplied 
by water from the river Clyde and from ponds erected some 
miles south of the city, to which the water was conveyed 
by gravitation. The supply was insufficient, and the Clyde 
water bad. In 1848 the idea of bringing water from Loch 
Katrine was first spoken of. The citizens at that time 
began to see that something far more extensive than had 
ever been attempted was required to supply the rapidly 
growing wants of the city. Between 1848 and 1855 many 
schemes were proposed by the water companies and by 
private individuals, none of which came to anything. In 
1852 the corporation took the matter up, and, after a long 
and arduous straggle, the Act for tapping Loch Katrine was 
carried in 1855. The corporation, it is believed would have 
been defeated again but for the attention which Lord 
Palmerston paid to a subject in which Glasgow was so 
deeply interested, and for the influence which he brought 
to bear in favour of the works. The engineer selected to 
bring the water from a distance of 34 miles was Mr J. F, 
Bateman, and four years after the passing of tho Act the 
waters of the Highland loch, at the touch of Her Majesty the 
Queen, flowed into the city, 

The sources of the supply are Loch Katrine with a surface of 
8000 acres, Loch Vennaclier with an area of 900 acres, Loch 
.Drankie 150 acres,— altogether about 4000 acres of water surface, and 
containing within the limits to which they may bo raised or 
lowered about 1,600,000,000 cubic feet of water. The drainage 
areals 45,800 acres, and the rainfall is from 80 to 90 inches per 
annum The source is ample for the supply of a population 
double that which is at present supplied, but the works are not more 
than sufficient to provide 50,000,000 of gallons of water per day, 
and it will he necessary before many years are past to construct 
other works, probably to double that quantity Loch Katrine is 360 
feet above the tide at Glasgow, which, allowing for tho loss of fall, 
secures a pressure of 70 or 80 feet above the highest summit m 
the city Tlie water is conveyed by mined tunnels, built tunnels, 
aqueducts, andiron pipes. There are altogether 70 tunnels, one of 
which is 2650 yards and another 2325 yards in length, and 8 feet 
m diameter. One of these works is 600 feet below the surface. 
The aqueducts over rivers and ravines of an important character 
are 27 in number ; some of these are of iron, and some of masonry. 
Twenty-six miles from Loch Katrine and 7 or 8 from Glasgow a large 
reservoir was constructed, 70 acres m extent and capable of holding 
500,000,000 gallons of water; and from this reservoir the water, 
having undergone a filtering process, is conveyed in pipes to Glasgow. 
The engineering cost of the works was £700,000, or ten per cent. 


above the estimate, hut as the contract was only ioi 20,000,000 
gallons pei day, and the actual product was 30,000,000 gallons, the 
cost cannot be said to have been excessive. Tlieie have been gieat 
additions made to the woiks since they weie opened in 1859, the 
total capital expendituie at the end of 1877 being a little over 
£2,000,000 The quantity of water brought into the city from 
Loch Katune is now 30,000,000 gallons per day, but the area of 
distribution is muchlargei than Glasgow In a veiy shoit time the 
corporation will he able to bring m 50,000,000 gallons a day, which 
is the limit of the capacity of their present woiks The cost of the 
water to the inhabitants is 8d, pei pound on the rental, and Id 
per pound is charged for public purposes. The quality of the water 
is excellent, and theie can be no doubt that it lias been an active 
agent in improving the health of the city Besides the Loch 
Katrine works thero is a supply of water from the Gorhals gi avi- 
tation works amounting to lather more than iom millions of gallons 
pei day The consumption of watei over tho area of distubution 
is thus 34,000,000 gallons in the 24 hours, or 45 gallons foi every 
man, woman, and child,— a very large supply even when deduction 
is made for the water used m large public works, and for purposes 
other than domestic 

Lighting . — In the parliamentary session of 1868-9 fcke 
corporation applied for and obtained powers to purchase the 
works of the two gas-light companies which, had until that 
period supplied Glasgow and its suburbs with gas. The 
capital of, these companies consisted of <£4.1 5,000, on 
£300,000 of which the shareholders were entitled to profits 
not exceeding 10 per cent, per annum, the remaining 
£115,000 paying dividends at the rate of 7$ per cent, per 
annum. The corporation agreed to give for the worlca to 
the shareholders annuities of 9 per cent, on the stock which 
paid 10 per cent., and of 6f per cent on the stock which 
paid 7\ per cent. These annuities were guaranteed by a six- 
penny rate upon the whole rental within the municipality. 
Besides these rates the corporation took over mortgages 
amounting to £119,265. It is needless to state that, no rate 
has ever been levied upon rental for the maintenance of the 
gas-works, the manufacture having proved remunerative at 
a moderate charge per thousand cubic feet. Tho gas-works, 
as taken over by the corporation, were capable of producing 
6,500,000 cubic feet; but since tlieu they havo been 
greatly extended at a cost of half a million sterling, and are 
now capable of making 13 million cubic feet of gas The 
consumption varies between 2 million cubic feet in twouly- 
four liouis in summer and 11 million cubic feet during 
the same time in winter. The area of supply includes 
nearly all the surrounding suburbs, m addition to tho city. 
The cost of gas to the consumer is 4s. per thousand cubic 
feet, and no rent ib charged for the use of meters. 

Tramways . — The next project with which the corporation 
has had to do in recent years has been laying down lines of 
tramways along the principal throughfares of tho city. This 
work was undertaken for the purpose of preventing the 
control of the streets and tho street traffic from passing out 
of tlie hands of the corporation ; tlie cost was about 
£200,000 for 13| miles of tramway ; but this sum, with 
interest at 4| percent, per annum, is to bo repaid in the 
course of twenty-three years by the lessees, who also keep 
up the roadway between the tramway lines, and pay a rout 
of £150 per mile per annum. The fares are one penny 
per mile, and the number of passengers carried is very groat. 
Pecuniarily the tramways have been successful. 

Income and Expenditure . — Tho income and expenditure 
of Glasgow are larger than those of many a flourishing 
state. The trusts, which till quite recently were semi- 
independent, but are now simply committees of the town 
council, are the police board, the water commissioners, the 
gas commissioners, the city improvement trustees, parks 
and galleries trust, market trust, he. The revenues which 
they collect and distribute amount altogether to closo upon 
one million sterling per annum. The common good of the 
city, that is to say, property belonging to the corporation, 
is estimated as being worth about £300,000, the interest 
of which is expended in maintaining what are called the 



GLASGOW 


city churches, and generally on municipal purposes for 
which the citizens are not taxed. The number of parlia- 
mentary voters in 1877-8 was 60,582, and the list of 
school-board electors, which includes all ratepayers, when 
the roll was last made up, numbered 112,897. Glas- 
gow i etui ns three representatives to the House of Com- 
mons since 1868, each elector having, however, only two 
votes. Previous to this, and from the passing of the 
great reform measure of 1832, the city had only two 
representatives. Glasgow has a police force of about 1000 
men, which is maintained at an expense of £78,000 per 
annum, half of which is paid by the Government. The 
shenff-depute of Lanarkshire holds his court in Glasgow, 
and is assisted by five sheriffs-substitutes resident m the 
city. The amount of legal work which is gone through m 
the disposal of civil and criminal cases is very great, being 
equal to about one-third of the whole disposed of m Scot- 
land, including the supreme courts in Edinburgh. 

Bridges and Railway Stations . — There are three fine 
bridges over the river within the municipal boundaries, and 
two iron suspension bridges. One railway bridge was 
erected a few years ago by the City Union Railway 
Company, and another by the Caledonian Railway Company 
is now nearly completed All the bridges are free. 
Glasgow is the centre of a vast railway system, the Cale- 
donian and Glasgow & South-Western Railways having 
their termini m the city; these work with the great English 
lines, the Midland and the London & North-Western Com- 
panies. The St Enoch’s Square station, which provides for 
the traffic over the Glasgow & South-Western, City Union, 
and Midland Companies, is one of the most spacious m the 
United Kingdom. The same companies are erecting an 
equally commodious goods station m High Street; the 
Caledonian Company, finding themselves greatly hampered 
for room at the old terminus in Buchanan Street, are 
building a colossal structure in Gordon Street; and the 
North British Company, which have their headquarters in 
Edinburgh, are greatly extending their present limited 
accommodation in JDundas Street, 

Public Buildings , — There are not many of these of im- 
portance in Glasgow. The one which naturally attracts 
the greatest attention of strangers is the cathedral, which 
is now in a complete state of repair, and a few years ago, 
through the munificence of Glasgow citizens and of noble- 
men and gentlemen of the vicinity, its windows were filled 
with richly stained glass from one of the great stained glass 
establishments of Munich. The cathedral is acknowledged 
to be a fine specimen of Early English Gothic. It is 
situated in a good position in the north-east quarter of 
the city, aud is about 104 feet above the Clyde level. Its 
form is that of a Latin cross with short transepts. The 
length from east to west is 319 feet, its breadth 63 feet, 
the height of the choir 93 feet, and of the nave 85 feet. 
At the intersection it has a tapering octagonal spire, the 
height of which is 225 feet. It contains 147 pillars and 
159 windows. The crypt under the choir is exceedingly 
fine and complete. The Royal Exchange in the centre of 
the city contains a newsroom 122 feet in length by 60 feet 
broad Its portico is formed of 12 fluted Corinthian 
columns, supporting a rich frieze and pediment ; the north 
and south sides of the building are ornamented by a 
colonnade of Corinthian pillars. The Royal Infirmary is in 
the Roman style of architecture from a design by Adams. 
It has been greatly extended since its erection m 1792. 
The City Hall is a plain building capable of holding up- 
wards of 3000 people. The new Public Halls, opened in 
1877, are the most recent addition to the architecture of 
the city. The building cost upwards of £80,000, and 
since its opening has been mainly used for musical enter- 
tainments, music being one of the arts which has been 
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cultivated with the greatest success m Glasgow of late years. 
The principal hall in this fine building, which is of the 
classic style of architecture, is capable of holding between 
4000 and 5000 persons. By far the grandest building in 
Glasgow, however, is the new university structure on 
Gilmorehill, which is described below. During the last 
thirty years a vast improvement has been made in Glasgow 
in church architecture Dissenters who were satisfied in the 
earliei part of the century with plain meeting-houses now 
vie with each other, and with the Church of Scotland, m 
the elegance and adornment of their places of worship. 
There is probably no town in the United Kingdom which 
has spent more upon ecclesiastical buildings in recent 
times than Glasgow, or which in this respect has made 
greater improvements in taste. The Roman Catholics 
and Episcopalians, nearly one-fourth of the population of 
the city, have also erected some very fine ecclesiastical 
edifices. The street architecture of Glasgow has greatly 
improved, many of the large business firms having rebuilt 
their warehouses upon a splendid scale. The new post- 
office buildings in George Square also deserve mention. 
The work of the post-office of Glasgow has increased with 
the increase of the city, and is now practically larger than 
that of any other town save London. It was found 
necessary a few years ago to extend the accommodation, and 
now the greater part of one side of George Square is 
devoted to postal and telegraph purposes. The new 
buildings are plain but massive, and seem to have been 
planned on the principle of the least ornament with the 
most room. The corporation have obtained an Act for the 
erection of municipal buildings on the east side of George 
Square. Not without reason has Glasgow been called one of 
the best built cities of the empire, its substantial maBonry 
owing much to the excellent quality of the material, a 
sandstone quarried in abundance all round the city. 

Statues . — The public statues m Glasgow are not numer- 
ous, though several of them are very fine. Most of them 
are in George Square. The equestrian statue of the great 
duke of Wellington stands opposite the mam entrance to 
the royal exchange, and that of William III. is close to the 
junction of Trongate with the Saltmarket, High Street, 
and Gallowgate, the ancient cross of the city. In George 
Square there are equestrian statues of the Queen and 
the late Prince Consort, a seated figure of James Watt, 
statues of Sir John Moore, Lord Clyde, Sir Robert Peel, Sir 
Walter Scott, James Oswald of Auchincruive, Thomas 
Graham the celebrated chemist, Robert Burns, Thomas 
Campbell, and David Livingstone. The statue of Burns, 
executed by Mr George E. Ewing, a Glasgow sculptor, was 
subscribed for in shillings by the working classes of 
Scotland. 

University and Schools . — Of the educational institutions 
of Glasgow precedence must be given to the university. As 
already stated this great seminary of learning was founded 
by Bishop Turnbull, who obtained a papal bull for the 
purpose, dated 7th January 1450. By this bull a corporate 
body was formed, consisting of a chancellor, rector, and 
dean, with doctors, masters, regents, and students, in the 
several faculties into which it was divided. One of these 
was known as the pedagogium, or college of arts. This 
school of learning was first situated in Rottenrow (1469). 
James, Lord Hamilton, bequeathed to the principal regent 
of that college some buildings and several acres of land, on 
part of which in the High Street the college was afterwards 
erected The college of arts was restored and endowed by 
James VI. During the period which intervened between 
1577 and 1688 the university underwent many changes ; 
but in the year 1693, each of the Scottish colleges having 
received a grant of £300 per annum out of the bishops’ 
rents, the Glasgow institution again revived; and having 
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received other public and private gifts, its progiess has 
been since uninterrupted. The academic body of the uni- 
versity consists of the chancellor, the lord lector, the dean 
of faculty, the principal and vice-chancellor, and the pro- 
fessors. ' The whole business of the university is transacted 
in three distinct courts, viz , the seDatus, the faculty, and 
the comitia There are many bursaries connected with 
the college, the most important being those bequeathed 
by Mr Snell, by Mrs Black, the widow of a late minister 
of the Barony church, and by Mr Orr-Ewing, M.P. for 
Dumbartonshire. The college buddings m High Street 
were principally erected in 1593 and 1658. The spire, 
which was 153 feet m height, possessed a lightmng con- 
ductor which was reared under the auspices of Franklin in 
1772. 

The present university buildings at Gilmorehill occupy a 
magnificent site above the Kelvin, overlooking the Kelvm- 
grove Park, and commanding a splendid view of the valley 
of the Clyde. In 1860 the commissioneis nuder the “ Uni- 
versities Scotland Act” reported that m the interests of the 
university it was necessary that the college should be re- 
built, and that the site which it occupied in High Street 
was most ineligible for the purpose of the university In 

1863 the promoters of the City of Glasgow Union Railway 
Company offered to purchase the college grounds for the 
sum of £100,000, which was ultimately accepted, and dur- 
ing the negotiations Government offered to give £21,400, 
on condition that £24,000 for the erection of an hospital 
was raised by private subscription. On the 29th July 

1864 the lands of Gilmoiehill, consisting of 43 acres, were 
purchased by the senate for £65,000 , about six months 
later the adjacent lands of Donaldshill were secured for 
£16,000, and the property of Cl ay slaps, containing 5 or 6 
acres, was bought for a hospital site for the sum of £17,400. 
Part of the lands of Gilmorehill not required foi the 
university were advantageously sold to the corporation of 
Glasgow. Sir Gilbert Scott was appointed architect of the 
new buildings at the end of September 1864, and the plans 
were completed and approved of m the beginning of 1866. 
The estimated cost of the building, including hospital, was 
£266,000, — a sum far beyond tho means of the university 
authorities. The citizens of Glasgow, however, came heartily 
to their help, and subscribed liberally to the building fund. 
In January 1868 Government agreed to give £120,000, on 
condition that the same amount was raised by private sub- 
scriptions. The work at once progressed under these assur- 
ances of support, and on the 8th October 1868 the founda- 
tion stone of the new buildings was laid by the Prince of 
Wales. In 1870 the buildings were so far completed that 
the removal from High Street took place, the last meeting 
of the senatus m the old college buildings having been 
held on 28th July of that year. The financial difficulty, 
however, proved a very serious one. The cost of the build- 
ings greatly exceeded the estimate, and went far beyond 
the funds placed at the disposal of the seuatus, although 
the public subscriptions amounted to nearly £160,000. 
The fine building is therefore up to the present time 
incomplete. The tower had to he stopped when less than 
half-way up, and the grand hall, designs of which were 
prepared by Sir Gilbert Scott, is still untouched. The 
senatus, however, has now been practically relieved of its 
difficulties by the splendid contributions of the marquis of 
Bute and of Mr Charles Randolph., one of the pioneers of 
steam shipbuilding on the Clyde. The marquis has given 
£40,000 for the erection of the comrnou hall, and Mr 
Randolph bequeathed £60,000 for the completion of the 
buildings. With these sums at its disposal the senatus 
will no doubt in a few years finish this noble structure, 
and it will then be unequalled, so for as the building is 
concerned, as an educational institution. 
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The following notes, descriptive ot the new buildings, 
are from the pen ot the architect .• — 

The aichiteetuial style of the building is founded on that of 
■ft oiks of the 14th century, subject to some modifications introduced 
with. a view to giving the building a chaiactei allied to that of the 
old Scottish buildings It is piobable, however, that during the 
14th century this specific chaiacter may not have prevailed in Scot- 
land It seems, m fact, to have been mtiodueed from Fiance at a 
latei penod, and worked up mth so much ongmality into buildings 
m Scotland as to have become quite leeeived as the style of the 
country In Fiance it liad existed at least fiom the 13th century, 
so that what has been done m the design of the college is to turns- 
late lack the characteristics m question, and to unite them with the 
general style of the architectuie of the 14th centra y, though m 
Scotland they may not piobably have actually existed till a latei 
date As the building stands on the cron n of a lull, whose puncipal 
and lapid slope is toward the south, it has been made to occupy, 
as far as may be, the whole of the ridge facing m that direction by 
a long and continuous front of about 540 feet m length. In advance 
of this lengthened fagade is a system of tei races, bunging the giound 
down by gradual steps towaids the Kelvin, which fiows through a 
deep ravine along its base The southern fagade compuses tluee 
moie lofty poitions, a central block and two corner towers, between 
which are two langes of buildings of small ei elevation The eentic 
of the lme of building facing tho south is occupied by a lofty town , 
through which, on the ground floor, is the puncipal entianco to the 
building. There is also a gateway through the centre of each of the 
lower langes of building, arched and groined, leading into the east 
and west quadrangles Another mam entiance is provided m the 
cential block of the noithern range of building. This entrance 
consists of a double gateway, the passages from wlucli turn round 
to meet one another m the basement witlnn the building. Much 
m the same manner, the north side of the building is divided into 
five parts, the angle blocks foiming towers, similar to those m fi out , 
hut facing each quadiangle tlieie is a building of great dimensions, 
one of which is devoted to the museum and the othei to the 
libiaiy. Between these is a cential block, m this ease ot less ele- 
vation than tho mam side poitions, containing the students’ read- 
ing-room below and the hall of the Hunterian museum above 

The whole rectangular range of buildings, thru In idly described, 
is about 540 feet m length by 300 feet in bieadtli, occupying the 
gi eater part of the crown of tho lull Fiom it to the west extend 
the diflerent ranges of the principal's and piofessors’ houses, while 
towards the south-east the outline is prolonged and diversified by tho 
chemical laboratory, a partially detached building of octagonal lorni, 
and, at tho north-east, by the anatomical rooms Tho library and 
museum are alike m design. Thera are two great halls in each, oc- 
cupying respectively the ground and first floors, these being 129 feet 
long by 60 loot wide 

Anderson’s College, formerly called Anderson’s (or the 
Andersouian) University, was founded by John Anderson, 
professor of natural philosophy m the university of Glasgow 
m 1795, and endowed by him with valuable philosophical 
apparatus, a museum, and a library. It is governed by 81 
tiustees, and its object is to bring literary and scientific 
education within tho reach of tho mass of tho community. 
Every branch of study taught in Glasgow university is 
provided for, with the exception of divinity. Drs Garnett 
and Birkbeck were the original professors of natural philo- 
sophy and chemistry ; Dr Ure and Thomas Graham also 
occupied chairs m this college ; and it was there that the 
first mechanics’ class was established in Groat Britain. 
The trustees contemplate the removal of the institution to 
the west end of tho city, where it is believed it will greatly 
extend its sphere of usefulness. Tho numbor of students 
in 1878 was 986 ; and those attending popular evening 
classes, at which lectures are delivered in various branches 
of science, numbered 992 

Tho High School or Grammar School, formerly in John 
Street and under the charge of the corporation, is the 
oldest educational institution m tho city. It appears that 
a grammar school existed in Glasgow early in the 14th 
century, being then dependent on the cathedral church. 
Up to 1834 its masters taught only Latin and Greok, but 
at that period the school underwent a complete alteration. 
Two of the classical masterships were suppressed, and in 
lieu of those teachers of English grammar, foreign 
languages, writing, arithmetic, geography, mathematics, 
and drawing were introduced. The namo was also changed 
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from the grammar school to the high school The school 
was up to 1873 under the control ot the corporation, but 
Lt was m that year placed under the jurisdiction ot the 
school board of the city In 1878 the school was removed 
to Elmbank Street, to the premises occupied by the Glasgow 
academy — a commodious building. The high school has 
been greatly improved by the school board, and is now 
one ot the best secondary educational establishments in 
Scotland It has upwards of 500 pupils. There are other 
secondary schools in Glasgow that are doing good educa- 
tional work Among these may be mentioned the Glasgow 
academy, the Iiirklee academy, and the schools belonging 
to Hutcheson’s hospital. There is also a Government school 
of desLgn well attended, a technical school recently insti- 
tuted, the mechanics’ institution, founded in 1832, for the 
purpose of diffusing a knowledge of science among the 
working classes, the athenaeum, which draws its students 
principally from the lower middle class, and the normal 
schools belonging to the Church of Scotland and the Free 
Church, foi the training of teachers 

The passing of the Education (Scotland) Act in 1872 
gave Glasgow an opportunity of dealing practically with the 
dense ignorance that prevailed within her boundaries. 
Before the Act passed it was believed that at least 20,000 
(possibly tar more) children m the city received no educa- 
tion whatever. The school board lias persistently dealt with 
these uneducated waifs, and the most of this large ignorant 
mass have been reached. There are now not more thau 
3000 children of school age who are nob receiving some 
education in the board and other schools. The school 
board rate in the city is 4cl per pound on the rental. 
The amount raised per annum is about £30,000 

Libraries, Museum, &c — The libraries opeu to the public 
are Stirling’s public library, a large collection of literature, 
and famous for its tracts of the 16th and 17th centuries, 
and the Mitchell public library, established a few years ago 
by the munificence of a citizen of Glasgow, who left about 
£8 0, 000 for the purpose This library is under the manage- 
ment of the town council, and during the short period of its 
existence has collected a large number of valuable books. 
It is meant to be a consulting library. The college library 
is very extensive, but can only be used by alumni of the 
university. An industrial museum was instituted some 
years ago in the old residential building ol the West End 
Park. An addition was made to it about three years since, 
and the collection is now very considerable. It is supported 
under the Parks and Galleries Act, as are also the corpora- 
tion galleries of art, a collection of pictures and statuary, 
acquired partly by purchase but more largely by donation 
and bequest. The galleries contain a very valuable series 
of old Dutch masters, and there is a noble statue of Pitt 
by Chantrey. The Hunterian and Andersoman museums 
are accessible to the public. The Hunteriau contains a 
noble collection of anatomical subjects, and a most valuable 
assortment of coins There is a botanical garden in Glas- 
gow, but this has never been worthy ot the city. 

Theatres . — The drama has always been tolerably well 
patronized in Glasgow, which now contains some half dozen 
theatres. 

Commercial Institutions — The Chamber of Commerce 
was instituted in 1783, for the purpose of encouraging and 
protecting trade, and keeping a watchful eye on whatever 
might be supposed to affect the commercial interests of 
Glasgow and its neighbourhood. There are eight banks 
and branch banks in the city, two of them being properly 
Glasgow institutions; they are all joint-stock companies. 
In 1815 the first attempt was made in Glasgow to estab- 
lish an institution for the accumulation of the savings of 
the community, the Provident Bank. This and some others 
of a like kind in 1836 were all merged in the Natioual 
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Savings Bank, which has had a most successful career. The 
deposits now amount to about £2,771,066, and the de- 
positors are 104,329 m number. 

Paries . — The city is specially well provided with public 
parks, although not more than a quarter of a centuiy has 
elapsed since it possessed only one — Glasgow Green — a 
noble expanse along the north bank of the river, which 
was long neglected and uncared for. Since that time 
Kelvingrove Park, in the Kelvin valley at the west end of 
the city, was acquired, and laid out under the direction cf 
Sir Joseph Paxton, and it has been fiequeutly added to. 
At a later date the Queen’s Park, on the southern out- 
skirts, was formed; aud subsequently the city improve- 
ment trust expended £40,000 on the purchase and 
laying-out of the Alexandra Park on the north east side oi 
the city. These parks are all liberally maintained by the 
parks and galleues trust of the town council 

Glasgow has been almost exclusively a commercial city 
within the last half century. As wealth increased culture 
also increased, though more slowly. The university has 
always been the centre of intelligence in the city, and many 
of its professors have been conspicuous for their devotion to 
the applications of pure science to the development of the 
arts and manufactures. Of the great names connected 
with this institution it may suffice to mention Baillie, 
whose letters on the troubles of the 17tli century, recovered 
by the late Dr Laing of Edinburgh, added considerably to 
our knowledge of that period, and Professors Adam Smith 
and Thomas Reid James Watt, though not a member of 
the university, was generously protected by it when the 
burgesses of Glasgow refused to allow him to open shop 
withm the jurisdiction of the trades house and magistrates 
of the city. There are many literary men, and poets of the 
minor class, who claim Glasgow as their birthplace, but 
none of them reached sufficient eminence to claim particular 
notice. Of the practical workers who by their mechanical 
aptitude, amounting m many cases to genius, have pushed 
on the industries of the city, it is impossible here to give 
even meagre biographical details. The commercial capital 
of Scotland has prospered more by the general energy 
and indomitable perseverance of its inhabitants than by 
the special genius of individuals. 

Industries —Tlic most outstanding feature in the industrial 
position of Glasgow is the great variety and wide range of its 
manufacturing and trading activity. While no one of the great 
industries occupies a position of predominant importance so 
as to stamp itself as the peculiar characteristic of the town, 
theie are numerous leading clepaitments of industry which, have 
been long established and are prosecuted on a gieat scale, while a 
variety of special manufactures have found their principal centre 
in Glasgow and the Clyde valley. "When to this fact is added the 
consideration that Glasgow is one of the three principal seaports of 
the United Kingdom, it will at once he obvious that the wealth and 
prosperity of the city are contributed to by many aepaiate and im- 
portant stieams. The circumstances and conditions which have 
favoured the establishment of the leading industries m Glasgow ait* 
quite as varied as are the industries themselves. The abundance of 
pure water m the hill streams around the city led at an early date 
to the introduction of bleaching, calico-punting, and allied pursuits , 
and these, m their turn, leacted favourably on hand-loom weaving 
and other textile manufactures. In a similar way the first begin- 
nings of the now great chemical industries are clearly related to the 
early stages of the bleaching and printing trades The fact, how- 
ever, that the town is actually built within the richest coal and 
ironstone field in Scotland has had, of all causes, the most import- 
ant influence m determining the current and prosperity of local 
industries Further, the river Clyde, rendered navigable for vessels 
oi the largest tonnage, flowing through the centre ot that great coal 
and iron region, presents incomparable facilities for the prosecution 
of shipbuilding and marine engineering. But beyond the advantages 
of natural piosition and mineral wealth it is right to say that 
Glasgow owes much of her industrial prestige to a long line of 
highly-gifted, ingenious, sagacious, ana energetic citizens, whose 
influence lias not only been stamped on local industries, but has 
been felt and acknowledged throughout the entire world. 

Tlio principal industries of Glasgow range themselves under the 
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heads separately noted "below. "With respect to many of them it 
is a matter of regiet that no trustworthy source of specific informa- 
tion exists , and thus the ougiu, -vicissitudes, and progress of leally 
important trades can only be recoided m vague and general terms 
Textile mamifuctm es — The industries embiaced undei this 
head were the fust which gave Glasgow a place among the great 
manufacturing communities , but though through many changes 
and fluctuations, they continue to yield extensive employment, they 
now occupy a comparatively secondaiy position In the cotton trade, 
which originated about 1780, Glasgow possesses several faetones 
which are leckoned among the largest m the trade , the industry 
has, howevei, for a number of yeais been m a stationaiy if not 
declining condition. The manufacture of light textuies has always 
been the leading feature of the Glasgow trade, — plain, stuped, and 
figured muslins, ginghams, and fancy fabrics forming the staple. 
Thread manufacture, although specially a Paisley industry, is also 
extensively prosecuted m Glasgow According to a return obtained 
m 1875 the whole cotton industry of Scotland afforded employment 
to 33,276 individuals, and excepting about 10 per cent, it was 
entirely centred in. Glasgow and the sunoundmg district Jute and 
silk aie staples worked only to an inconsiderable extent m Glasgow, 
though about a century ago the manufacture of silk gauze flourished 
extensively, and has left traces of its former impoitance to the 
present day. The most characteristic of woollen and woisted manu- 
factures is carpet weaving, all the leading kinds of carpets being ex- 
tensively made, and the “ tapestry ” cui tains andpoitieres made by 
several firms aie examples of highly artistic woollen fabrics. 

Bleaching , Printing, and Dyeing — These allied industries took 
root m the Glasgow district at an earlier period than that of their 
intioduction into the rival regions of Lancashire, calico-pi inting 
having been begun near Glasgow m 1738. The use of chlorine in 
bleaching was first introduced in Great Britain at Glasgow m 1787, 
on the suggestion of the illustrious James Watt, by lus fathei -in- 
law, a local bleacher , and it was a Glasgow bleachei — Charles 
Tennant — who first made and introduced bleaching powder 
(chloride of lime) Tlie dyeing of Tuikey red was begun as a 
British, zndustiy at Glasgow by two eminent citizens— David Dale 
and George MTntosh — and that unequalled colour was long locally 
known as Dale’s red All these industries continue to hold a foie- 
most place m Glasgow, a large amount of grey cloth being sent from 
the Lancashire looms to bo bleached and punted m the Scotch 
works In particular Turkey i ed dyomg and printing have developed 
to an extent unequalled m any othei mauufactiumg centie 
Chemical Manufactures — The operations of bleaching and calico- 
printing in the early part of last century gave rise to such chemical 
manufactures— the preparation of dye liquors, &c — as these in- 
dustries demand. The discovery of bleaching powder by Chailes 
Tennant m 1799 led directly to the development of the gieat chemi- 
cal works of 0. Tennant & Co at St Bollcx and its various 
branches, and gave the first great impetus to chemical manufactures 
m Glasgow Among the prominent chemical industries aie to be 
reckoned the alkali trades — including soda, bleaching powder, and 
soap-making— the preparation of alum and piussiates of potash, 
bichromate of potash manufacture (an industry peculiarly identified 
with Glasgow), the extraction of iodine and other products from 
sea-weeds, dynamite and gun-powder manufacture, tlie making of 
flint glass, bottle glass, paper, white-lead and otliei pigments, and 
brewing and the distillation of spirits Tho numerous chemical 
prepaiations used in the bleaching and ealico-printuig trades aie also 
among the local manufactures, as well as the preparation of starch, 
British gum, and dextrine, and tho manufacture of lucifcr matches. 

lion Manufacture and other Metallurgical Industries — Although 
the blast furnaces of Scotland aie distributed over several of the 
midland counties, the great proportion of them are in Lanark- 
shire and Ayrshire, and the tiade is entirely controlled and practi- 
cally monopolized in. Glasgow. The discovery of the valuo of 
blackband ironstone by Mushet and the invention of the hot-blast 
by Neilson were two events which exercised a wonderful influence 
on the development of iron smelting in Scotland So lapid was 
the expansion of the industry during the earlier half of this century 
that m 1859 oue-third of the whole iron produced m the United 
Kingdom was Scotch. Tor 20 years past tho trade has shown 
little elasticity, the annual production averaging about a million 
of tons of pig iron,— the maximum output having been leached m 
1870, when 1,206,000 tons weie smeltod. In 1877 of a total of 
152 furnaces existing there were 109 in blast, and of the whole 
131 were situated m Lanarkshire and Ayrshire, 102 of these being 
in operation Tlie entire output of pig iron in that year was 
982,000 tons, while m 1878 from 90 furnaces in blast the production 
is estimated at 902, 000 tons. The number of malleable iron Works 
in Glasgow and its neighbourhood is 22, having had during 1877 
345 puddling furnaces and 53 rolling mills in operation. Mim steel 
is manufactured on an extensive scale by the Siemens-Martin pro- 
cess, and a small amount of crucible cast steel is also made Other 
metallurgical industries include tlie extraction of copper by 
Henderson’s wet process, and a limited amount of zinc smelting. 
Engineering, — With abundance of iron and coal, and great 
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facilities of both land and water carnage, it is only to be expected 
that mechanical engmeeimg should he earned on m Glasgow with 
peculiar energy and success Almost all departments of engmeei mg 
work are well repieseuted in the district, and among the special 
features of the industries may he enumerated the great water and 
gas pipe castmg establishments, sanitary and geneial iron-foundmg, 
malleable lion tube makmg, locomotive engine building, tlie manu- 
facture of sugar ruaclnneiy and of sewing machines, — two gieat 
establishments on the model of Amencan faetones for the latter 
trade being conducted by the Smgei and the IIov e Machine Com- 
panies respectively The marine engmeenng works of the Clyde — 
which m many instances are woiked in dnect connexion with 
shipbuilding yards — aie equipped on a scale woitliy ol the great 
industry of which theyfoim an important pait , and few establish- 
ments exist m any other quarter capable of pioducmg the enormous 
forgings for propeller shafts, &c , of ocean steameis, which form a 
regulai item m the undertakings of Glasgow engmeeimg firms 
Shipbuilding is the greatest of all the modern mdustiies of Glas- 
gow, and the position attained by the shipbuilder of the Clyde is 
a matter of imperial consequence and national pride The ship- 
building yards of the Clyde extend from Kutlierglen above Glasgow 
to Greenock, — Dumbarton, Poit Glasgow, anil Greenock having 
an important stake in the industry In some yeaxs about half the 
total tonnage built m the United Kingdom lias been launched from 
the Clyde yaids, as is shown by the following statement — 
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1873 ] 

1874 
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1876 

1877 

Tonnage launched, ) 
Clyde.. f 

Tonnage launched, ) 
United Kingdom f 

196,229 

391,058 

230,347 * 
474,718 : 

232,926 

453,543 

262,430 

003,867 

211,482 

472,058 

174,821 

378,020 

169,383 

450,963 


Dining the year 1878 the tonnage launched on the Clyde fiom the 
yards of 35 different films amounted to 222, 353 tons, one vessel, tlie 
“Gallia,” built for the Cunard Company, being of 5200 tons 
burthen, — a tonnage, however, which lias been exceeded by tlie 
Guion steamei “ Anzona” (5500 tons), launched in 1879 The 
work turned out is very diveisified, but as a rule of flic highest 
class, and includes armoui -plated and other vessels lor the lloyal 
Navy, mail and passenger ocean steamers for the gieat Transatlantic 
and "other lines, river steamboats famous throughout the world 
for swiftness and elegance of appointments, merchant sailing vessels, 
dredging plant, and hopper baiges "With the exception of a very 
insignificant proportion oi wooden vessels, tho whole of the shipping 
built on tho Clyde is of iron and steel, the latter having recently 
been introduced with great success Tho shipbuilding trade in 
Glasgow indeed owes its extraordinary expansion almost entirely 
to the rapid supplanting of wood by iron as a building material 
Twenty years ago, in 1859, tho tonnage launched measured only 
35,709 tons, from which amount, by rapid strides, it reached in 1863 
a total of 123,262 tons, and in 1S74 tlio maximum amount of 
262,430 tons was floated off 

Commerce. — For a century past tho records of tho Clyde Navi- 
gation Trust indicate that tho trade of Glasgow, so far as regards 
shipping, hasprogressed, Vitlifew and unimportant fluctuations, with 
steady rapidity. In 1778 tho annual revenue of tho Clyde Ti list was 
£1733; ui 1828 it amounted to £17,609, a tenfold increase in 50 
years; aud in 1878 tho total amounted to £217,100. Of course 
these figures do not necessarily indicate a corresponding expansion 
of shipping trade, though they probably hear a close relation to the 
comparative value of cargoes carried. In tlie year 1828 the tonnage 
of vessels of all kinds which arrived in tho harbour of Glasgow was 
696,261, tho sailing vessels having numbered 4405 of 214,315 tons, 
and tho steamers 7100 of 481,940 tons. For tho year ending 30th 
June 1878 the arrivals of sailing ships numbered 2727, with 
467,290 tons capacity, andof steamers there were 13,210, the tonnage 
of which amounted 2,164,733 tons, — in all 15,937 arrivals with a 

K oss tonnage of 2, 612, 023 tons, being tho greatest amount on record. 

. that year tho weight of goods imported from abroad was 658,819 
Ions ; and coastwise 586,576 tons wore landod at Glasgow, making 
in all 1,244,895 tons. Tho foieigu imports consisted in largest 
measure of Indian corn, wheat, flour, and oilier food substances, with 
timber, pyrites, iron ore, and sulphur, tho coasting arrivals contain- 
ing principally limestone, iron, cement, potter’s day, salt, timber, 
and food stuffs. Tho goods shipped to ioicign ports amounted to 
712,249 tons, and coastwise 603,374 tons left Glasgow, making in all 
1,816,623 tons. The principal exports were coal, iron, cast pipes, 
chairs and other lailway iron, chomical manufactures, and general 
machine! y, with malt liquors and spirits , and mtho coasting trade 
the leading articles were of a similar general description The great 
bulk of the foreign trade is with Mew Yoilc and Canadian ports, 
India, France, Spam, and Belgium; and coasting traffic beyond the 
Clyde estuary is directed principally to Liverpool, Belfast, Dublin, 
Londonderry, "Waterford, Bristol, and London , but there are few 
commercial ports throughout tho world which have not more or less 
direct trading communication with the port and harbour of 
Glasgow. (j. n. s.— J. FA.) 
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History. 

T HE art of glass-making, unlike that of pottery, would 
appear not to have been discovered and practised by 
different nations independently, but to have gradually 
spread from a single centre No trace of it was observed 
among the inhabitants of America at the time when that 
continent was discovered, although considerable progress 
in the arts had been made by some among them, ec/., 
the Mexicans and Peruvians; but the steps by which it 
reached China may he indicated with much probability. 
The credit of the invention was given by the ancients to 
the Phoenicians, as is shown by the well-known story of its 
fortuitous discovery by Phoenician merchants, who rested 
their cooking pots on blocks of natron (sub-carbonate of 
soda), and found glass produced by the union under heat of 
the alkali and the sand of the shore (Pliny, Fat Hist., 
xxxvi 26, 65). A glassy mass may, however, be pioduced 
in the smelting of many metallic ores, silica being present, 
while the fuel supplies the alkali ; or by the combustion of 
great masses of reeds or straw, in which the elements of 
glass are piesent, — lumps of coarse imperfect glass being 
often found on the spot where a stack of wheat has been 
burned. Now the Egyptians practised metallurgic opera- 
tions from a very early period, and vast heaps of straw are, 
and no doubt have been from the earliest times, accumu- 
lated in that country, and probably not unfrequently set on 
fire. The adoption of glass as a substance capable of being 
made subservient to the use of mankind may therefore be 
due to the intelligence of some one who noticed its fortui- 
tous pioduction there Be this as it may, by far the earliest 
examples of glass existing of which the dates are attested 
by inscriptions are of Egyptian origin. The earliest of 
these, a small lion’s head of opaque blue glass of very fine 
colour, but changed externally to an olive green, was found 
at Thebes by Signor Drovetti, and is now in tbe British 
Museum ; 1 ou the underside arc hieroglyphics containing 
the name of Nuantef IV., whose date according to Lepsius’s 
chronology was 2423-2380 b.c. A bead of dusky green 
glass bears the pramomen of Hatasu, a queen who is con- 
jectured to have lived about 1450 b a (Wilkinson , Manners 
awl Customs of the Ancient Egyptians, vol iii. p. 88). 
That such may be the real dates of these objects is con- 
firmed by the fact that glass bottles containing red wine 
are represented on monuments of the fourth dynasty, 
more than 4000 years old; and in the tombs at Beni 
Hasan, dating from the reign of ITsurtesen I., at least 
2000 years b.c., the process of glass-blowing is represented 
in an unmistakable manner (Wilkinson, vol. iii. p. 89). 
Very many examples of glass found in Egypt may be seen 
in museums, but, as they rarely bear inscriptions, it would 
be difficult to trace the progress of the art through them ; 
no competent person has hitherto undertaken the task. The 
manufacture probably continued to flourish as well during 
the period of the native monarchy as in that of the Greek 
dynasty , and its importance after the subjugation of the 
country to Home was probably even increased by the 
new market then opened to its products. Martial (Ep., 
xxi. 74) alludes to the importation of Egyptian glass into 
Borne ; and it is mentioned m an ordinance of Aurelian 
Hadrian in a letter addressed to the consul Servianus men- 
tions glass-blowing as one of the chief industrial occupations 
of tho inhabitants of Alexandria. The manufacture was 
not confined to that city, but was also carried on in the 


_ 1 See introduction to Catalogue of Glass Vessels in the South Ken- 
sington Museum, where an engraving of it is given. 


lower Diospolis on Lake Mensaleh, as appears by a passage 
in the Periplus Mans Eryihrcei (c 6). 

Much of the Egyptian glass was uncolourecl and of a 
somewhat dusky hue; of the coloured and ornamental 
varieties peihaps tbe most characteristic examples are the 
small vases usually m the form of either alabastra or am- 
phorae, but occasionally in that of an Egyptian column. In 
these the prevailing colour is a deep transparent blue , but 
not unfrequently the colour of the body of the vase is some 
shade of pale buff, fawn, or white (an imitation probably 
of arragomte, Egyptian alabaster), sometimes deep green, 
and in rare cases red In almost every example the surface 
is ornamented by bands of colour, white, yellow, or tor- 
quoise blue, forming zigzag lines ; in some examples there 
are only two or three such lines, in. others the whole surface 
is covered by them. These lines are incorporated with the 
surface of the vessel, but do not penetrate through its entire 
thickness. By the Greeks and Etruscans such vessels were 
evidently much valued ; the amphoroa have been occasion- 
ally found m tombs, furnished with a stand of gold. In 
Rhodes and elsewhere they have been found associated with 
objects which probably do not date from an earlier period 
than the 3d or 4th century before Christ, and it does not 
appear that they are met with in tombs later than the 
Christian era ; when coloured or ornamental glass vessels 
are discovered in these last, they are of a different character. 
Another species of glass manufacture in which the 
Egyptians would appear to have been peculiarly skilled is 
the so-called mosaic glass, formed by the union of rods of 
various colours in such a manner as to form a pattern , the 
rod so formed was then reheated and drawn out until 
reduced to a very small size, a square inch or less, and 
divided into tablets by being cut transversely, each of these 
tablets presenting the pattern traversing its substance and 
visible on each face. This process was no doubt first prac- 
tised in Egypt, and is never seen in such perfection as in 
objects of a decidedly Egyptian character m design or in 
colour. Yery beautiful pieces of ornament of an architec- 
tural oharacter are met with, which probably once served 
as decorations of caskets or other small pieces of furniture, 
or of trinkets ; also tragic masks, human faces, and birds. 
Some of the last-named are represented with such truth of 
colouring and delicacy of detail that even the separate 
feathers of the wings and tail are well distinguished, 
although, as in an example in the British Museum, a human- 
headed hawk, the piece which contains the figure may not 
exceed three-fourths of an inch in its largest dimension. 
Works of this description probably belong to tho period 
when Egypt passed under Homan domination, as similar 
objects, though of inferior delicacy, appear to have been 
made in Borne. 

The Phoenicians probably derived theii knowledge of the Ph 
art from Egypt ; whether this be so or not, they undoubt- 
edly practised it from a very early period and to a very 
large extent Probably much the same processes were em- 
ployed in Phoenicia and Egypt during some centuries before 
the Cliristian era, as they cerLainly were in Phoenicia, 
Egypt, and Borne for some centuries after. It seems pro- 
bable that the earliest products of the industry of Phoenicia 
in the art of glass-making are the coloured heads which have 
been found in almost all parts of Europe, in India and 
other parts of Asia, and in Africa. The “ aggry ” beads, so 
much valued by the Ashantees and other natives of that 
part of Africa which lies near the Gold Coast, have pro- 
bably the same origin. These coloured beads are usually of 
i opaque glass ; they exhibit great variety of colour and 
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pattern, and very different degrees of skill in manipulation 
Their wide dispersion may be referred with much proba- 
bility to their having been objects of barter between the 
Phoenician merchants and the barbarous inhabitants of the 
various countries with which they traded. It is probable, 
however, that many of the specimens which exist m our 
museums date from times several centuries later than those 
in which Tyre and Sidon flourished ; for, as we may learn 
from the Periplus and Strabo, glass m various forms was 
an article imported m the 1st and 2d centuries, as well 
into the empona of the Bed Sea as into the ports of Britain. 
Even at the present day beads are very extensively made 
at Venice for export to Africa, which bear a resemblance, 
doubtless not accidental, to those which we have reason to 
believe to be of very early date. 

Issyrian. Next in date to the earlier Egyptian examples mentioned 
above would appear to be the vase of transparent greenish 
glass found in the north-west palace of Nineveh, and now 
m the British Museum. On one side of this a lion is en- 
graved, and also a line of cuneiform characters, iu which 
is the name of Sargon, king of Assyria, 722 b.c. Frag- 
ments of coloured glasses were also found there, but our 
materials are too scanty to enable us to form any decided 
opinion as to the degree of perfection to which the art was 
carried in Assyria. Many of the specimens discovered by 
Layard at Nineveh have all the appearance of being Roman, 
and were no doubt derived from the Roman colony, Nmiva 
Claudiopolis, which occupied the same site 
Greek. The Greeks, excellent in the ceramic art, do not appear 
to have cultivated the art of glass-making at a very early 
period j but it was probably made m many places on the 
shores of the Mediterranean Tor some centuries before the 
Christian era At Mycenae many disks of opaque vitreous 
pastes were found by Schliemann, and very similar objects 
at Ialyssus in Rhodes ; but it is not certain that these may 
not have been brought from Egypt, where very similar 
objects have been found, or whether they ought not to be 
attributed to Greek or to Phoenician artisans. At Oamirus 
in Rhodes, however, many vessels of glass of very elegant 
forms have been discovered, which were probably made in 
the island. 

In Etruscan tombs in Italy are also found glass vessels 
of peculiar character; these are small bowls resembling 
in form the half of an egg , they are usually of the variety 
of glass which is mentioned fiuther on as “madrepore,” the 
ground green and transparent, the stars yellow, while patches 
of colour of gold and of filigree glass are sometimes inter- 
spersed. They differ from and appear to be earlier than 
the madrepore glass, fragments of which are so often found 
in Rome. They are also said to be found in Magna Graecia. 
Another variety found in tombs in the same district is of 
blue and opaque glass, with much gold in loaf, all twisted 
together ; the most frequent form in which this bud of 
glass has been found is that of a bottle several inches long 
and about one inch in diameter, without a neck, having 
probably had a mounting of gold. It remains to be deter- 
mined whether these should be attributed to a Greek or 
to a Phoenician origin. Glass, however, was occasionally 
used for purposes of architectural decoration during the 
best period of Grecian art, for Stuart and Revett, when 
describing the temple of Minerva Polias at Athens, give 
the following note : — “ A remarkable singularity observed 
in the capitals of this portico is in the plaited torus be- 
tween the volutes having been inlaid at the interstices with 
coloured stones or glass.” Mr H March Phillips states 
that he well remembers having remarked these decora- 
tions, and that he believes them to be of blue glass. 1 

1 An example of the employment of glass in a like manner is 
indicated, by the odd stoiy which Pliny tells [Nat. Nisi, xxxvii 5, 
17) that on the tomb of Hernias, a prince of the island of Cyprus, 


i S S [histoey. 

. In the first centuries of our era the art of glass-making Roman, 
was developed at Rome and other cities under Roman rule 
in a most remarkable manner, and it reached a point of 
excellence which in some respects has never been excelled 
or even perhaps equalled. It may appear a somewhat ex- 
aggerated assertion that glass was used for more purposes, 
and in one sense more extensively, by the Romans of the 
imperial period than by ourselves in the present day ; but 
it is one which can be borne out by evidence. It is true 
that the use of glass for windows was only gradually ex- 
tending itself at the time when Roman civilization sank 
under the torrent of German and Hunmsh barbarism, and 
that its employment for optical instruments was only known 
m a rudimentary stage , but for domestic purposes, for 
architecturaldecoration,and for personal ornaments glass was 
unquestionably much more used than at the present day. 

It must be remembered that the Romans possessed no fine 
porcelain decorated with lively colours and a beautiful glaze; 
Samian ware was the most decorative kind of pottery which 
was then made. Coloured and ornamental glass held among 
them much the same place for table services, vessels for 
toilet use, and the like, as that held among us by porcelain. 

Pliny {Nat Hist., xxxvi. 26, 67) tells us that for drinking 
vessels it was even preferred to gold and silver. Trebellius 
Pollio, however, relates of the emperor Gallienus that he 
drank from golden cups, despising glass, than which, he said, 
nothing was more vulgar Glass was largely used m pave- 
ments, and in thin plates as a coating for walls. It was 
used in windows, though by no means exclusively, mica, 
alabaster, and shells having been also employed. Glass, 
m flat pieces, such as might be employed for windows, 
has been found in the imus of Roman houses, both in 
England and in Italy, and m the house of the faun at 
Pompeii a small pane in a bronze frame remains. Glass 
of this description seems to have been cast on a stone, 
and is usually very uneven and full of defects , although 
capable of transmitting light, it must have given at best 
an indifferent view of external objects. When the window 
openings were large, as w r as the case in basilicas and other 
public buildings and even in houses, the pieces of glass 
were, doubtless, fixed in pieiced slabs of marble or iu 
frames of wood or bronze. 

The invention and ingenuity employed by the Roman 
artisans in producing variety iu glass vessels are most re- 
markable; almost every means of decoration appears to have 
been tried, and many methods of manipulating glass, which 
have been considered inventions, have in reality been 
anticipated by the glass-workers of the period under con- 
sideration. The fertility of invention which devised so 
many modes of ornamentation and so many shades of colour, 
and the skill with which the manual execution is carried 
out, alike deserve great admiration This prodigious 
variety seems to show that glass-making was at that time 
carried on, not as now in large establishments, which pro- 
duce great quantities of articles identical in form and 
pattern, but by many artificers, each working on a small 
scale. This circumstance enables ns to understand why 
very pure and crystalline glass was, as Pliny tells us, more 
valued than any other kind. To produce glass very pnro 
and free from striae and bubbles, long-continued fusion is 
required ; this the system of working of the ancients did 
not allow, and their glass is in consequence remarkable 
for the great abundance of bubbles and defects which it 
contains 

ms a marble figure of a lion with eyes of emerald winch shone so 
brightly into the sea that they frightened away the tunnies from the 
adjacent fisheries, so that it became necessary to change the eyes. In 
the great marble lion discovered by Mr Newton near Cnidus, and now 
in the British Museum, in the place of the eyes are deep sockets which 
piobably, like those of the Cypriote lion, were filled with coloured 
glass. 
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The Romans had at their command, of transparent 
colours, blue, green, purple or amethystine, amber, biown, 
and rose ; of opaque colours, white, black:, led, blue, 
yellow, gieen, and orange. There are many shades of the 
former as well as of the latter, particularly of transparent 
blue, and of opaque blue, yellow, and green Of opaque 
colours many varieties appear to be due to the mixture of 
one colour with another In any large collection of frag- 
ments it would be easy to find eight or ten varieties of 
opaque blue, ranging from lapis lazuli to turquoise or to 
lavender, aucl six or seven of opaque green Of red the 
varieties are fewer; the finest is a crimson red of very 
beautiful tint, and there are various gradations from this to 
a dull brick red. One variety forms the ground of a very 
good imitation of porphyry; and there is a dull semi- 
transparent red which, when light is passed through it, 
appears to be of a dull green hue With these colours 
the Roman vitranm worked, either using them singly or 
blending them m almost every conceivable combination, 
sometimes, it must be owned, with a rather gaudy and 
inharmonious effect. 

These combinations of colour were effected in two ways : 
— first, by glasses of two or more colours being combined 
so as to traverse the entire substance of the object ; and, 
secondly, by the superposition of the one colour on the 
other. 

To the former class belong all those termed mosaic and 
nnlle fiori, where the process of manufacture was the pre- 
liminary union, by heat, of threads of glass into a rod, 
which when cut transversely exhibited the same pattern in 
every section. Such rods weie placed together side by 
side, and united by heat into a mass which was then 
formed into cups or other vessels. A vast quautity of 
small cups and pateras were made by this means in 
patterns which bear considerable resemblance to the sur- 
faces of madrepores, and are of the same land as those 
which by the Venetians are termed “mille fiori.” In 
these every colour and every shade of colour seem to have 
been tiied in great variety of combination with effects more 
or less pleasing, but transparent violet or purple appears to 
have been the most common ground colour. Although 
most of the vessels of this mille fiori glass wore small, some 
were made of large size ; a fragment in the possession of 
the present writer must have formed part of a dish not 
less than 20 inches m diameter. Another variety of glass, 
evidently much used, is that m which transparent brown 
glass is so mixed with opaque white and blue as to re- 
semble onyx. This was sometimes done with great success, 
and very perfect imitations of the natural stone were pro- 
duced. Sometimes purple glass is used in place of brown, 
probably with the design of imitating tho precious mur- 
rliiue. Imitations of porphyry, of serpentine, and of 
granite are also met with, but these were used chiefly in 
pavements, and for tile decoration of walls, for which 
purposes the ouyx-glass was likewise employed Under 
this head must also be included the interlacing of bands 
and threads both of white and of coloured glass. Vessels 
are found composed of bands either so placed in sections 
as to present a plaited pattern, or simply arranged side 
by side; others, again, resemble the Venetian vitro di 
trma, threads of opaque white or yellow glass being twisted 
with clear transparent glass, and the vessel then formed by 
the welding together of the rods so made. Blue threads 
are occasionally intermixed, and several varieties of pattern 
may be found ; but this branch of the art does not appear 
to have been carried by the Romans to anything like the 
perfection to which it was afterwards brought by the 
Venetians. 

So few examples of glass vessels of this period which 
have been painted in enamel have come down to us that 


it has been questioned whether that art was then practised ; 
but several specimens have been recently described which 
can leave no doubt on the point ; decisive examples are 
afforded by two cups found at Vaspelev, in Denmark, 
engravings of which are published m tho Annaler • for 
Nordisk Oldlyndeghed for 1861, p. 305. These are small 
cups, 3 inches and 2|- inches high, 3|- inches and 3 inches 
wide, with feet and straight sides , on the larger are a lion 
and a hull, ou the lesser two birds with grapes, and on each 
some smaller ornaments. On the latter are the letters 
DVB . R The colours are vitrified and slightly in relief ; 
green, blue, and brown may be distinguished. They were 
found with Roman bronze vessels and other articles. 
Vessels also are not uncommon on the surface of which 
enamel colours appear in the form of spots , it is probable 
that these were applied in the form of melted glass, not, as 
in true enamel painting, in that of a finely divided powder 
tempered with an essential oil and applied cold. 

The first place among those processes in which one colour 
was superimposed on another may be given to that by 
which the cameo glass was produced. In this a bubble of 
opaque white glass was formed at the end of the tube used 
by the glass-blower; this was coated with transparent blue, 
and that again with opaque white, and the vessel required 
was formed from this threefold globe The outer coat was 
then removed from that portion which was to constitute 
the ground, leaving the white for the figures, foliage, or 
other ornamentation ; these were then sculptured by means 
of the gem-engraver’s tools. Pliny no doubt means to 
refer to this when he says (JVat. Hist., xxxvi. 26,' 66), 
“ aliud argenti modo ceelatur,” contrasting it with the 
process of cutting glass by the help of a wheel, to which 
he refers in the words immediately preceding, “ aliud torno 
teritur.” 

The famous Portland or Barberini vase is the finest ex- 
ample of this kind of work which has come down to us, 
and was entire until it was broken into some hundred 
pieces by a drunken medical student some years ago. The 
pieces, however, were joined together by Mr Doubleday 
with extraordinary skill, and the beauty of design and 
execution may still be appreciated almost as well as when 
it was intact. A letter written by Wedgwood in 1786 to 
Sir William Hamilton has been published in the life of the 
former by Miss Meteyard (vol. 11 p 577), which contains 
some interesting remarks upou this beautiful work of art 
He concludes with the assertion, “I do not think £5000 
for the execution of such a vase, supposing our best artists 
capable of such a work, would be at all equal to their gains 
from the works they are now employed in.” It is true that 
the gem-engravers of that day received very high pay for 
their work. 

The two other most remarkable examples of this cameo 
glass are au amphora at Naples and the Auldjo vase. 
The amphora measures 1 foot | inch in height, 1 foot 
7| inches m circumference ; it is shaped like the earthen 
amphoras with a foot far too small to support it, and must 
no doubt have had a stand, probably of gold ; the greater 
part is covered with a most exquisite design of garlands and 
vines, and two groups of boys gathering and treading grapes 
and playing on various instruments of music ; below these 
is a line of sheep and goats in varied attitudes. The ground 
is blue and the figures white. It was found in a house in 
the Street of Tombs at Pompeii in the year 1839, and is 
now m the Royal Museum at Naples. It is well engraved 
in Richardson’s Studies of Ornamental Design. The Auldjo 
vase, a part of which is or was in possession of Mr Auldjo, 
and another in the British Museum, is an oenochoe about 9 
inches high ; the ornament consists mainly of a most 
beautiful band of foliage, chiefly of the vine, with bunches 
of grapes ; the ground is blue and the ornaments white ; 
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it was fuund at Pompeii in tlie house of the faun. It also 
lias been engraved by Richardson. 

Costly as these beautiful objects must have been, a very 
great number of them existed, for even now fragments of 
ten. to fifteen, may probably be met with m the hands of the 
curiosity dealers in Home in the course of three or four 
months. The same process was used in producing large 
tablets, employed, no doubt, for various decorative -purposes. 
In the South Kensington Museum collection is a fragment 
of such a tablet or slab ; the figure, a portion of which 
remains, eonld not have been less than about 14 inches high 

The ground of these cameo glasses is most commonly 
transparent blue (often lined with opaque white to throw 
up the colour), but sometimes opaque blue, purple, or dark 
brown. The superimposed layer, which is sculptured, is 
generally opaque white A very few specimens have been 
met with in which several colours are employed. 

At a long interval after these beautiful objects come those 
vessels which were ornamented either by means of coarse 
threads trailed over their surfaces and forming rude patterns, 
or by coloured enamels merely placed on them m lumps; 
and these, doubtless, were cheap and common wares. But 
a modification of the first-named process was m use in the 
4th and succeeding centuries, showing great ingenuity and 
manual dexterity, — that, namely, in which the added por- 
tions of glass are united to the body of the cup, not through- 
out, but only at points, and then shaped either by the wheel 
or by the hand. The attached portions form m some 
instances inscriptions, as on a cup found at Strasburg, 
which bears the name of the emperor Maximian (286- 
310 a.d.), on another m the Vereinigte Sammlungen at 
Munich, and on a third in the Trivulzi collection at Milan, 
where the cup is white, the inscription gieen, and the net- 
work blue. Probably, however, the finest example is a 
situla, 10} inches high by 8 inches wide at the top and 4 
inches at the bottom, preserved in the treasury of St Maik 
at Venice. This is of glass of a greenish hue, on the upper 
part is represented, in relief, the chase of a lion by two men 
on hoisoback accompanied by dogs; the costume appears to 
he Byzantine rather than Homan, and tlie style is very bad. 
The figures are very much undercut. The lower part has 
four rows of circles united to the vessel at those points alone 
where the circles touch each other. All the other examples 
have the lower portion covered in like manner by a network 
of circles standing nearly a quarter of an inch from the 
body of the cup 1 

The art of glass-making no doubt, like all other art, 
deteriorated during the decline of the Homan empire, bub 
it is probable that it continued to be practised, though with 
constantly decreasing skill, nob only m Rome but in the 
provinces Some few existing vessels, as two chalices of 
coarse blue glass iu the British Museum, may perhaps bo 
referred to this period, hut the most remarkable production 
was mosaic for the decoration of churches. Examples of 
such decorations may be still seen in Home dating from 
every century through the dark ages; and, though glass for 
mosaic was certainly made at Constantinople, and perhaps 
also at Ravenna, it is probable that it was also made m 
Rome. Glass was largely used in the immense windows 
of the churches built between the 3d and the 10th centuries. 
The first mention of coloured glass in a church window 
occurs m the time of Pope Leo III. (795-816); but pro- 
bably it was used at a much earlier period. 

1 An examp] 0 connected vatli Hie specimens just described is the 
cup belonging to Baron Lionel de Bothschild; though externally of an 
opaque greenish colour, it is by transmitted light of a deep red. On 
the outside, m very high relief, are figures of Bacchus with vines and 
panthers, some portions being hollow from within, others fixed on the 
extenor. The changeability of colour may remind us of the “ calices 
versioolores” which Hadrian sent to Servianus. 


Some of the Homan artificers in glass no doubt emigrated Byzan- 
to Constantinople, and it is certain that the art was prac- tme - 
tised there to a very great extent during the Middle 
Ages. One of the gates near the port took its name 
from the adjacent glass-houses. St Sophia when erected 
by Justinian had vaults covered with mosaics and immense 
windows filled with plates of glass fitted into pierced marble 
frames ; some of the plates, 7 to 8 inches wide and 9 to 10 
high, not blown but cast, which are in the windows, 
may possibly date from the building of the church 
Glass for mosaics was also laigely made and exported 
In the 8th century when peace was made between the 
caliph Walid and the emperoi Justinian II., the former 
stipulated for a quantity of mosaic for the decoration of the 
new mosque at Damascus, and in the 10th century the 
materials for the decoration of- the niche of the labia at 
Cordova were furnished by Romanus II. In the 11th 
century Desiderius, abbot of Monte Casino, sent to Con- 
stantinople for workers in mosaic The grounds of the 
Byzantine mosaics were usually either of gold or silver, a 
thin leaf of the metal having been enclosed between two 
layers of glass. 

We have in the work of the monk Theopkilus, Diversunm 
Artinm Schedula , and in the probably earlier work of 
Eraclius, about the 11th century, instructions as to the 
art of glass-making in general, and then as to that of 
producing coloured, gilt, and enamelled vessels, which 
these writers speak of as being practised by the Creeks. 

But we look almost in vain for existing specimens of 
such works. Perhaps the only entire enamelled vessel 
which we can confidently attribute to Byzantine art is 
a small vase preserved in the treasury of St Mark at 
Venice, a very clever reproduction of which was exhibited 
by the Murano Glass Company at the Paris exhibition of 
1878. This is decorated with circles of rosettos of bluo, 
green, and rod enamel, each surrounded by lines of gold , 
within the circles are little figures evidently suggested by 
antique originals, anrl precisely like similar figures found 
on carved ivory boxes of Byzantine origin dating from 
the 11th or 12th centuries, Two inscriptions in Cufic 
characters surround the vase, but they, it would seem, arc 
merely ornamental and destitute of meaning. Tlie presence 
of these inscriptions may perhaps lead to the inference that 
the vase was made in Sicily, but by Byzantine workmen, - 

Of uncoloured glass brought from Constantinople several 
examples exist in the treasury of St Mark at Venice, part 
of the plunder of the imporial city when taken by the 
crusadeis in 1204. The glass m all is greenish, very thick, 
with many bubbles, and has been cut with the wheel; in 
some instances circles and cones, and in ono the outlines of 
the figure of a leopard have been loft standing up, the rest 
of the surface having been laboriously cut away. The in- 
tention would seem to have been to imitate vessels of rock 
crystal. 

Probably at Alexandria, one of the great seats of glass- Alex- 
nialring, the art survived the conquest of Egypt by the alldm 
Saracens, for a glass disk serving as a weight has been mot 
with in Egypt bearing the date 96 of the Hegira, corre- 
sponding with 715 a.d. (see memoir by Mr E. T. Rogers, 
Journal of the Royal Asiatic Society, vol x. pt. 1). Numer- 
ous later examples leave no doubt that the manufacture of 
glass continued to exist in Egypt, though perhaps in a 

s The Sano Calino at Gonoa, supposed throughout the Middle Ages 
to liavehoen an emerald hut really composed of green glass, is a shallow 
hexagonal dish rather clumsily formed and finished ly cutting. It was 
perhaps originally a paten, and was taken at the capture of Caesarea in 
1101. At Reichenauonthe Lake of Constance, is (or was) preserved a 
slab of transparent green glass 2 feet wide hy 3 3 inches high anil 8 inches 
thick, which was also supposed to be an emerald. According to tradi- 
tion it was sent to Charles the Great hy the empiess Irene. 
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languishing condition. In the 11th century, however, we 
find in the life of St Odilo, abbot of Fulda (ob 1049), men- 
tion of a “vaspretiosissimum vitreum Alexandrmi generis,” 
and m the same century Nasir Ibn Ivhusru (Safamaniah, 
published by Royal Asiatic Society), who visited Jerusalem 
in 1060, says that pictures of our Lord and others in one of 
the churches of that city were covered with plates of glass. 
No examples of ornamental vessels dating from this penod 
have, however, come down to us, "But we have many very 
remarkable examples of the skill of Egyptian and Syrian 
glass-workers in the 1 3th and 1 4th centuries, — large bottles, 
basins, and lamps, very striking objects from the free use 
of enamel and gilding in their decoration. This is, as in 
most objects of Eastern art, chiefly composed of inscriptions 
written m large characters ornamentally treated, but 
figures of birds, lions, sphinxes, &c., may be found, especially 
on vessels made in Egypt. Although there may have been 
some indigenous practice of tbe art of glass-making in the 
East, — for m the cup of Chosroes I. of Persia (531-579) 
preserved m the Bibliotbeque Nationale at Paris aie 
medallions of coloured and moulded glass, — the arts of 
gilding and enamelling, as we see them exhibited in the 
Syna. Syrian and Egyptian works of the 13th and 14th centuries, 
were probably derived from the Byzantmes. Damascus 
was also the seat of a like manufacture. In inventories of 
the 14th century, both in England and in France, mention 
may frequently be fouud of glass vessels described as of the 
manufacture of Damascus. That city was taken by Timur 
m 1 402, and we are told by Olavjjo, who visited his court 
in 1403-1406, that he carried off to Samarcand “men 
who made bows, glass, and earthenware, bo that of these 
articles Samarcand produces the best in the world.” 

Glass no doubt continued to be made, as it still is, in 
Syria and Persia, but no very remarkable products of the 
manufacture aie known in Europe, with the exception of 
Persia, some vessels brought from Persia, blue richly decorated 
with gold. These probably date from tbe 17th century, 
for Chardin tells us that the wmdows of the tomb of Shah 
Abbas II. (ob. 1666) at Kom, were “de cristal peint d’or 
et d’azur.” At the present day bottles and drinking vessels 
are made in Persia which in texture and quality differ little 
from ordinary Venetian glass of the 16th or 17th centuries, 
while m form they exactly resemble those which may be 
seen m the engravings in Chardin’s Travels. 

India. Pliny states (Fat. Fist., xxxvi. 26, 66) that no glass 
was to be compared to the Indian, and gives as a reason 
that it was made from broken crystal; and in another 
passage (xii. 19, 42) he says that the Troglodytes brought to 
Ocelis (Ghella near Bab-el-Mandeb) objects of glass. We 
have, however, very little knowledge of Indian glass of any 
considerable antiquity. A few small vessels have been 
found m the “ topes, ” as in that at Manikyala in the 
Punjab, which probably dates from about the Christian era; 
but they exhibit no remarkable character, and fragments 
found at Brahminabad are hardly distinguishable from 
Roman glass of the imperial period. The chronicle of the 
Singhalese kings, the Mahawanso, however, asserts that 
mirrors of glittering glass were carried in procession in 306 
B.a, and beads like gems, and wmdows with ornaments like 
jewels, are also mentioned at about the same date. If there 
really was ao important manufacture of glass m Ceylon at 
this early time, that island perhaps furnished the Indian 
glass of Pliny ; or it is possible that it really came from 
China. Glass is made in several parts of India— as Behar 
and Mysore — by very simple and primitive methods, and 
the results are correspondingly defective. Black, green, 
red, blue, and yellow glass is made. The greater part is 
worked into bangles, but some small bottles are blown 
(Buchanan, Journey through Mysore, vol. i. p. 147; vol. iiu 
p. 369). 
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The history of the manufacture of glass m China is China, 
obscure, but the common opinion that it was learnt from 
the Europeans in the 17th century seems to be erroneous. 

A wnter m the Memoires concernant les Ohvnois (vol. 
ii. p. 46) states on the authority of the annals of the 
Han dynasty that the emperor Ou-ti (140 b.c.) had a 
manufactory of the kind of glass called “lieou-li,” that 
in the beginning of the 3d century of our era the emperor 
Tai-tsou received from the West a considerable present of 
glasses of all colours, and that soon after a glass-maker came 
into the country who taught the art to the natives. 

The Wei dynasty, to which Tai-tsou belonged, reigned in 
northern China, and at this day a considerable manufacture 
of glass is carried on at Po-shan-hien in Shantung, which it 
would seem has existed for a long period The Rev. A. 
Williamson (Journeys in Forth China, l. 131) says that 
the glass is extremely pure, and is made from the roeks 
in the neighbourhood. The rocks are probably of quartz, 
ie., rock crystal, a correspondence with Pliny’s statement 
respecting Indian glass which seems deserving of attention 

Whether the making of glass m China was an original dis- 
covery of that ingenious people, or was derived via Ceylon 
from Egypt, cannot perhaps be now ascertained; the manu- 
facture has, however, never greatly extended itself in China 
The case has been the converse of that of the Romans , the 
latter had no fine pottery, and therefore employed glass as the 
i material for vessels of an ornamental kind, for table services 
and the like The Chinese, on the contrary, having from 
an early period had exoellent porcelain, have been careless 
about the manufacture of glass. A Chinese writer, however, 
mentions the manufacture of a huge vase in 627 a.d., 
and in 1154 Edrisi (first climate, tenth section) mentions 
Chinese glass. A glass vase about a foot high is preserved 
at Nara m Japan, and is alleged to have been placed there 
in the 8th century. It seems probable that this is of 
Chinese manufacture. A writer in the Memoires concermnt 
les Chvnois (vol. in pp. 463 and 477), writing about 1770, 
says that there was then a glass-house at Peking, where every 
year a good number of vases were made, some requiring 
great labour because nothing was blown (rien n’est souffid), 
meaning no doubt that the ornamentation was produced not 
by blowing and moulding, but by cutting. This factory 
was, however, merely an appendage to the imperial mag- 
nificence. The earliest articles of Chinese glass the date of 
which has been ascertained, which have been noticed, arc 
some bearing the name of the emperor Kienluug (1736- 
1796), one of which is in the South Kensington Museum. 

In the manufacture of ornamental glass the leading idea 
in China seems to be the imitation of natural stones. The 
coloured glass is usually not of one bright colour through- 
out, but semi-transparent and marbled; the colours in many 
instances are singularly fine and harmonious. As m 1770, 
cutting is the chief method by wbicb ornament is produced, 
the vessels being blown very solid. 

The chief source from whence a knowledge of the art of Diffusion 
glass-making spread through Europe was probably Rome ; of the 
in the Roman imperial period glass was undoubtedly made, 
not only in Italy, but also in France, in Spam, and in all 1 ' 
probability at or near Cologne, and perhaps in other places 
near the Rhine. Whether refugees from Padua, Aquileia, 
or other Italian cities carried the art to the lagoons of 
Yenice in the 5th century, or whether it was learnt from 
the Greeks of Constantinople at a much later date, has been 
a disputed question. It would appear not improbable that 
tbe former was the case, for it must be remembered that 
articles formed of glass were in the later days of Roman 
civilization m constant daily use, and that the making of 
glass was carried on, not as now in large establishments, but 
by artisans working on a small scale. It seems certain that 
some knowledge Of the aft was preserved ia France and in 
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Spain, possibly even in England, and it seems improbable 
that lb should have been lost in that archipelago, where the 
traditions of ancient civilization must have been better 
preserved than m almost any other place. In 523 
Cassiodorus writes of the “ mnumerosa navigia ” belonging 
to Venice, and where trade is active theie is always a pro- 
bability that manufactures will flourish. Howevei this may 
Venice be, the earliest positive evidence of the existence at Venice 
and 0 f a worker ni glass would seem to be the mention of Petrus 
Murano J'lavianus, phiolarius, in the ducale of Vitale Palier in the 
year 1090 In 1224 twenty-nme persons are mentioned as 
friolari (ie., phiolan), and m the same century “mariegole ” 
or codes of trade regulations were drawn up ( Monop ctfia 
della Velrana Veneziana e Mumnese , p 219). The manu- 
facture had then no doubt attained considerable proportions ; 
in 1268 the glass-workers exhibited decanters, scent-bottles, 
and the like, in 1279 they made,among other things, weights 
and measures. In the latter part of this century the glass- 
houses were almost entirely transferred to Murano. From 
thenceforward the manufacture continued to grow m im- 
portance, glass vessels were made in large quantities, as well 
as glass for windows. The earliest example which has as yet 
been described — a cup of blue glass, enamelled and gilt — is, 
however, not earlier than about 1440 A good many other 

examples have been preserved which may be assigned to 
the same century : the earlier of these bear a resemblance 
in form to the vessels of silver made m the west of Europe, 
in the later an imitation of classical forms becomes apparent. 
Enamel and gilding were freely used, m imitation no doubt 
of the much admired vessels brought from Damascus or 
Egypt. Many of the ornamental processes which we admire 
m Venetian glass were already in use or were invented m 
this century, as that of mille fion, in which rods of various 
colours are joined by heat and so arranged as when cut 
tiansversely to form patterns resembling flowers or coral- 
lines. Such sections were then placed side by side and 
united by a lining of heated glass applied to them ; the 
joint mass was then reheated aud worked into tlie desired 
form. The beautiful kind of glass known as vitro di trina 
or lace glass, was made by a variation of the same process , 
the rods or canes, being composed of opaque white threads 
surrounded by transpaient glass, were placed side by side 
in a mould, and a bubble of glass blown into the midst so 
as to adhere to the canes ; tbe whole was then reheated and 
fashioned in the same manner as any ordinary glass. Some- 
times two canes or cylinders were used, the lines of which 
ran in opposite directions, and a reticulated pattern was 
thus produced, An elaborate account of the process is given 
by M. Labarfce (ffistoire des Arts Indnstriels, iv. 575 sq.). 
Many of the examples of tins process exhibit surprising 
skill and taste, and arc among the most beautiful objects 
produced at the Venetian furnaces. Glass was made by 
the Romans in like manner, but no ancient example which 
lias come down to us equals iu correct execution some of 
those made at Venice. That peculiar kind ot glass usually 
called schmelz, an imperfect imitation of calcedony, was 
also made at Venice in the 15th century. Avanturine 
glass, that in which numerous small particles of oxide of 
copper are diffnsed through a transparent yellowish or 
brownish mass, was not invented until about 1600. 

The peculiai merits of the Venetian manufacture are the 
elegance of form and the surprising lightness and thinness 
of the substance of the vessels produced. The glass on the 
other hand wants brilliancy, and is often tinged with yellow, 
or if, as is not uncommon, too much manganese (which 
neutralizes the yellow tiuge imparted by the presence of 
iron) has been used, a faint purple. This slight coloration 
may not, however, appear a defect to eyes fatigued 
by the brilliancy of modern flint glass. The Venetian 
workmen perhaps somewhat abused their skill by giving 


extravagant forms to vessels, making drinking glasses in the 
forms ot ships, lions, birds, whales, and the like. 

Besides the making of vessels of all lands the factories of 
Murano had for a long period almost an entire monopoly of 
two other branches ot the art, — the making of mirrors and 
of beads Attempts to make minors of glass were made 
as early as 1317 a.d., but even m the 16th century mirrors 
of steel were still m use. To make a really good mirror of 
glass two things are required,— a plate free from bubbles 
and stnse, and a method of applying a film of metal with a 
uniform bright surface free from defects. The principle of 
applying metallic films to glass seems to have been known 
to the Romans ancl even to the Egyptians, and is mentioned 
by Alexander Neckam in the 12th century, but it would 
appear that it was not until the 16th century that the pro- 
cess of " silvering ” mirrors by the use of an amalgam of tin 
and mercuiy had been perfected. During the 1 6tli and 
17tli ceuturies Venice exported a prodigious quantity of 
minors, hut France and England gradually acquired know- 
ledge and skill in the art, and m 1772 only one glass-house 
at Murano continued to make minors. 

The making of beads was probably practised at Venice 
from a very early period, but the earliest documentary evi- 
dence bearing on the subject does not appear to be of earlier 
date than the 14th century, when prohibitions were diiccted 
against those who made of glass such objects as were usually 
made of crystal or other hard stones. In the 16th century 
it had become a trade of great importance, aud about 1764 
twenty-two furnaces were employed in the production of 
beads Towards the end of the same ceutuiy from 600 to 
1000 workmen were, it is stated, employed on one branch 
of the art, that of ornamenting beads by the help of the 
blow-pipe. A very great variety of patterns was produced , 
a tariff of the year 1800 contains an enumeration of 562 
species aud a vast number of sub-species. Beads to the 
value of £200,000 are still annually made in Venice 
(Monogrctfia della Vetraria Venedana e Mumnese). 

The efforts made m France, Geunany, and England, in 
the 17tli and 18th centuries, to improve the manufacture 
of glass in those countries had a very injurious olfoct on 
the industry of Murano The invention of flint glass in 
Englaud (about 1020?) brought in its train the practice of 
catting glass, a method of ornamentation for which Venetian 
glass from its thinness was ill-adapted. One remarkable 
man, Giuseppe Bnati, exerted himself, with much success, 
both in working in the old Venetian method and also in 
imitating the new fashions invented in Bohemia. He was 
especially successful in making vases and circular dishes of 
“vitro di trina,” one of tho latter in the Correr collection 
at Venice, believed to have boon made in his glass-house, 
measures 55 centimetres (nearly 23 inches) in diameter. 
The vases made by him arc as elegant iu form as tho best 
of the Ciiiquccento period, but may perhaps be distin- 
guished by tho superior purity aud brilliancy of the gloss. 
He also mado with great taste and skill large lustres and 
mirrors with frames of glass ornamented either in intaglio 
or with foliage of various colours. He obtained a know- 
ledge of the methods of working practised in Bohemia by 
disguising himself as a porter, and thus worked for three 
years in a Bohemian glass-house. In 1736 he obtained a 
patent at Venice to manufacture glass in the Bohemian 
manner. He died in 1772. 

The fall of the republic was accompanied by interruption 
of trade and decay of manufacture, and in the last years of 
the 18th and beginning of the 1 9bh century the glass-making 
of Murano was at a very low ebb. In the year 1838 
Signor Bussolin revived several of the ancient processes of 
glass-working, and this revival was carried on by O. Pietro 
Biguglia in 1845, and by others, and later by Salviati, to 
whose successful efforts the modern renaissance of the glories 
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of Venetian art glass is principally due. Salviati revived the 
former processes and practised them, not m mere slavish 
imitation, but with freedom, invention, and fine artistic 
instinct. Every general industrial exhibition has con- 
tained brilliant examples of the products of the Venice 
and Murano Glass Company, composed chiefly of English 
capitalists, and formerly managed by Salviati. 

The fame of Venice in glass-making so completely 
eclipsed that of Italian cities that it is difficult to learn 
much respecting their progress in the art. It appears, 
however, that as early as 1295 furnaces had been established 
at Treviso, Vicenza, Padua, Mantua, Ferrara, Ravenna, and 
Bologna. In 1634 there were in Rome two and m Florence 
one glass-house ; but whether any of these produced orna- 
mental vessels, or only articles of common use and window 
glass, would not appear to have as yet been ascertained. 

The history of glass-making m France, Spain, Germany, 
and England offers many points of resemblance. In the 
first thiee, and probably in England also, glass was made at 
the period of the Roman empire ; in France about Lyons, 
as is shown by a monument m the Musde Lapidaire to one 
Julius Alexander, described as an “ opifex arfcis vitriffi,” m 
Normandy and Poitou, and probably in many other parts. 
In Spain glass, according to Pliny, was manufactured {Nat. 
Hist, xxxvi. 26, 66) m many parts of the country, “per 
Hispanias, 3 ' but the remains of Roman glass-making have 
been chiefly found in the valleys which run down to the 
coast of Catalonia, but also near the mouth of the Ebro, m 
Valencia and m Murcia (Seiior Rico y Smobus, Del Vidno, 

v • n). 

Glass-making in Germany during the Roman pouod 
would seem to have been carried on extensively at Cologne, 
near which city many remarkable glass vessels of peculiar 
character have been discovered. The art was probably not 
lost during the period which followed the downfall of the 
Roman power. In the year 758 Cuthbert, abbot of Jarrow, 
wrote to Lullo, bishop of Mainz, to request him to send lum 
a maker of glass vessels. It is scarcely piobable that the 
art had been forgotten and revived between the 5th and the 
8th centuries. 

It is not equally clear that glass was made in England, 
though it is probable that this was the case. Both vessels 
and window glass have been found in almost all parts of the 
country, and at Buckholt, near the Roman road from 
Winchester to Salisbury, the remains of a glass furnace, 
among winch were numerous fragments of glass which may 
possibly have been of Roman origin, and a fragment of un- 
doubtedly Roman pottery. But associated with these were 
fragments of glass of the 14th and later dates, and of 
pottery of the 16th century. 

Very little has been ascertained as to the practice of the 
art in either of the four countries during the dark ages, 
but it would seem to have been preserved in France and 
Germany, and perhaps also in England and Spain The 
fact narrated by Bede, in his history of the abbots of 
Wearmouth, that Benedict Biscop about 675 procured 
workmen from France to make glass for his monastery, 
shows at once that it was preserved in France and lost or 
nearly so in England. But a great quantity of drinking 
vessels are found in the tombs of the Anglo-Saxons while 
still pagan ; and although the like are found bothm France 
and in Germany, it is said that a greater number and more 
varieties occur in England, and it has thence been inferred 
that they were probably made in the country. Welsh 
poets of the 6tli century (1), Aneurin and Llywarch Hen, 
both mention glass vessels by a name, “ wydr,” evidently 
derived from vitrum, and it is possible that the Welsh 
retained a knowledge of its manufacture Some know- 
ledge of the art of manipulating glass existed in Ireland 
in and before the 12th century, as is shown by cameo 
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heads and small pieces of mosaic glass of quite peculiar 
patterns which occur on objects of Irish workmanship 
(: Transactions of the Royal Irish Academy , vol. xxiv., 

Antiq , part, iv.). 

In France “vitrarii” are mentioned in several centuries 
from the 6 th to the 11th ; in Germany, as has been shown 
above, there is ground for believing that the art was prac- 
tised m the 8th eentuiy , aud in the 12 th artisans are found 
at Cologne with the designation “ ustor 33 attached to their 
names, which Merlo {Kunst und Kumtler in Koln, p. 563) 
suggests may probably mean maker of glass. Nothing 
seems to have been ascertained about the existeuce of the 
art in Spam between the Gothic conquest and the 13th 
eentuiy, when it was practised at Almena by the Moors. 

During the mediaeval period France produced large Medisva] 
quantities of glass, as well in the form of vessels as in that period, 
of window glass. The first were made on a large scale in 
Dauphme m the 14th century In 1338 Humbert the 
dauphin granted a part of the forest of Chamborant to a 
glass-maker on condition that he should furnish him with 
more than 3000 vessels of glass annually [Hist, Ralph, 
ii 363). In 1302 window glass was made at Bezu le 
Foret, in the department of the Eure, for the king of 
France; a fragment of a roll of accounts for that year is 
preserved in the Bibliothhque Nationale. Glass was also 
made in Poitou, and a drageoir with the arms of Charles 
VIII. of France (1470-1498) has been engraved by M, 

Fjllon {Bart de Terre , &c.) which is believed to have 
been made ia that province 

Much glass was no doubt made for windows both in 
Germany and the Low Countries, during the Middle Ages, 
and in 1453 mention occurs of a fountain and four plateaux 
made for Philip the Good, duke of Burgundy, by a glass- 
maker of Lille; but if artistic objects were made, hardly any 
examples have been preserved. Glass-makers existed at 
Vienna in 1221 (Peligot, Le Few, p. 342). In 1428 a 
Muranese artificer set up a furuace in the same city, and 
another Avas established by another Italian in 1486, which 
it is said was still at work in 1563. How far these efforts 
to rival the manufactures of Murano may have succeeded we 
have no information, but contemporaneously the native 
artificers continued to produce articles for common use, as 
Ave may see by the woodcut in the edition of George 
Agricola De Re Metallica, published at Basel in 1561, re- 
presenting the interior of a glass-house. In thi3 the tall 
cylindrical drinking-glasses known as wiederkoms, bottles 
with big bellies and slender necks, and retorts maybe seen. 

A glass-house was founded at Daubitz in Bohemia in 1442, 
others in 1504 (Peligot, Le Verre, p. 343). 

In England vessels of glass seem to have been but little 
used during the Middle Ages ; they occur very rarely in 
inventories, and when they do, as in the Calendars of the 
Treasury of the Exchequer, they are usually described as 
mounted in gold or silver, or as painted, being probably 
enamelled glass vessels from Constantinople, Damascus, or 
Venice, objects rather of virtu than of daily use. It has 
even been asserted that there is no evidence that any 
description of glass was made m England before the 
15th century, but in the roll of the taxation made at 
Colchester in 1295 three of the principal inhabitants are 
designated “verrer 33 ; and it would seem hardly probable 
that so many in such a town were glaziers only and not 
glassmakers. In the 14tli century Andrew le glasswrighc 
is mentioned in the records of Great Yarmouth. In 1439 
(or 1447) English glass is mentioned in the contract for the 
windows of the Beauchamp chapel at Warwick, but dis- 
paragingly, as the contractor binds himself not to use it. 

In 1485, however, it is mentioned in such a manner as to 
lead to the conclusion that it was dearer and presumably 
better than either “Dutch, Venice, or Normandy glass" 
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(Domestic Architecture of the Middle Ages , by Hudson precise means by which, the Venetian methods of working 
Turner, p. 78) were brought to their country, but Gaspar Baneiros in his 

In Spam glass was made at Barcelona m considerable Chronographia , published m 1562, says that the glass made 
quantities in 1324, and Almena, according to an Arab at Barcelona was almost equal to that of Venice, and during 
author of the 13th century, was famous for its manufacture this and the next century large quantities were exported, 
of glass In the loth century the export of glass from Venetian glass was imitated in several other places in Spain, 
Barcelona was considerable , Jeronimo Paulo m 1491 says and with considerable success, as several examples in the 
that glass vessels of various sorts were sent thence to many South Kensington Museum testify. The native forms and 
places and even to Borne. methods of working, however, went on contemporaneously, 

16tli In the 16th century the fashion of using glass vessels and it would appear do so down to the present day 

century 0 f ornamental character spiead fiom Italy into Prance, The branch of glass-making in which the greatest results 17th 
England, and the Low Countries. Henry YHI. had a were obtained m France during the 17th century was that of centun 
large quantity, chiefly or wholly, it would seem, of Venetian the manufacture of mirrors. In 1 665 the services of eighteen 
manufacture (see inventory m 1542, Archaeological Journal, Venetians were obtained, and a factory established m the 
vol. xviil) This increasing use of glass led to the reflexion Fanbourg St Antoine at Pans, and another factory was 
that large sums of money went annually to Venice for such founded at Tour-la-Ville near Cherbourg. These were 
wares, and to the question whether the manufacture might united and worked with great success , the plates which 
not be earned oil at home. We therefore find that about ornament the “ Galerie des daces ” at Versailles were 
the middle of this century attempts were made to introduce made at Tour-la-Ville In 1688 the process of casting plates 
the Venetian methods of manufacture into the several of glass was first adopted in modern times (for the window 
countries ; Henry II of France established an Italian named glass of Roman times was cast) ; and thus it became pos- 
Mutio at St Germam-en-Laye, and Henry IV. in 1598 per- sible to make mirrors of dimensions which could not be 
mittedtwo “gentilshommes vermrs ” from Mantua to settle attained as long as the plates were produced by blowing, 
themselves at Rouen in order to make “ verres de cnstal et The manufacture was carried on at St Gobain, still the seat 
autres ouvrage3 qui se font <1 Venise ” A like attempt was of an immense production of glass, 
made iu England about 1550, for m that year eight glass- English glass-making of the 17th century is distinguished 
makers from Murano addressed from London a petition to by one of the most important innovations in the practice of 
the Council of Ten at Venice praying to be excused from the art which has at any time been introduced, that of using 
the penalties decreed by that body m 1549 against Venetian a large proportion of oxide of lead in combination with 
subjects who taught the ait to foreigners (Cal. State potash. Glass so made is more brilliant than other kinds, 
Papers^ Venetian, No, 648). The council allowed the eight and is known m England as “flint glass,” in France as 
workmen to remain until the end of the term for which they “ cristal ” The employment of lead as one of the ingredi- 
had engaged themselves Other attempts followed : Stow ents of glass was not a discovery, for it had been practised 
says ( Chron ., p. 1040) that Venice glasses were first made to a small extent and for certain purposes, as in the inn- 
in London by one Jacob Vessahne about the beginnmg of tation of gems by the Romans, and through the Middle 
the reign of Queen Elizabeth, and iu 1565 one Cornelius Ages. Neither the date when flint glass was first made nor 
de Lannoy (or Launoy) was working in the pay of the the inventor of the process is known. 

Government ( Cal State Papers , Dom). Others, as Sir William Slingsby before 1611 (Cal. State Papers , 

Carre or Quarre, and Becku alias Dohn, from the Low Dom.) had obtained a patent for making glass with sea coal; 
Countries, were engaged in similar undertakings during the and in 1615 the use of wood for tliat purpose was forbidden 
latter part of this century, but it does not seem that any by royal proclamation. How far this proclamation may 
great success was attained, as the importation of glass from have been obeyed does not appear, but Sir R. Mansel, who 
Venice continued until long after. held a patent of monopoly for glass-making from 1616 until 

These attempts to rival Murano seem to have been most about 1634 (and perhaps even later), states in 1623 that 
successful in the Low Countries and m Spain. Ambrozio furnaces erected in London, the isle of Purbeck, Milford 
de Mongarda had a privilege in the former country to Haven, and on the Trent, had all failed, but that he had 
make “ voirres.de cnstal h la faschon de Venise,” which in established them successfully at Newcastle-on-Tyne. Pro- 
1599 was continued to Philippe de Gridolphi; his glass- bably coal was used at this last place, and it seoms not 
house was at Antwerp, Glass-works also existed at Liege, unlikely that flint glass may have been first made there. 

Much glass m the 16th century was sent from Antwerp to Merret, however, writing about 1665 (in his edition of the 
England (Houdoy, Les Verreries d la fapn de Venise). Ars Vitrana of Neri), says that glass made with lead was 
This manufacture went on during the following century, not in use in the English glass-houses on account of its too 
and many examples remain, more or less resembling the great fragility; but in 1673 Evelyn notes in his diary a visit 
products of Murano. to the Italian glass-houses at Greenwich “ where glass was 

_ r . ^ ermaii y Ferdinand I. established a glass-house at blown of finer metal than that of Murano” and in 1677 a 
vveialingen near Vienna, which was to work in the Italian visit to the duke of Buckingham’s glass-works (at Lambeth), 
manner ; but no great success it would soem attended these “where they made huge vases of metal as clear, ponderous, 
efforts, partly no doubt because about the same time the and thick as crystal, also looking-glasses far larger and 
native glass-makers struck out a new and original style of better than any that come from Venice.” From this 
ornamentation for the great cylindrical beakers, sometimes time much glass was made in England, and Dr Pococke, 

20 inches m height, usually called wiederkom (come again), who travelled in Germany in 1736, gives the preference in 
but which M. Peligot says ought to be called willkomm point of quality to English glass over Bohemian. 

(welcome). This was a somewhat coarse but very effective During this century much art and labour were employed 
system of painting in enamel such subjects as the emperor in Germany in the ornamentation of vessels for drinking, 
and electors of Germany, or the imperial eagle bearing on such as goblets and wiederkoms. Sometimes they were 
its wings the arms of the states which composed the empire, painted in grisaille, the subjects being battles, processions, 

7 ? c ' ® a “ iest exam l^ e w ^ ca bas been me f with- bears and the like, sometimes engraved or etched ; common sub- 
;. date 1553, but the system had great vogue, and con- jectsare escutcheons with arms, views of cities, ciphers, <&c. 
tmued m use until about 172a. Many excellent artists worked in these various styles 

bpamsh writers have not as yet acquainted us with the (Beckmann, Mist, of fnventions } iii 209 ; Doppelmayr, 
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Kurnbergische Kunstler , p. 231, 233, &c,), and their works 
brought high prices Dr Pococke mentions seeing some 
at Puspen, to which the glass-works formerly carried on at 
Potsdam had been removed, which cost from £100 to £150. 
Excellent material for these artistic efforts was furnished 
by the Bohemian furnaces; the art was patronized by 
several German princes; the celebrated Kunkel was m 
1679 director of the glass-houses at Potsdam, which were 
earned on at the cost of the elector, and where the beautiful 
ruby glass was produced. Etching and engraving on glass 
was also much practised in Holland 

In Spam glass was made in 1680, at San Martin de 
Valdeiglesias, m imitation of Venetian; and Baicelona, 
Valdemaquada, and Villafranea are named in a royal 
schedule of the same date, fixing the prices at which glass 
was to be sold in Madrid, as places where waies imitative 
of Venetian were made. There was also an important 
manufactory at La Granja (see Introduction to Gat. of 
Spanish Glass in South Kensington Museum, by Seuor 
Eiano). Some of the products of the Spanish furnaces 
closely resemble those of Murano, but rarely exhibit much 
beauty or much originality. Others again, attributed to 
the factory of San Ildefonso and to tlie 18th century, bear 
a very close resemblance to some of the Dutch glass of that 
period 

Although during the IStliand earlier part of the 19 th cen- 
tury progress was made both in the purity and in the beauty 
of the material (especially in the case of glass for optical pur- 
poses), and in the organization and working of factories, it 
was a period marked in no country by much of novelty or 
of artistic effort m the manufacture of glass. M Labarte 
even goes so far as to say (Hist, des Arts Industnels, iv. 
597) that in France in 1759 the fabrication of “vases de 
verre ” had so completely fallen into decadence that the 
Academy of Sciences offered a prize for an essay on the 
means by which the industry could be revived. In the 
beginning of the present century cut glass was much in 
vogue, and was pioduced m England of great brilliancy, 
though the forms of the objets often left much to bo 
desired m point of elegance. 

The manufacture of coloured glass for windows was a 
consequence of the revival of Pointed architecture, and 
England, France, Belgium, and Germany have m this 
century rivalled each other in its production. 

The Exhibition of 1851 did not perhaps produce a more 
marked effect on any of the industrial arts than on that 
of glass. The progress made since that date m the 
fabrication of artistic glass wares (the verrerie de luxe of 
the French) has been surprising, and at the present moment 
enlightened and enterprising manufacturers of glass are in 
every country studying the products of the furnaces of all 
times and all countries, as their predecessors at Murano m 
that great period of the art — that of the Renaissance — did 
the relics of Roman glass-working (Birmguccio, Pirotechnia, 
lib. ii.) in order to glean from them lessons and suggestions 
of further advance m their art (a. ne.) 

The Manufacture of Glass. 

Glass, m its ordinary signification, is a brittle, transparent 
compound produced by the fusion, at a very high tempera- 
ture, of silica (silicic acid) with one or more basic substances, 
one of which, in all cases, must be an alkaline metal. But 
the silicates of sodium and potassium, whether separate or 
combined, being soluble in water, and also readily acted on 
by other agents, are not in themselves suitable for most of 
die purposes to which glass is ordinarily applied. When, 
however, to these silicates, or to either of them, a silicate 
of an alkaline earth is added, the resulting body is not 
sensiblv affected hv water or nrdinarv solvents : and it is the 


fused amorphous mass thereby obtained that alone is glass 
in the restricted technical sense. Thus the definition given 
by Dumas that glass is a silicate of at least two metals 
belonging to different groups, one of which must he an 
alkaline metal, strictly embraces and limits all varieties of 
ordinary glass. Boracic acid, a substance closely allied in 
chemical properties to silica, has a similar influence on the 
alkalies and alkaline earttis, producing by their mutual 
fusion atiansparent amorphous compound , and indeed, for 
certain special purposes, a glass m which borates to a certain 
extent supplant silicates is used for optical purposes. The 
substances, however, which form the essential basis of all 
varieties of common glass are (1) silica as the acid element , 
(2) soda or potash as the alkaline base ; and (3) lime and 
oxide of lead as the alkaline earths. To the alkaline earths 
commercially employed there ought also to be added baryta 
and alumina, the former being used in the place of lead, 
and the latter being a common ingredient m ceitam kinds 
of glass. 

The following tabular statement shows the bodies capable 
of yielding transparent glass ■ — 


Acid 

Alkaline. 

E.uthy [ 

Colotuless 

Colouicil 

Silica. 

Boracic acid. 

Oxides ol 
Potassium. 
Sodium 

Oxides of 
Calcium. 

Lead, 

Barnira. 

Strontium. 

Magnesium, 

Aluminium. 

JZine 

Thallium. 

Oxides of 
Iron 

Manganese. 

Copper, 

Chiomium 

Uranium 

Cobalt. 

Gold. 


Various authorities who have investigated the constitution 
of glass have endeavoured to establish a chemical formula 
for what they term normal glass. The results arrived at, 
however, by different investigators disagree among them- 
selves ; and the balance of opinion is in favour of the view 
that no such substance as normal glass exists, and that 
glass does not result from any definite chemical compounds, 
but is simply a mixture of silicates, with usually an excess 
of uncombined silica. The proportions in which the 
ingredients of glass are present, however, have not only a 
very great influence on the fusibility of the mass ; but these 
conditions also very materially affect the qualities of the 
substance. In general the more nearly the proportion of 
silica approaches the amount necessary to form defmito 
compounds with the basic ingredients, the better and the 
more stable is the quality of the glass. The conclusion of 
Otto Schott in his investigation of the constitution of glass, 
that the simplest formula for glass is represented by 

^CaO* | may be accepted as a safe statement. 

The phenomenon of devitrification, which is exhibited 
most readily by glass of inferior quality, has important 
bearings on the chemical constitution of glass, as well as 
on the working of the material. Devitrification is a change 
which may be induced in all varieties, but only with diffi- 
culty in the finer kinds of potash glass — either by slowly 
cooling the glass from the state of fusion, or by heating it 
m a mixture of sand and plaster of Paris till it softens, 
and then allowing it to cool by very slow degrees. Thereby 
it partly or entirely loses its transparent amorphous form, 
and by tbe formation of innumerable minute crystals it 
becomes opaque. When such a change penetrates the 
entire mass it assumes a milky and porcelain-like appear- 
ance, whence it is in this condition known as Reaumur’s 
porcelain — the phenomenon having been first investigated 
by that observer. Devitrification renders the material much 
harder and less fusible than the same glass in a transparent 
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condition ; and it is less subject to fracture on the applica- 
tion of heat According to Pelouze, Splittgerber, and 
others, devitrification, results simply from a rearrangement 
of the molecules into the crystalline form while the mass is 
soft, no alteration in the proportions of the constituents 
taking place concurrently ; but Dumas and his followers 
maintain, on the contrary, that in undergoing the change 
the glass loses part of its alkali, and that crystallization 
takes place through the formation of compounds infusible 
at the temperature existing at the moment of crystallization. 
These compounds may result either from the dissipation of 
alkaline matter or from the separation of the mass into two 
strata,— that most highly alkaline retaining its amorphous 
condition more persistently than the other more siliceous 
portion. 

The physical properties upon which the great value and 
utility of glass principally depend are (1) its well-known 
prevailing transparency combined with a brilliant lustie and 
great hardness; (2) its fusibility at a high temperature; 
and (3) its softness and viscosity at a red heat, whereby it 
can be moulded and otherwise worked with facility into 
any shape desired. Of great value also is its resistance to 
the influence of common solvents. Properly-made glass is 
not sensibly acted on by any of the acids except hydro- 
fluoric acid, which attacks it powerfully, combining with 
and removing its silica Water affects glass so feebly that 
for practical purposes its action may he disregarded , but 
when it is submitted for a prolonged peiiod to water at a 
high temperature, it is slowly dissolved. Even prolonged ex- 
exposure to moist air so acts on glass, particularly on highly 
alkaline varieties, that the surface becomes clouded aud 
obscure, and the beautiful iridescent scaling off observable in 
ancient glass is due to the exposure of the substance for 
long ages to the mfluence of moist air or damp earth. 

Glass is an extremely bad conductor of heat, and from 
that property springs, in great measure, its brittleness. 
Owing to this imperfect conductivity it necessarily results 
that a mass of glass, or a glass object cooling from a state 
of fusion, becomes cooled and set or solidified on its outer 
surface before the internal molecules have parted with their 
heat, contracted, and established themselves in a stable re- 
lation to each other. The solidification of the superficial 
stratum thus necessarily hinders the contraction of the 
internal portion of the mass, and as the internal molecules 
cool down a state of tension is created, the central portion 
tending to draw the surface stratum inwards with a force 
held in check by the strain in the contrary direction of the 
outer range of molecules. In this condition a very moderate 
impact is sufficient to determine the fracture of the glass, 
The high degree of brittleness which results from unequal 
cooling is exhibited m a very marked manner by the philo- 
sophical toy known as “ Kupert’s drops. ” Such pear-shaped 
masses of glass are prepared by allowing molten glass to 
tall, drop by drop, into cold water, when the drops assume 
a more or less spheroidal form, with a finely tapering point. 
Of course a very sudden and rapid cooling of the surface 
takes place, while the interior is still at a high temperature, 
and correspondingly much dilated, the consequence of which 
is that a state of great tension is established between 
surface and centre. The breaking off of a small portion of 
the tail is sufficient to destroy the equilibrium established 
between the hard superficial and the dilate internal 
molecules ; and immediately the whole mass is shattered 
to dust with explosive violence, Excessive brittleness is 
overcome by the operation of annealing to which glass is 
submitted, — a process which has been explained under 
Annealin'©, and which will be further referred to in deal- 
ing with a method of tempering or hardening glass which 
has been introduced by M. de la Bastie within the last few 
years. 


[manufacture. 

It is difficult to give a consistent and systematic view of 
the manufacture of glass, because not only chemical con- 
stitution, but the mechanical operations by which glass is 
prepared, and the purposes to which the material is ap- 
plied, have also to be taken into consideration A good 
classification, from a chemical point of view, is that given 
by Stein (in Bolley’s Technologies who distinguishes three 
classes — 

(1 ) Glass containing one or two bases belonging to the 
same group. This class embraces only the soluble silicates 
which do not fulfil the ordinary functions of glass. 

(2.) Glass with several bases which belong to different 
groups, comprehending two classes . — (1) calcium glass, 
under which come sodium-calcium glass and potassium- 
calcium glass; and (2) lead glass, which constitutes ordinary 
flint glass or crystal and strass. 

(3.) Coloured and opaque glass, of which there aie also 
two classes, — the first embracing the vaneties of transparent 
coloured glass which may belong to any of the above classes, 
with the addition of colouring oxides, and the second being 
devoted to the various kinds of opaque glass. 

The raw materials of the glass manufacture embrace the 
following principal ingredients (1.) Silica is used in the 
forms of pure quartz (for very fine qualities of glass), crushed 
sandstone, pulverized flints, and especially sand of degrees 
of purity varying m proportion to the quality of the glass 
to he made The finest iron-free sand m the United King- 
dom is obtained from Alum Bay in the Isle of Wight, from 
Lynn, Norfolk, and from Leighton Buzzard, Bedfordshire ; 
but much pure sand is imported into tho United Kingdom 
from Fontainebleau in France, from Belgium, and other 
localities. (2.) Lime is employed m the foim of chalk or 
maible, either burned or unslaked, and it also must for 
colourless glass be free from iron imparities. Of (3.) potash 
and (4 ) soda any of the ordinary salts except chlorides, 
but especially the sulphates and carbonates, arc indiffeiontly 
utilized, the point of real importance being hero also the free- 
dom of the compound from contamination when line glass is 
being made. At no very remote date kelp was tho principal 
souice of soda alkali in glass, but this is now entirely dis- 
used, and the principal source of potash is tho salt mines 
of Stassfurt and Loopoldshall in Prussia, and at Kalusz in 
Galicia. Both potash and soda are frequently constituents 
of the same glass ; but glass made from potash is free from 
the decided sea-green tinge which invariably is seen in soda 
glass, although the latter is the more brilliant in lustre. 
(5.) Lead is the characteristic ingredient of a distinct class 
of glass of which ordinary flint glass is the type. It is 
usually employed in tho form of minium or rod load 
(2Pb0,Pb0 2 ), partly on account of its fine state of division 
and partly because by giving off oxygen it helps to purify 
the metal. (6.) Baryta and witherito or baric carbonate 
have been introduced with much success as a partial sub- 
stitute for alkali in soda or potash glass, and for a part 
of the lead m ordinary flint glass, and in all probability 
barium compounds are destined to occupy a much more 
important place in glass manufactures than hitherto they 
have done. (7.) Gullet or waste and broken fragments of 
the special kinds of glass to be made is an important and 
essential ingredient, being added to tho extent of about ono- 
tliird of the whole charge in the melting and preparation of 
glass. These materials constitute the essential ingredients 
which go to tho formation of glass. In coarao varieties, 
such as bottle glass, alumina and iron are present, 
but their presence simply results from tho inferior and 
impure nature of tho raw materials employed, and are 
neither essential nor desirable. Some portion of alumina 
too is taken up from tho pots in which the materials 
are melted. Bleaching or oxidizing agents are also 
employed to produce a high degree of colourlessness, in 
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clear glass, and for this purpose peroxide of manganese, 
arsenious acid, and nitrate of potash are the materials gene- 
rally used. These bodies oxidize carbon compounds which 
may be present, and neutralize to a large extent the colour 
yielded by iron by converting its protoxide into peroxide. 
Too much manganese, however, gives the glass a reddish 
tinge, and excess of arsenic produces a milky cloudiness. 
The various substances employed to produce coloured and 
opaque varieties of glass will be enumerated when these 
special kinds are described. The requisite proportions of 
the raw materials ground and prepared are intimately mixed 
with the aid of a mixing apparatus, and in this form con- 
stitute the “batch.” Formerly it was the habit to frit or 
partially decompose and fuse the ingredients in a form of 
reverberatory furnace called a calcar arch, but since the 
use of kelp was abandoned that operation is no longer 
essential, and generally the well-mixed batch is placed at 
once in the melting pots, or the tank in the case of tank 
furnaces. 

Melting Pots . — These pots or crucibles are made of the 
finest fire-clay, that from Stourbridge in Worcestershire 
being exclusively used for glass pots in Great Britain. 
Great care is requisite in the selection, and in cleansing the 
clay from extraneous particles, the presence of which, even 
in the smallest degree, will injure the pot. A fine powder 
procured by grinding old crucibles is generally mixed, in a 
proportion seldom larger than a fourth, with what is termed 
the virgin clay. This mixture dries more rapidly, contracts 
less while drying, and presents a firmer resistance to the 
action of the fire and alkali used in the composition of glass 
than the simple unmixed clay. These ingredients, having 
been mixed, are wrought into a paste in a large trough, 
and carried to the pot loft, covered in such a way as to ex- 
clude dust and other minute particles. Here a workman 
knoads the paste by trampling it with his naked feet, 
turning it froin time to time until it becomes as tough as 
putty. It is then made into rolls, and wrought, layer upon 
layer, into a solid and compact body, every care being taken 
to keep it freo of air cavities, which would, by their 
expansion in the furnace, cause an immediate rupture of 
the pots. After pots are made, very great care is necessary 
to bring them to the proper state of dryness before taking 
them to the annealing or pot arch. In drying they com- 
monly shrink about 2 inches in the circumference. When 
pots are made during summer, the natural temperature is 
sufficient for drying them ; but in winter they are kept in 
a temperature of from 60° to 70° Fahr. They remain in 
the room where they are made for a period varying from 
nine to twelve months. Being afterwards removed to 
another apartment, where the heat is from 80° to 90° Fahr., 
they are kept there for about four weeks. They are then 
removed for four or five days, more or less, according to 
their previous state of dryness, to the annealing arch, which 
is gradually and cautiously heated up till it reaches the 
temperature of the working furnace, whither, after being 
sufficiently annealed, they are carried as quickly as possible. 
Pots last upon an average from eight to ten weeks, and 
they form a costly item in the manufacturing operations, 
as each pot is worth on an average about £ 10 ; and many 
of them, notwithstanding all care, crack and give way as 
soon as they are placed in the melting furnace. For all 
varieties of glass, excepting lead glass, open pots in the 
form of a truncated cone, as represented in fig. 1 , are em- 
ployed ; but for flint glass a covered pot with an opening 
at the side, as shown in fig. 2, is essential. Dr Siemens 
proposed a form of melting pot divided into three compart- 
ments, the materials being melted in the first, and passing 
into the second by an opening at the lower part of the 
partition, where the metal was to be fined and freed from 
included air-bubbles, and afterwards to pass by a like 


opening to the third compartment, whence it was to be 
drawn for working. The specific gravity of the charge in 
the first compartment would rise in proportion as the 
materials melted and became homogeneous in structure. 
Therefore the metal would sink in proportion as it melted ; 


Fig. 1.— Crown-Glass Pot. Fig. 2.— Flint-Glass Pot. 

and the best melted portions pass into the second com- 
partment, in which, under the influence of the direct fur- 
nace heat, it would be cleared. There, similarly, the per- 
fectly fined glass falling to the bottom would pass into the 
cooler working compartment, which is protected by a cover- 
ing cap. Dr Siemens’s idea has been practically developed 
in his continuous tauk referred to below. 

Furnaces , — A glass-melting furnace or oven is a modified 
form of reverberatory furnace, which assumes many different 
shapes and arrangements according to the kind of glass to 
the .manufacture of which it is devoted, and the nature 
of the fuel used. As regards the latter cause of difference 
it may be noted that, while coal is the principal fuel em- 
ployed in Great Britain, dried wood and peat are extensivsly 
consumed in Germany, and in modem times gas furnaces 
on the Siemens and other principles are being freely intro- 
duced. In the construction of a furnace the principal 
objects to bo kept in view are not only the production and 
maintenance of an intense heat, but its uniform distribution 
throughout the furnace, and the bringing of the charges of 
glass materials directly under its fusing influence. The 
form assumed by melting furnaces is, in general, square or 
oblong for sheet and plate-glass making, and circular in 
English flint-glass making. The £ re-space or grate occupies 
the centre of the furnace, and the fire, when fuel is used for 
direct heating, is either fed or stoked from both ends, or raised 
from under the bars by a patented method. The fire-grate 
is usually on a level with the floor of the house in which it 
is erected, but under it is an arched subterranean passage 
forming the “ cave ” or ash-pit, both ends of which extend 
to the open air outside the glass-house. The fire-grate bars 
are placed in the top of this arched passage, which thus 
serves as a canal for the atmospheric air required to main- 
tain combustion within the furnace ; and for regulating the 
admission of air, and so controlling the heat, there are doors 
at both ends of the archway. In some cases two such 
arched passages at right angles to each other, and intersect- 
ing at the fire-bars, are constructed, so that either can be 
used according to the prevailing direction of the wind, &c. 
In general no flue or chimney is directly connected with 
the furnace, the only exit for the products of combustion 
being the working holes, and thus the heat is directed 
around and over each pot placed opposite a working hole 
in the furnace. Within the furnace, around the grate space 
in the case of circular furnaces, or on. both sides of it in 
quadrangular furnaces, is a raised bank or narrow platform 
termed the “siege,” on which the melting pots are placed. 
The number of pots arranged in a furnace vary from four 
to ten, and each is reached, either for charging or for work- 
ing off the prepared metal, by means of (< working holes ” 
in the side of the furnace situated directly over the pots. 
The general form and construction of a six-pot crown-glass 
furnace, which also may be taken as the type of sheet and 

X. — 83 





658 


GLASS 


[manufacture. 


Plate V. plate-glass furnaces, is shown in Plate V., where fig, 3 is a 
ground plan at the level of the siege of a common form of 
furnace, while in fig. 1 is seen a front elevation of the same 
furnace, 1, 2, and 3 being the working holes, 4, 5, 6, and 
7 pipe-holes for heating the blowing pipes, and 8, 9, and 
10 foot-holes for mending the pots and sieges. The furnace 



Fig. 3.— Section of Flin.t-Gla.ss Furnace. 


is covered with a low-roofed crown or dome, and the whole 
structure is hound together with a system of iron bars. The 
materials used in the construction and lining of all furnaces 
must be selected with the utmost care, and built with 
special regard to the enormous temperature to which they 
are subjected. Formerly a fine-grained purely siliceous 
sandstone was much used, but now the principal materials 


are large moulded bricks or blocks of fire-clay of the most 
infusible and refractory description. For the crown of the 
furnaces used in plate-glass melting Dinas silica blocks are 
employed. In laying the blocks and throwing the arches 
no mixture containing lime can. be used, but only fire-clay 
or Dinas sand, in as small quantity as possible. Should 
any of the materials of the crown of the furnace gradually 
fuse under the influence of the heat, the dropping of the 
molten matter into the glass-pots is the cause of most 
serious annoyance and loss to the manufacturer. 

An English flint-glass furnace furnishes the type of cir- 
cular furnaces. Usually a large number of pots, sometimes 
ten, are provided for in such a furnace, because, the objects 
made in flint glass being in general of small size, the metal 
is worked off only slowly, and a large number of glass- 
blowers can be accommodated at the separate work-holes. 

The arrangements of the cave and fire-grate are the same 
as in the case of square or oblong furnaces, but flint-glass 
furnaces differ from the prevailing rule in others by being 
provided with a system of flues and chimneys, one flue being 
placed between each pair of pots. The general appearance 
presented within a flint-glass house is illustrated in Plate Pints 
VI. fig. 1; and the accompanying woodcut (fig. 3) is a sec- V1 - 
tional illustration showing the construction and internal 
appearance of a seven-pot furnace. The furnace is com- 
posed of a double arch or vault springing from strong 
pillars or abutments bb, The space c, between the outer 
arch and the vault proper of the furnace d, is a common 
receptacle for the flues ff led from within the furnace, and 
the products of combustion escape by the chimney i 
The work-holes are at h , and at that place the furnace wall 
is taken down when a pot requires to be removed and 
renewed. The “ cave ” or air canal is seen at Jr, n is the 
fire-grate, stoked in this case from one side only ; l shows 
openings at which the blowing tubes are heated; m 
is an opening for cleaning the flues ; and a is the bank 
or siege with the position of the pots indicated. Fre- 
quently instead of being arched the outer portion of the 
furnace is carried up in the form of a wide truncated cone 
or . open chimney stalk, and in other cases short separate 
chimney stalks are built for each flue terminating within 
the glass-house, which itself forms such an open-topped 



Figs. 4 and 5. — Siemens’s Continuous Tank Furnace. 


cone or chimney. Of course in cases where such separate 
small chimneys are provided no second or outer vault is 
required, 

In the year 1861 Dr 0. W, Siemens introduced a form 
of furnace in. which the use of melting pots was altogether 
abandoned, and the hatch was introduced into, melted in, 
and worked from a tank which occupied the whole bed of 
the furnace. This furnace he heated from the sides by 


means of his well-known regenerative gas system described 
under Furnace and Iron. In 1 872 ho effected a further 
development of the tank furnace by dividing the tank, 
on the principle of his melting pot, by means of two 
floating bridges or partitions into three compartments, and 
thus he elaborated what is termed Siemens’s patent con- 
tinuous melting furnace. Of this improved furnace fig. 4 
shows a longitudinal section, and fig, 5 is a transverse 
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section. A is the melting compartment, B the refining 
compartment, and 0 the working-out compartment The 
compartment A is fed with raw material (or batch) through 
the door D at the back end of the furnace ; it is separated 
from the compartment B by the floating bridge E, under 
which the partially melted glass passes to reach the latter 
In the compartment B the metal, by the influence of 
the higher temperature maintained on its surface, is com 
pletely purified, and sinks to flow under the bridge F in a 
complete workable condition. Suitable provision is made, 
by means of air-passages, to keep the sides of the tank of 
the requisite temperature to prevent any egress of glass 
through them, and the floating bridges E and F are renewed 
as often as necessary. The regenerative gas furnace is em- 
ployed, and the gas and air ports H H', leading from the 
regenerators 1 1' respectively, are arranged along each side 
of the tank, so as to cause the flames to play across the 
furnace. The temperature of the different parts is regulated 
according to the various stages of preparation of the glass 
in the several compartments, this regulation being effected 
by constructing the gas and air ports of larger dimensions, 
or increasing their number, where the greatest heat is re- 
quired ; it is also facilitated by means of division walls (not 
shown in the figures) which may bo built over the floating 
bridges to separate the compartments. The temperature 
of the working-out compartment C is controlled by regulat- 
ing the draught of the furnace chimney, by diminishing 
which more or less flame must necessarily pass from B 
over the floating bridge F into C, and through the working 
holes M. The principal advantages resulting from the use 
of the continuous melting furnace are the following : — 

1. An increased power of production, as the full melting heat 
may he employed without interruption, whilst with the old method 
of melting nearly half time is lost by cooling and settling the metal, 
the working it out, and the re-heating of the furnace. 

2. An economy m working, as only half the number of men are 
i squired for the melting operations. 

3. A greater durability of the tank and furnace, owing to the 
uniform temperature to which they arc subjected. 

4. A much greater regularity of working, and more uniform 
quality of the product than in other furnaces. 

5. For the manufacture of window glass, the compartment 0 may 
be so arranged that the blowers can work without interfering with 
the gatherers j this would do away with the separate blowing fur- 
nace now in use. 

Although the Siemens regenerative gas firing is generally 
used with tank furnaces, that system is not essential to the 
successful working of tanks. Mr Archibald Stevenson of 
Glasgow has patented a tank furnace fired by common coal 
from one end, with working holes on the other three sides, 
and furnaces on this principle are worked in a perfectly 
satisfactory manner with much economy of coal and working 
room. Tank furnaces are used principally in bottle works 
and in the manufacture of rolled plate. The following 
statement shows the extent to which Siemens furnaces and 
tanks have been introduced by manufacturers. 

Furnaces using Pots 


Great Britain... . 

France 

Belgium 

Other countries 


Plate Glass Bottle Glass! ■ Flin1: ® MS - 

5 5 2 

7 4 11 

4 11 

6 10 15 


Furnaces with Tanks. 

Great Britain . 6 

Furnaces with Continuous Tanks. 

Great Britain 4 

France 10 

Belgium 1 

Other countries 3 


Formerly it was the habit that to the sides or wings of the 
main melting furnace there were attached calcar or fritting 
arches, annealing ovens, pot-firing arches, and other sub- 
sidiary furnaces required in certain stages of glass manu- 


facture. These were heated by flues leading from the fire- 
space of the principal furnace; but such a practice is 
now generally abandoned, and distinct furnaces or ovens, 
arranged and fired according to the necessities of the case, 
are provided instead. In the manufacture of common 
bottle glass, however, for which highly impure materials 
are used, it is still the practice to prepare a frit in a side 
arch occasionally attached to the melting furnace. 

The whole of tbe pots in a common furnace are 
charged or filled with the prepared “ batch ” at the same 
time. Immediately the beat is forced, and the stoking 
must thereafter be carefully regulated to maintain the 
high temperature. As the mass begins to fuse it settles 
down, and occupies considerably less space in the pot, to 
which thereon a second quantity of material is added, and 
generally a third portion is subsequently filled m so as to 
have at the close of the melting process as large a quantity 
of metal as possible. When the fusion is complete a scum 
composed of uncombined salts, and known as glass gall or 
sandiver, rises and collects on the surface. It consists 
almost entirely of sulphate of soda, with sulphate of 
lime, and a small percentage of chloride of sodium This 
scum of glass-gall is carefully removed with a perforated 
scoop, and the heat of the furnace is then forced to the 
most intense degree with the view of rendering the metal 
as fluid and limpid as possible, so as to free it fiom all 
included gaseous bubbles which it still contains. This 
process of “fining,” “refining,” or hot-stoking, as it is 
indifferently termed, involves a temperature which is esti- 
mated in certain cases to reach from 10,000° to 12,000° 
Fahr. ; and the operation is sometimes assisted by stirring 
the molten mass with a pole of wood, in a manner analogous 
to the poling of copper in the refining of that metal. 
Throughout the operation of melting, test pieces are periodi- 
cally withdrawn from the pots for the purpose of observing 
the progress and condition of the glass. When ib is found 
that the vitrification is complete and the object of refining 
fully accomplished, the heat of tbe furnace is considerably 
reduced, so that the glass may be brought into that condition 
of viscosity in which ib is capable of being worked. In 
contradistinction to the refining or hot-stokmg period, this 
is known as cold-stoking. 

Glass Working . — The means by which melted glass is 
caused to assume its varied forms for use are (1) by blow- 
ing ; (2) by casting ; and (3) by pressing in moulds — an 
operation, in which the other two processes may be partly 
combined. Minor manipulative processes which do not fall 
under any of these heads are called into action ; but these 
are for the most part merely subsidiary to the others, which 
really 'comprehend all the lines along which the formation 
of glass proceeds. 

Having regard principally to the forms into which glass 
is worked and the uses to which it may be applied, the 
following classification embraces the principal departments 
of the glass-making industry. 

I. Flat glass. 

Crown glass. 

Sheet glass. 

Plate glass. 

II. Hollow glass. 

Flint glass, blown. 

Bohemian glass. 

Venetian glass. 

Bottle glass. 

Slag glass (Britten’s). 

Tube and gauge glass. 

III. Pressed and massive glass. 

Flint glass. 

Optical glass. 

Strass. 

Rod glass, marbles, and beads. 

IY, Coloured, opaque, and enamel glass, including glass 
mosaacs and hot cast porcelain, &c. 
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So far as they involve distinct manufacturing processes, 
these varieties of glass will be here noticed in the above 
order. Such of the divisions as result from the application 
of special methods of ornamentation, and as come under the 
head of art glass, do not fall within the scope of this article. 

Chows' Glass. — Tills, with sheet or cylinder glass, forms all 
ordinary blown window glass. Both varieties are precisely the 
same in composition, being a mixture of sodic and calcic silicates, 
and differ only in the manner in which the sheets of finished 
glass are produced. The raw materials employed for this and all 
other kinds of glass vary within rather wide limits, and, as already 
explained, the form in which the sodic and calcic compounds are used 
may also he varied. The following composition of hatch for window 
glass must therefore he regarded as only one out of very many 
mixtures in use 

Sand, purified 100 parts. 

Cliallc, or limestone S3 to 40 „ 

Sulphate of soda 40 to 45 „ 

Cutlet 50 to 150 ,, 

To these materials a minute proportion of white arsenic and peroxide 
of manganese, as bleaching agents, may also he added. 

Crown glass was, in the early part of the present century, the only 
form of window glass made in Great Britain, and consequently it was 
generally recognized as English window glass, having been manu- 
factured only on a very limited scale in any other country. Since 
the introduction of sheet-glass making, the crown-glass industry has 
steadily declined, and now its manufacture may he regarded as 
practically a thing of the past, not more than one or two crown fur- 
naces being in operation. Seeing that it possesses little more than an 
historical interest, it is now unnecessary to enter into much detail 
as to the processes employed in the manufacture of crown glass. 

The metal being brought to a proper condition for working, the 
‘ ‘ gatherer ” dips into the pot of metal an iron pipe or tube, 6 or 7 
feet in length, of the shape shown in fig. 6, heated at that end which 
takes up the glass, and, by turning it gently round, gathers about l-^!b 


Fig. 6. — Blowing Tube. 

of liquid glass on the end of it. Having allowed this to cool for a little, 
he again dips the rod into the pot, and gathers an additional quantity 
of from. 2^ to 3 lb. This is also permitted to cool as before, when the 
operation of dipping is again repeated, and a sufficient quantity of 
metal, from 9 to 10 m weight, is “gathered/’ to form what is techni- 
cally called a table or sheet of glass. The rod, thus loaded, is held for 
a few seconds in a. perpendicular position, that the metal may distri- 
bute itself equally on all sides, and that it may, by its own weight, be 
lengthened out beyond the rod. The operator then moulds the metal 
into a regular jforni, by rolling it on a smooth iron pilate, called the 
“ marver,” a term corrupted from the French word marbra. He then 
blows strongly through the tube, and thus causes the red-hot mass of 
glass to swell out into a hollow pear-shaped vessel. The tube with 
the elongated sphere of glass at the end of it is then handed to the 
* ‘ blower,” who heats it a second and third lime at the furnace, press- 
ing the end, between each blowing, against the bullion bar, so called 
from the part thus pressed forming the centre of tho sheet or “ bull’s 
eye,” and by the dexterous management of this operation, tho glass 
is brought into a somewhat spherical form. The blower now heats a 
third time at the ‘ c bottoming hole,” and blows the metal into a full- 
sized flattened spheroid. When this part of the process has been 
completed, and the glass has been allowed to cool alittle, it is rested 
on the “casher box, and an iron rod, called a “pont.il” or pnnty 
rod, on which a little hot metal has been previously gathered, is 
applied to the flattened side, exactly opposite the tube, which is de- 
tached by touching it with a piece of iron, dipped beforehand in cold 
water, leaving a circular hole in the glass of about 3 inches diameter. 
Talcing hold of the pnnty rod, the workman presents the glass to 
another part of the furnace called the “nose hole," where the aper- 
ture made by its separation from the tube is now presented and kept 
until it has become sufficiently ductile to fit it for the operation of 
the flashing furnace. Whilst here, it is turned dexterously round, 
slowly at first, and afterwards with increasing rapidity; and the glass 
yielding to tho centrifugal force, the aperture just mentioned becomes 
enlarged. The workman, taking great care to presorve, by a regu- 
lar motion, the circular figure of the glass, proceeds to whirl it round 
with increasing velocity, until the aperture suddenly flies open with 
a loud ruffling noise, which has been aptly compared to the unfurl- 
ing of a flag in a strong breeze ; and the glass becomes a circular 
plane or sheet, of 4J feet diameter, of equal thickness through- 
out, except at the point called the bullion or bull’s eye, where 
it is attached to the iron rod. The sheet of glass, now fully ex- 
panded, is moved round with a moderate velocity until it is 
sufficiently cool to retain its form. It is carried to the mouth of the 
kiln or annealing arch, whero it is rested on a bed of sand and de- 


tached from the punty rod by a shears. The sheet or table is then 
lifted on a wide pronged fork, called a faucet, and put into the arch 
to be tempered, where it is ranged with many others sot up edge- 
wise, and supported by iron frames to prevent their bending. From 
400 to GOO tables are placed in one kiln. A sketch of the interior 
of a crown-glass house, during the progress of these operations, has 
been given in Plate VI., fig 2. The kiln having been clayed up, 
the fire is permitted to die out, and the heat diminished as gradually 
as possible. When the glass is properly annealed, and sufficiently 
cold to admit of its being handled, it is withdrawn from the oven 
after the removal of the wall built into the frout of the arch, and is 
then quite ready for use. The largest sized tables of crown glass 
made will cut into slabs 30 inches across, from which squared pieces 
measuring 38 by 24 or 35 by 25 inches may be obtained. 

Sheet Glass, as already mentioned, is the same in composition 
as crown glass, which it has now entirely supplanted. The success 
of sheet glass is due principally to the fact that it can be produced 
in sheets of much greater dimensions than is possible in the case of 
crown glass ; it is free from the sharp distorting striae and waves 
common in crown class ; there is no loss of glass as there is with the 
bull’s eye of crown ; and modem improvements effected in the manu- 
facturing process leave little distinction in brilliancy of surface be- 
tween the two qualities. Sheet glass is made on the greatest scale in 
Austria, Germany, and Belgium, and it was long distinguished in 
thefBritish market as German sheet glass. In 1832 Cliancc of Bir- 
mingham and subsequently Hartley & Co. of Sunderland introduced 
the manufacture into England, and in the hands of these firms, as 
well as of others who followed in their footsteps, tho industry 
prospered and developed, till it has now attained dimensions equal 
to those it has reached in most of the Continental nations, where tho 
art was long established before it came into use in England, 

Sheet-glass making involves two principal operations,— (1) tho 
blowing of the cylinder, and (2) the opening, flattening, or spread- 
ing of tho glass. The structure and internal arrangements of tho 
melting furnace is practically the same as in tho case of crown glass. 
The ordinary typo of oblong furnace usually contains 10 pots — 5 in 
each side of the fire-grate — each pot being of a capacity of about 1 
ton or 22 cwt. of metal. Radiating from the work-holes, and raised 
about 7 feet above the floor level, or a correspondingly deep sunk pit, 
are ten long stages with an open space between each sufficient to 
allow the workman to swing about his long tubo freely in forming 
the elongated cylinder of glass. Fig. 7 is a ground plan of a 
common sheet-glass furnace 
and staging of planks c, at 
the extremities cl of which are 
placed a tub of wator and a 
wooden moulding-block. In- 
stead, however, of having 
these stages erected in front 
of tho molting furnace, it is 
now a common practice to 
gather aud block tho glass at 
the molting furnace, and to 
blow it in front of a separate 
oblong reheating or blowing 
furnace, from, each opening 
of which tho wooden stage 
runs out over a pit excavated 
to the depth of 7 feet or 
thereby. Common bricks m ay 
bo used for tho construction 
of this reheating furnace, as 
the heat required in it is by 
no moans intense. 

Blowing . — Tho charge or 
batch requires about 16 hours 
to melt, and other 8 hours are 
consumed in cooling it to PlG> 7._pian of Sheot-Gluss Furnace, 
the working consistency. 

When the metal is roady for working, the workmen take their 
stations, each having his own pot and stage and also an assist- 
ant, and commence making the cylinders. After gathering the 
quantity of metal required (which on an average amounts to 20 lb), 
tho workman places it in a horizontal position in tho largo hollow of 
a wooden block (fig. 8), which has been hollowed so that, when 
tho workman turns the metal, it shall form it into a solid cylindrical 
mass. In the meantime, tlio assistant, with a sponge in his hand, 
and a bucket of wator by his side, lots a fine stream of wator run into 
the block, which keeps tlm wood from burning, and also gives a 
brilliancy to tho surface of the glass. The water, tho moment it 
comes in contact with tho glass, is raised to tho boiling point, and 
in that state does no injury to tho metal ; lmt it is only when the 
metal is at a high temperature that such is tho caso; for, whenever 
the glass is cooled to a certain degree, it immediately cracks upon 
commg in contact with water. When tho workman perceives that 
the mass of metal is sufficiently formed and cooled (fig. 9), he 
raises the pipe to Ha mouth at an angle of about 76 degrees, and 
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commences blowing it, at the same time continuing to turn it in the 
wood block, till he perceives the diameter to be of the requisite dimen- 
sions (fig. 10), which are usually from 11 to 16 inches. The workman 
then reheats this cylindrical mass, and, when it is sufficiently softened, 
commences swinging it over his head, continuing to reheat and swing 
till he has made it the desired length, which is commonly about 45 



Tig. 8. Tig. 9 Tig. 10. 


inches. It is now a cylinder of say 45 inches long by 12 inches in 
diameter, one end being closed, and the other having the pipe 
attached to it. The workman begins to open the end which is closed, 
for which purpose he encloses the air in the cylinder, by stopping the 
aperture of the pipe with his finger ; and then placing the close end 
of the cylinder towards the fire, it becomes softened, while at the 
same time the air within is expanding, and, in about thirty seconds, 
the softened glass at the extremity of the cylinder gives way, forming 
an aperture as in fig. 12. The workman then turns the cylinder round 
very quickly, and, by keeping the opened extremity warm at the same 
time flashes it out perfectly straight as at g, fig. 13. If the burst edges 
are ragged in appearance they arc trimmed by cutting with a pair of 
scissors before finally expanding. The bursting of the end of a thick 
heavy cylinder has to he determined by allowing a glowing drop of 
glass to fall on the spot to bo burst before presenting it to the fire. 



Tig. 11. Tig. 12. Fig. 13. 


The other end, which is attached to tlio pipe, has now to bo cut off, 
and is clone in the following manner. The workman, having gathered 
a small quantity of metal on tho pontil, draws it out into a thread 
of about one-eighth of an inch in diameter, laps it round the pipe end 
of the cylinder, and, after letting it remain there for about five 
seconds, withdraws it suddenly, aud immediately applies a cold iron 
to the heated part, which occasions such a sudden contraction, that 
it cracks off where the hot string of glass has been placed round it. 
Another method is to draw a semi-cylindrical rod of iron c (fig. 13) 
heated to redness around the line d of dosired fracture, and a drop 
of water then allowed to fall on the line so drawn determines its 
fracture. Tho stages in the development of a cylinder to its full 
length are illustrated in figs. 9 to IS. 

Flattening , — The cylinder so blown and detached is now allowed 
to cool ; and, previous to its flattening, the burst extremity being 
thinner than the remainder, and sligluy contracted at its edge, has 
to he removed to the depth of about 2 inches. Tor this purpose 
the cylinder is placed vertically in the jaws of a cutting instrument, 
having a. diamond cutter, pressing by a spring, inside the glass (fig. 
14). The cutter moves by small wheels on the table on which 
it is placed, and being pushed around the cylinder it makes an 
accurate cut of uniform height. The cylinder has then to he split 
longitudinally to allow it to be opened out to a flat sheet. To ac- 
complish this the practice was formerly to lay the cylinder horizon- 
tally on a bench, and draw a red-hot iron two or three times along 
the inner surface at the line of desired fracture. Now the splitting 
is done with a diamond cutter fixed in the cleft of a stick and (fig. 
16) guided from end to end of the cylinder by a straight-edge K 
laid within it. The cylinder is now ready t® he taken to the flat* 
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tening kiln, which consists of two chambers built together, the one 
for flattening the cylinders, the other for annealing the sheets, the 
former being kept at a much higher temperature than the latter. 



Fig 14. 


The cylinder, after being gradually reheated, is placed in the centre 
of the flattening oven, upon a smooth stone, with the split side 
upwards. In a short time it becomes softened with the heat, and 



Tig. 15. 


by its own weight falls out into a flat square sheet of 45 inches by 
36. The flattener, with a piece of charred wood, rubs it quite 
smooth, and then places it on edge in the annealing arch, where it 
remains about three days to be annealed. 

In the arrangement of the flattening and annealing ovens numer- 
ous improvements have been effected, which have resulted in 
greatly increased smoothness and uniformity of the glass, and in 
considerable economy of time and labour in the operations. Tig. 16 



shows a section of a flattening (L) and annealing kiln (M) in common 
use. The split cylinder 0 is introduced and gradually pushed for- 
ward so as to be uniformly heated till it reaches T, the flatteningstone 
or table, mounted on a movable waggon N. On this waggon after it 
has been flattened it is carried into the annealing arch M, as shown 
by the dotted outline. Here in a less heat it gradually stiffens, till 
it is ready to be moved by a forked tool to a horizontal position on 
the bed of the annealing oven. The waggon then goes back to the 
flattening arch, aud when it is reintroduced with another sheet, that 
previously flattened is ready to be piled up on edge at E, and thus 
the work proceeds till the annealing oven is filled, when it is closed 
up and allowed to cool down by slow degrees. Chance Brothers 
& Co. of Birmingham are the introducers of a system of continu- 
ous flattening and annealing furnaces. This they accomplish by 
means of two contiguous circular kilns having revolving soles, the 
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fires being arranged and the inside partitioned so that the split 
cylinder gradually approaches the greatest heat, wheie the flattening 
takes place, and then passes round in a decreasing tempeiature till 
at the opening into the annealing ai ch it has attained sufficient 
consistency to be moved into the yet cooler annealing aieh, round 
which the sheet is slowly earned till it arnves fully annealed at the 
point wheie it is with di awn. 

Although the aveiage size of finished sheet glass as now made is 
ahont 50 inches by 36 inches, veiy much huger sizes may "be and. 
occasionally are pioduced, the extreme tiade limit being 85 
inches long by 49 bioad, but both these extremes cannot be 
obtained in the same sheet, and few woikmen attain the dextenty 
necessary for pioperly manipulating the larger sizes In Belgium 
sheets from blown cylinders measuring 10 feet by 4 feet have been 
made The thickness of finished sheet glass is estimated by the 
amount it weighs per squaie foot, and the commercial range of 
weight is from 15 oz to 42 oz per foot, the thicker and heavier 
lands, of couise, selling at the highest puce 

Polishing of Sheet Glass —Polished sheet glass is known in com- 
merce as patent plate glass, to distinguish it fiom ordinal y polished 
cast-plate. The practice of polishing sheet glass was hrst intro- 
duced and patented by Chance of Birmingham, and polished sheet 
is now m considerable demand for photographic purposes, for train- 
ing engiavmgs, and generally wheie a line true suiface combined 
with lightness or thinness is requisite. The polishing process in- 
volves two operations— smoothing and finishing oi polishing The 
smoothing is done on a thick slab of slate, which must possess a 
surface as smooth and level as possible. This is covered with a 
piece of wet cotton cloth, and, the sheet of glass to be smoothed 
being laid theieon, by gentle pressure all air is expelled from between 
the surfaces, and the atmospheric pressme then keeps the glass 
firmly in position. The process of smoothing and the subsequent 
finishing aie from this point the same as in the case of oidmaiy 
plate glass, undei which head these opeiations will be detailed _ It 
is only selected plates of fine cleai metal that aieused foi polishing 

Plate Glass is manufactured by a process entnely different fiom 
any of those yet desenbed, consisting as it does of glass cast and 
spread in shoets As plate glass is invariably thicker than blown 
sheet, it is of the utmost consequence that the “metal” should 
be piepaied from the purest possible materials, and that the found- 
ing or melting should be done witli great caie to ensure the expul- 
sion of air bubbles. It is only thus that the fine clear homogeneous 
and flawless plates aimed at in the manufacture can be pioduccd 
Formerly the French excelled all other nations m the manufacture 
of plate glass, and the manufactures of the great St Gobam Com- 
pany yet command the highest prices m the market; but the 
increased care winch has now for about a quarter of a century been 
given in England to the purity of materials, and Ilia ingenious 
machinery winch has been devised for polishing plate in England, 
hare resulted m placing British-made plate glass on a level with 
the best productions of Franco 

The following is given as an example of the materials employed 
for the preparation of fine Fiench plate . — 

Wlutc qnaitzose sand lOO'O pads 

Sodic caibonate 33 3 „ 

Lime (slaked) . . . . 14 3 „ 

Manganese pei oxide . 015 „ 

Cullet . . 100 0 „ 

The materials are melted m furnaces and pots of the ordinary 
construction, but in some cases the melting pots are of greater 
capacity, and contain cliaiges of from 2 to 2§ tons. In French 
establishments, and in. many otlieis, two forms of pot are placed 
within the furnace— (1) the oidmaiy melting pot, and (2) a 
pounng pot or cuvette, quadrangular in form, made of the same 
material as the melting pot, and capable of holding sufficient metal 
for casting a single sheet of the superficial extent and thickness 
desired. Melting pots and cuvettes are placed side by side m the 
furnace, and the molten mixture is ladled with copper or malleable 
iron ladles from the pot into the cuvette, m which it is allowed to 
clear before casting. In some works, however, the molten glass is 
poured direct fiom the melting pots, and in other cases it is ladled 
to the casting table from the huge melting pots with large malle- 
able non ladles. 

The casting table is a heavy thick flat table of cast-iron, of a 
length and bieadth exceeding the size of the largest plate of glass 
which may be cast on it At one end is placed a heavy cast-iron 
l oiler, the full breadth of the table, and fitted to roll the whole 
length of the table by means of spui wheels working into gearing 
along its sides. The cast-iron i oiler determines the thickness of the 
glass by the height at which it is caused to roll above the table, 
and that height is regulated by placing narrow strips or ribs of 
metal of the required thickness of the glass along the edges of 
the table on which the two extremities of the roller bear as it 
revolves The breadth of the plate again is determined within the 
limits of tlie table by the two sides of the “gun,” an apparatus 
consisting of two plates of cast-metal, placed in front of the roller, 
and bolted together by cross bars at a distance apart which can be 


easily altered and adjusted according to the breadth of plate the 
apparatus is intended to control. The edge of the plates abutting 
against the roller are accurately fitted to the rollei curvature, and 
thus they and the roller form three enclosing sides for the molten 
mass poured on the table, and as they tiavel forward they cany in 
fiont of them all the semi-fluid mass except the unifouu layer 
which repiesents the distance between the moving surface of the 
roller and the surface of the casting table on winch tlie glass is 
spiead As the glass does not instantly solidify the moment the 
lollei has past over and spread it into a sheet, tlie edges geneially 
assume a rounded and somewhat wavy cast-lilce appeal ance. 
Immediately the plate has sufficiently solidified to bear moving, it 
is taken to the annealing furnace, the heat of which has been caie- 
fully raised to the proper pitch The sole of the annealing oven on 
which the plate is to rest (for with large plates any piling on edge 
is impracticable) must be as smooth and level as possible, since the 
still semi-plastic mass moulds itself to the suiface on which it is laid 
As the oven only accommodates a single plate of the largest dimen- 
sions, and since the annealing piocess occupies several days, a large 
number of ovens, occupying a great space and involving the expen- 
dituie of much laboui and fuel, are needed m works where many 
plates aie cast In dealing with plates of small size they may be laid 
honzontally on the furnace bed for a little till they come to tlie fur- 
nace tempeiature, after winch they are piled up on edge m twenties 
oi thirties, leaning against a range of iron bais running acioss tlie 
furnace When the plates have been deposited in the annealing 
oven, the openings are all caiefully stopped up, and the furnace 
with its contents is cooled by slow degrees down to a temperature 
at which tlie glass may safely be withdrawn and exposed to ordi- 
nary atmospheric influences The cooling of such furnaces is now 
hastened as far as the safety of tlie plates and the completion of 
the annealing will permit by allowing cold currents of air to pass 
under then sole. 

The plates, as withdiavn from the annealing oven, have a veiy 
irregular, lough, undulating surface, and although the glass is per- 
fectly pure, they have, owing to their uneven surface, no tians- 
pareucy In this condition they constitute the ‘ ‘ common rough 
plate ” of comma ce, and as such they aie extensively used for the 
glazing of roofs, foi floor and cellar lights, and genei ally in positions 
where light without transpai ency is requisite 

Polishing — When tlio annealed plates are witlidiawn from the 
oven they are caiefully examined for any defects, such as spots, 
air-bells, &c , which they frequently exhibit, If serious defects are 
found, the plates are 
cut into the largest 
pieces which can be 
obtained free from 
Haws, and the select- 
ed pieces are then 
submitted to the 
operations of polish- 
ing, consisting of — 

(1) gi Hiding, (2) 
smoothing, and (3) 
polishing Various 
forms of machine 
have been devised 
and intioduced for 
eifeeting these opera- 
tions. The gnnd- 
mg and smoothing 
table invented by Mr 
Daglish of Haven- 
head works consists p ia . 17.— Hate-Glass Grinding Table, 
of a great l evolving 

flat table A (fig. 17), with a strong fixed bar C'E, strclchod 
across it about 10 inches above its surface, to which two runner- 
frames B, B, shod with iron, are pivoted at Q. The glass to 
be ground is cemented with plaster of Pans on the surface of 
the table, and the runner-frames lest on that surface, When 
the table A is set m motion, each oblong runner-frame B has 
communicated to it a revolving motion also, owing to the oxcess 
of friction brought into action by the moro rapid revolution of the 
outer edges of the revolving table. The effect of these com- 
pound revolutions is that every point of the surface of the glass is 
equally and uniformly abraded, when tlie apparatus in revolution is 
fed with sharp sand and water. When a level surface is thus pre- 
pared, tlie smoothing process is next begun on the same table, the 
only difference being that emery powder of increasing degrees of 
fineness is substituted for the sand, and as the operation approaches 
completion the utmost care must be exercised as to the purity and 
uniformity of the emery, seeing a single particle of grit would effec- 
tually destroy the smoothness of a whole plate. The quality of the 
emery is thus of essential consequence, and an ingenious apparatus 
is brought into use for arranging tlie sizes by means of a current of 
water of diminishing velocity, obtained by passing a uniform stream 
with agitation successively through cylinders or troughs of increasing 
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size. In these troughs the emery powder is deposited in increasingly 
fine division, according to the growing capacity of the trough and 
the consequent slow replacement of its contents. The last touches 
of the smoothing process can only he given by the hand, which at 
once detects any appearance of grittiness. Both sides of the glass 
are in succession submitted to these operations, after which it is 
again bedded in plaster and fixed on the polishing table. The 
polishing is done with reciprocating rubbers, covered with fine 
felt, and supplied with rouge (peroxide of iron) in a liquid state. 
While a reciprocating motion is communicated to the rubbers, the 
table itself moves backward and forward in a transverse direction, 
so that all parts of the plate are equally brought under the polishing 
influence of the rubbers. About 40 per cent, of the weight of the 
rough plate is removed in the three polishing operations. 

Ordinary finished plates vary in thickness from about £th to § th 
inch, and the largest sizes measure about 17 feet by 9 feet 6 inches. 
The great St Gobain Company of France quotes regular prices up 
to 324c. (10 feet 8 inches) by 204c. (6 feet 8 inches), beyond which 
size the price becomes special. In the Paris Exhibition of 1878 
that compa'ny showed a silvered plate 24 feet by 14 feet, the largest 
piece of plate glass which has hitherto been polished. 

Rolled Plate. — A form in which unpolished plate glass is exten- 
sively employed is the patent rolled plate, originally made by Hartley 
& Co. of Sunderland. The surface of the casting table on which 
the rolled plate is spread, instead of being smooth and plain, 
is engraved or otherwise indented with fine lines, grooves, or flutes, 
or it may he with small squares, lozenges, or even ornamental 
patterns, and the glass, of course, takes on its lower surface an 
accurate impression of any such pattern. Boiled plate is now very 
largely used for partitions, and in places where obscure lights are 
required. Such plates are always cast comparatively thin, and of 
moderate size, so that a large number may be piled in the annealing 
oven. They, as well as certain qualities of coloured glass, are cast 
by ladling the molten metal from huge pots which may contain 
about 2^ tons of material. By this ladling numerous “ air hells ” 
are enclosed in the glass, hut the circumstance does not affect the 
durability and usefulness of the glass. 

Flint Glass qe Ceystal. —The name flint glass originated in the 
circumstance that at first the silica used in the manufacture of this 
variety of glass was in the form of ground flints. The industry 
belongs characteristically to tlio United Kingdom, where it was 
first established on a large scale, and to the present clay flint glass 
is much more extensively manufactured in England than in any 
other country. 

Flint glass is a compound entirely different from those above 
described, consisting as it does of a silicate of potassium and lead. 
As is the case with all kinds of glass, its composition and the pro- 
portion of ingredients used in its preparation vary widely. The 
average composition of a hatch has been stated thus : — 

Fine white sand .100 parts. 

Minium (red lead) GG „ 

Refined potash 03 „ 

Nitre 10 „ 

Cullet GO to 100 „ 

Small portions of bleaching ingredients, as white arsenic or man- 
ganese, are also sometimes added. Purity of materials is of the 
utmost consequence in the manufacture of flint glass, which is 
prized in proportion to the transparency, uniformity, sparkle, and 
freedom from colour of the metal ; and, as finished objects are in 
many cases massive, defects of colour are very obvious. Flint glass 
is much more fusible than the kinds destitute of lead ; it possesses 
great brilliancy, owing to its high refractive and dispersive power, but 
boing comparatively soft its surface is easily scratched and dulled. 
It is also slowly corroded by alkalies, and contact with solutions of 
sulphides blacken it. Its specific gravity varies according to the 
proportion of lead it contains ; and, as the silicate of lead tends to 
sink when the glass is in the molten state, Faraday found glass from 
one melting to vary from 3 ‘28 to 3 ‘85, and in another instance from 
3*81 to 4*75. The higher the specific gravity of the glass the 
greater is its refractive power and consequent brilliancy, 

Flint glass is in no case used for architectural or structural pur- 
poses, hut its purity and lustre peculiarly fit it for table glass, 
ornamental objects, glass globes and lustres, and for imitations of 
gems and precious stones. For the latter purpose a dense glass 
called stress, appropriately coloured when necessary, is employed, 
and a glass of still greater density and refractive power is used_ for 
optical puposes. The softness of flint glass adapts it for engraving, 
cutting, and polishing ; and these methods of ornamenting the 
finished glass are very much employed. 

The special covered form of pot (fig. 2, mpra) and the arrange- 
ment of the furnace have already been alluded to. Plate YI., fig. 1, 
represents the various arrangements, tools, and processes connected 
with a flint-glass house, the building in the centre being the large 
cone or chimney built over the furnace, which is seen through the 
arches a. At 5 and 6 men are seen at the working holes with- 
drawing metal from the pots on their long iron tubes ; 7 is the 
marver on which the gathering is rolled till it acquires a circular 
shape ; at 8 A blower is seen in process of expanding a gathering 


of glass by blowiug ; and at 9 a servitor or second man is 
attaching a post or lump of metal he has gathered on a pontil or 
punty to the end of a blown globe of glass. The two masses of 
glass are thus united together, and that attached to the hollow 
tube is separated by touching it, near to where the tube enters 
the globe, with a small piece of iron wetted with water. By 
this means the glass cracks, and a smart blow on the iron tube 
completes the disunion. The workman now takes the punty from 
his assistant, and laying it on his chair arm, rolls it backward and 
forward with his left arm, while with his right he moulds it into 
the various shapes required, by means of a very few simple instru- 
ments. By one of these, called a pucellas, the blades of which are 
attached by an elastic bow like a pair of sugar-tongs, the dimen- 
sions of the vessel can he enlarged or contracted at pleasure. Any 
superfluous matter is cut away by a pair of scissors. For smoothing 
and equalizing the sides of the vessel a piece of wood is used. 
After the article is finished it is detached from the punty and 
carried on a pronged stick to the annealing oven. 

The annealing oven or leer for flint glass is a low arched furnace, 
generally of considerable length, with several openings at each end 
between which narrow lines of rails run. On these rails, small 
waggons, or trays mounted on four wheels, are placed, and the articles 
to be annealed are filled into such waggons. They are slowly p ush ed 
to the hottest part of the chamber, and passing that point they very 
gradually approach the cold end of the oven, from which they are 
withdrawn fully annealed. As each waggon is withdrawn at one 
end, another is entered at the other so that the line from end to end 
is kept constantly full. The ordinary method of gradually decreas- 
ing the temperature around the articles stationary in the leer is also 
practised. 

Flint-Glass Gutting, Engraving, and Etching . — The sparkle and 
brilliancy of flint glass is developed by the process of grinding and 
polishing technically called glass-cutting. In fig. 18 is seen a 
representation of a glass-cutter’s mill, a being the pulley and band 
communicating motion to the mill 5, which is made of wrought 



FiO. 18.— Glass-Cutter’s Mill. 


or cast iron. Over it is suspended a wooden trough or cistern c, 
containing a mixture of sand and water, which is fed on the wheel as 
required for the operation of grinding. Sinoothing is done on a wheel 
of fine sandstone to which water alone is applied, and for polishing, 
a wooden wheel supplied with emery, and finally with putty powder 
(oxide of tin), is employed. The trough d under the wheel receives 
the detritus of the grinding and other operations. The articles are 
held in the hand, and applied to the mill while rotating. The 
punty marks are ground oil tumblers, wine-glasses, and thelike, by 
boys holding them on small stone mills. Ground or obscured 
glass is made by rubbing the surface with sand and water. Iron 
tools fixed on a lathe ana moistened with sand and water are used 
to rough out the stoppers and necks of bottles, which are completed 
by hand with emery and water. Engraving is the production of 
ornamental surfaces by a fine kind of grinding mostly done with 
copper discs revolving in a lathe. Etching is variously done by 
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submitting the portions to be etched or bitten, to the influence of 
hydrofluoric acid, the remainder of the glass being stopped oil or pro- 
tected by a coating of wax or some pitchy compound. 1 

Pressed Glass.— The most brilliant effect is produced by 
cutting, but moulding or pressing is much cheaper, and this 
"branch of the art has now reached a high state of excellence. 
Glass formed by pressing in moulds, known distinctively as pressed 
glass, is peculiarly an English industry, principally because it is only 
flint glass, or glass possessed of similar properties, that can with 
advantage be formed in that way. Although moulded glass has ex- 
isted from early Roman times, it is only within the present century 
that the modern industry has been developed, and of late years the 
trade has assumed important dimensions. A metal that melts at a 
comparatively moderate heat, and does not quickly pass from the 
plastic state, is essential for success in pressed glass making, because 
it has not only accurately to fill all the intricacies of. the mould, 
hut it must also be susceptible of fire-polishing. This operation 
consists of a reheating sufficient to melt a thin superficial stratum 
of the glass, whereby the roughness and obscurity of surface incidental 
to moulding is removed, and a smooth brilliant effect brought 
out, inferior only to the sparkling appearance produced by cutting. 
The moulds for pressed glass are made of iron or bronze ; with great 
accuracy of surface ; and they are, in use, kept a little under a red 
heat. The various segments of the mould are so hinged or connected 
as to close and leave internally a space representing the form and 
size of the article to be made, the internal hollow not being pro- 
duced by blowing but by the plunger of the press under which the 
mould is placed. The required quantity of metal being dropped into 
the mould, the plunger descends and forces it into all parts of the 
cavity, completing immediately the formation of the article, which 
is then fire-polished by reheating, and afterwards annealed. In this 
way glass with elaborate facets, bosses, flirtings, or other bold orna- 
ments can be produced with rapidity and ease ; and the only bar . to 
great cheapness is the heavy cost of the lead and potash in flint 
glass. Several manufacturers both in England and on the Con* 
tinent, where the pressed glass industry is extending, now partially 
supply the place of these costly materials by lime and baryta ; and 
indeed English pressed glass of excellent quality is now in. the 
market containing neither lead nor potash to any appreciable 
extent. 

Baryta Glass. — The high price of red lead, and various disad- 
vantages connected with its uso, have given rise to many efforts to 
find an efficient substitute for it in tlio manufacture of table and 
ornamental glass. Barium compounds, principally the native sul- 
phate (common baryta or heavy spar) and the artificially prepared 
carbonate, have been moro or less experimentally tried ever since 
1830 ; hut of late years the use of baryta has attracted much atten- 
tion, and in several French and Belgian glass-works it is under- 
stood to have taken its place as a raw material, without, however, 
much being publicly said regarding the subject. H. E. Bcnratli, 
the scientific director of the Lisette glass-works near Dorpat has in- 
vestigated the application of baryta in glass-making with great ful- 
ness. Baryta, it appears, can be used as a partial substitute for. the 
alkalies in glass-making ; and indeed it was affirmed by Peligot 
that carbonate of baryta could altogether supplant either potash or 
soda, and yield aglass perfectly free of alkali. Such aglass is, how- 
ever, shown by Bcnratli to be without practical value ; but he has 
demonstrated that baryta may be used in the place of either lead 
or lime, to produce an easily fused dense glaSvS much more brilliant 
than common glass, and in appearance and .properties intermediate 
between that and flint glass. The qualities of the glass and its 
usefulness for various purposes can be modified by using both baryta 
and lime in varying proportions. There seems little doubt that 
baryta will occupy an important place in the future of the glass 
industry. 

Bottle Glass. — This department of glass manufacture is of im- 
portance on account of its enormous extent ; and although tlio raw 
materials employed in the trade are coarse and impure, and though 
the finished product has little appearance of excellence, the quality 
of the glass is in the highest degree important. Glass bottles, for 
example, are used for storing and preserving all manner of liquid 
substances for food, some of which undergo active chemical change, 
throughout a period of many years. In such a caso it is of the 
highest consequence that the glass should bo capable of resisting 
the solvent and corrosive action of acids and other substances which 
may be imprisoned or generated within the bottle, and such an ob- 
ject is attained by the high proportion of alumina which is found in 
bottle glass. Bottle glass varies in tint from the dark-green, almost 
black, semi-transparent claret bottles to clear and transparent 
qualities such as are employed for bottling aerated waters. The 
difference in colour is partially due to the varying purity of the 
materials used, and partly to the action of bleaching or oxidizing 
agents. The materials ordinarily employed are common sand, gas- 
lime, brick-clay, common salt, and soap-boilers' waste ; but local 

1 A large proportion of tlic obscuring of tlio commoner varieties of glass trad 
of the obscured ornamentation on pinto and sheet as well as on flint glass is now 
produced by means of Tilgbman’s sand blast described below. 


circumstances have much influence in determining the class of 
materials used. In Continental bottle works lava, basalt, and simi- 
lar rocks of volcanic origin were formerly employed ; and in Den- 
mark and Sweden fluoride of calcium, left as a waste product of the 
manufacture of soda from cryolite, is used with marked advantage. 

For bottle-malcing the tank furnace with or without compart- 
ments as already described is much used ; but pot furnaces also 
continue in use. The arrangements of a common bottle house are 
seen in fig. 19, which is a ground-plan indicating a bilateral 



Fig. 19. — Plan of Bottle House. 


arrangement of a double bottle house, with the complete plan of a 
four-pot furnace and ash arches. The furnace is oblong, similar to 
tlie crown furnace, but arched over in a barrel shape, it is erected 
in the centre of the brick cone, above a cave, which admits the 
atmosphere to t the grating. The working holes of this furnace, 
opposite each pot, for putting in the materials anil taking out the 
liquid glass, arc each about 1 foot in diameter. AL each angle of 
the furnace there is also a hole about the same, size communicating 
with the calcining arch, and admitting the flame from the main 
furnace, which reverberates on and calcines tlio materials in tlio 
arch. In the figure, 1 shows the main furnace ; 2, 8, 4, fi, the ash 
arelies for calcining the materials ; 0, 7, 8, 9, 10, 11, annealing 
arches j 12, two-pot arches; 14, clay -house for picking, grinding, 
sifting, and afterwards working the clay into paste. for the pur- 
pose of manufacturing pots ; 18, mill house for grinding clay ; 1C, 
a building containing a calcar furnace for experiments, or for pre- 
paring the materials, when tlio ash arch attached to the main fur- 
nace is under repair, including 1, a sand crib, and 2, an ash crib 
for sifting and mixing the materials, sufficient for two houses. 

The following is an outline of the process of making a common 
bottle. After the metul has been skimmed, the porsou who begins 
the work is the gatherer, who, heating the pipe, gathers on it a 
small quantity of metal. After allowing this to cool a little, ho 
again gathers such a quantity as ho conceives to bo sufficient to 
make a bottle. This is then handed to the blower, who, while 
blowing through tlio tube, rolls the metal upon a stono, at the same 
time forming the neck of the bottle. lie then puts tlio melal into 
a brass or cast-iron mould of the shape of the bottle wanted, and, 
continuing to blow through the tube, brings it to the desired form. 
Tlio patent mould now in uso is made of brass, the inside finely 
polished, divided into two pieces, which the workman, by pressing 
a spring with his foot, opens and shuts at pleasure. The blower 
then hands it to tlio finisher, who touches the noclc of the bottle 
with a small piece of iron dipt in water, which cuts it completely 
off from the pipe. He next attaches the punty, on which is a little 
metal gathered from the pot, to the bottom of the bottle, and 
thereby gives it the shape which it usually presents. This punty 
may he used for from 18 to 24 dozen of bottles. It is occasionally 
dipped into sand to provent its adhering to the bottle. Tlio finisher 
then warms the bottle at tlio furnace, and taking out a small 
quantity of motal on what is termed a ring iron, ho turns it once 
round the mouth, forming the ring seen at the mouth of bottles. 
He then employs the shears to give shape to the neck. One of the 
blades of the shears has a piece of brass in the centre, tapered like 
a common cork, which forms the inside mouth ; to the other blade 
is attached a piece of brass, used to form the ring. The bottle is 
then lifted by the neck on a fork by a boy, and carried to the 
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annealing aich, wheie the bottles are placed in bins above one In 1830 Faraday proposed the use of a compound silicate and borate 
anotliei This aich is kept a little below melting heat, till the of lead glass, with a density of 5 44, tor optical use ; and Maezand 
whole quantity, which amounts to 10 or 12 gross m each aich, is Clemandot have successfully introduced a boio-silicate of zinc An 
deposited, when the file is allowed to die out optical glass of higher lefiaetive and dispel si ve powei than any 

Slag Glass — TJndei a patent obtained by Mr Bashley Britten, a pieviously known has been made by Lamy from a mixtme of silica, 
mamifactuie of bottles has recently been established with eveiy led lead, and carbonate of thallium The glass is peifectly liomo- 
pi ospect ot success, the leading peeulianty of the piocess being the genous, hut of a yellow tint — an evil, liowevei, said to be avoidable 
use of hlast-fuinace slag, molten as it issues fiom the furnace, as a by the use of the sulphate instead of thecaibonate of thallium The 
pnncipal mgiedient The use of slag m hottle-makmg is hy no extiaordmaiy refiactive power of the glass renders it peculiaily 
means new, but the catching of tlie intensely hot liquid mass and adapted foi the iabucation of imitation piecious stones 
its immediate use foi glass-making had not befoie been attempted , Stuass — -Remaikably faithful mutations of eveiy land of 
and tlieiem lesults the great saving in fuel and consequent economy precious stone can be made from suitably piepaied and, when 
of the manufactuie A company formed to w oik the piocess has necessary, colouied glass. The transparent basis fiom which arti- 
erected glass-woiks in Northamptonshire m the immediate neigli- facial piecious stones is prepared is called strass or paste, a material 
hourliood of a set of blast furnaces, and these woilcsare now mcon- which must of necessity be the puiest, most transparent, and most 
stant and successful operation _ Aregeneiative gas furnace applied highly refiactive glass that can he piepaied These qualities are 
to a glass tank working on Di Siemens’s continuous piineiple is used, combined m the highest degiee in a flint glass of unusual density 
and m it the ingredients of the glass are fed at one end of the tank, from the very laige percentage of lead it contains Among vanous 
where they are fused and fined, and the fused “ metal ” flows through mixtures given by Donault-Wieland as suitable for stiass the 


a bridge to tlie other end of the tank, whence it is woiked out, blown 
into bottles, and annealed in the usual way. The tank is from time 
to time fed with fused slag taken as it flows fiom the blast furnaces, 
and with it is introduced the lequired proportion of the other in- 
gredients The slag furnishes more than half the total material 
of the glass, and, as it is already melted, its use eflects a saving of 
about half the heat oi fuel and also half of the time necessaiy for 
the production of the “metal ” Thus the prune cost of the glass 
as it is worked out is considerably less than that of glass made m 
the culinary way The natural tint of the glass thus produced is 
greenish, but it can be colouied to any required tint, and by careful 
fining and bleaching it can be produced almost as colourless as com- 
mon window glass _ Tlie woikmg qualities of the glass are excellent , 
it comes from the furnace in that beautifully plastic condition which 
renders it capable of being blown, cast, pressed, or otherwise moulded 
into any downed form, and the company expects to manufacture 
other articles besides bottles from a material so cheaply produced. 

Optical Glass is of two principal kinds— flint and crown— the 
combination of these two, with their different l efractivc powers, being 
necessary to produce perfect achiomatismm the lenses of telescopes 
For astiononncal telescopes, foi microscopes, and forall delicate scien- 
tific instruments m which optical glass occupies a place, glass of the 
utmost purity, transparency, fieedom from colour, streaks, and strife 
is of the highest importance , and to seeuie these qualities to the 
fullest extent much care, trouble, and expense are requisite. The 
first really successful maker of optical Hint glass was M. Gumand of 
Sololliuru in Switzerland who succeeded in making discs 9 niches m 
diameter free from strife Guiiitinddied m 1823, aud fromlus son, M 
George Bontumps learned his secret, and at Choisy-lo-Roi, near Pans, 
further improved the manufacture In 1848' M Bcntemps was 
induced by Messrs Chance of Birmingham to establish the ait m their 
great works. In the hands of that eminent firm the preparation of 
optica] glass has attained a perfection not approached by any other 
glass workers, aud the chef d’ oeuvre of optical glass hitherto made 
consists of a pair of flint and crown glass discs, 29 inches m diameter, 
exhibited by Chance Brothers at Pans m 1855. Regarding these 
Sir David Brewstei said, “I have entertained the hope that the 
English Government would purchase these discs and constiuot with 
them the grandest achromatic telescope that ever was contemplated 
by the most sanguine astronomer.” They were, however, purchased 
by the French Government; m 1867 

Optical flint glass contains more load, and is consequently heavier 
and more refractive, than the quality used for common purposes. It 
is made m a furnace having a single covered pot, and Gumand’s 
secret consisted m constantly stirring iho mass while it is in a mol- 
ten condition so as to keep tlio heavier lead silicate from falling to 
tho bottom. For tlio very highest qualities of optical glass, the 
contents of the pot are most scrupulously cleared, and tlie stirring is ' 
continued after the heat is lowered til] the contents are cooled down 
to little more than a red heat Tho furnace is then closed and the 
metal is allowed to cool and anneal gradually m tlie pot within the 
furnace. When withdrawn tho pot is broken, and the mass of glass 
is polished on two opposite sides so that any imperfections may be 
detected hy examination From tho mass, cut horizontally, perfect 
discs of such size as can he formed are then obtained. Optical glass 
is also blown into thick cylinders, and cast in slabs from i inch to 1 
inch in thickness. 

Chance Brothers make six kinds of optical glass, of which the 
average densities aud refractive indices for the three hydrogen lines 
and for tho sodium line aie given m the following table : — 



Density 

0. 

D. 

F 

G. 

ITard crown 

Soft ciown 

Light flint 

Dense flint 

Extra flense flint 

Double extra dense flint 

2-483 

2- 55 
8-21 

3- 66 

3 85 

4- 45 

1-514(1 

1-5110 

1-5700 

1-G175 

1 (5450 

1 1-7036 

15172 

1 5146 
15740 

1 6224 

1 6504 
17103 

1-5282 

1-5010 

1-5880 

1 6348 
1-6643 
1-7273 

1-5280 

15263 

1-5922 

16453 

1-6716 


following is an example- — powdeied quaitz 300 parts, red lead 
470, potash (purified by alcohol) 163, borax 22, and white arsenic 
1 pait hy weight Special precautions aie adopted m tlie melting 
of the materials, and the finished col oui less glass is used for mutating 
diamonds When employed to mutate coloured precious stones 
the stiass is melted up with vanous metallic oxides, to which refer- 
ence will be made under coloui ed glass. Ai tificial pi ecious stones 
are, of course, easily distinguished horn real stones by then mfeiioi 
baldness, and by chemical tests They may also be generally 
detected hy a comparatively soft warm sensation they communi- 
cate when applied to the tongue 

Glass Tubes, used for gauge glass for steam boilers and for 
many other purposes, are made by a very simple piocess, hut as 
tho manufactuie is a sepaiate department of industry it demands 
some notice A gathering of glass is made on a blow-pipe, which is 
marvered, and slightly blown, so as to form a thick- walled elongated 
globe To the end of this globe opposite the blowing pipe a pontil- 
rod is attached by an assistant, and the two workmen move back- 
waids the one from the other, drawing out the tube as they recede. 
One oi two hoys watch the process of elongation, and when the 
tube reaches the desired gauge they fan its surface so as to “set” 
the glass, and thus prevent further attenuation at that particular 
point The relation of the mass of metal to the ongmal cavity 
determines the comparative stoutness and bore or internal diameter 
of the tube, and it requires much dexterity to make a tube at once 
straight aud of uniform gauge and diameter In di awing out 
tubes of large gauge the operatives recede from each other at a 
slow rate , aud m pioportion as the size of tube decreases the late 
of drawing out increases In the "Venetian factories, where small 
tubes for beads are made, the workmen move at a smart talking 
pace. 

Massive Glass — Under this term may bo conveniently noticed 
tho manufacture of various familiar solid glass objects which do not 
acquire their form either by blowing or pressing in the ordinary 
sense. Glass Rods {arm the basis of many of these objects , and the 
formation of a plain rod of glass is accomplished by a manipulation 
in all respects similar to that described under the head of glass 
tubes, the only difference being that tlie rod is drawn from a solid 
instead of from a hollow or blown gathering as in the case with tube 
drawing. From solid rod glass, glass buttons of various forms are 
“pinched” hy heating the rod till it soltens, and immediately 
punching it in heated moulds made and woiked like ordinary 
pincers, but having moulds of suitable form m place of the 
gripping surface of the pincers The smalL facets of glass lusties 
ana girandoles and glass marbles, are made by a u analogous 
process. 

Spun Glass. — Certain qualities of glass in the plastic condition 
arc capable of being diawn out to thieads of great tenuity, winch, 
while possessing much brilliancy and beauty of colour, are perfectly 
flexible and elastic, and feel to the touch soft anil smooth like fine 
wool. A good deal of attention has been given to glass spinning 
m Vienna and m the Bohemian glass-works, the Quoad produced 
being woven into many textiles for upholstery anil wearing purposes. 
The material is specially useful m millinery ornaments owing to the 
fine colours in which it may he produced, and to tho fact that it is 
unalterable in and unaffected by all kinds of weather, 

A remarkable and novel application of glass was patented in 
1878 hy Mr J B. Hannay It consists m making glass a cementing 
or binding substance m the manufacture of emery wheels, now so 
much used instead of files. For preparing the wheels any broken 
fragments of glass are utilized. These are leduced to powder, mixed 
with proportions of powdered flints and emery, and m the form of 
a cake introduced on a layer of paper into a furnace where the 
material is submitted to a lioat sufficient to fuse it into a compact 
ringing mass. The resulting cake is of intense hardness and dura- 
bility, and cuts through ordinary emery wheels with ease. As the 
glassy emery wheels can ho made very much cheaper than those at 
present in use, there is little doubt that this material will come into 
X. — 84 
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extensive use, m the rapidly increasing applications of emeiy to 
grinding, smoothing, and cutting 

Coloured Glass — When to the oidmary matenals m the 
melting pot small quantities of various metallic oxides and other 
nuneial substances are added, colouied but still transpai ent glass 
is produced The colours jielded vary m intensity according to 
the propoition of oxides nsed , and the temneiature at which the 
fusion is effected, the length of tune the molten glass remains m 
the melting pot, not only modify, but actually change altogether 
the lesultmg coloui Indeed, it has been asserted by A1 Bontemps 
that all the colours of the spectium may be obtained by the use of 
one oxide alone, if employed m vaiymg pioportions and at different 
tempeiatures The materials, tempeiatures, and othei conditions 
employed by manufacturer for pioducmg certain of their colour 
effects in glass are kept as tiade seciets , although, m a general way, 
the substances which produce paiticular colours are peifectly well 
known Blue is obtained by the use of cobalt, — the oidmaiy blue 
pigment smalt being a powdeied cobalt glass Yellow glass can bo 
prepared from several sources uranium yields a beautiful opalescent 
yellow , salts of silver are the somce of fine shades of yellow, a 
different tone of the same colour may also be obtained fiom oxide 
of antimony , and a dull yellow is produced fioni powdered charcoal 
Green was at one time prepared chiefly by the use of cupuc oxide 
and of ferrous oxide, now oxide of chromium — winch pioduces a 
beautiful emeiald green — is much employed, that substance being 
mixed with othei oxides when modified colours aie desued. Foi 
red glass, cuprous oxide is employed to pioduce an intense ruby 
tint , and the pm pie of Cassius— a compound of gold with tm oxide 
— yields magmhcent shades of ruby, caimme, and pink, while oxide 
of non also is the source of a biowni&li-ied colour For the produc- 
tion of violet tiuts the black oxide of manganese is depended on, and 
amixtuie of the oxides of manganese and cobalt is employed for 
black The deep-black glass prepared at Venice for making glass 
beads contains a laige percentage — about 11 40 — of manganese 
Avanturine an mutation m glass of the mineial healing that name, 
is a warm, brown, opaque glassy body, studded with lnniimerable 
minute spangles having a metallic lustre It was ongmally made 
m the Venetian glass-houses, but can now be manufactured gene- 
lally throughout the Continent According to Von Pettenkofeq 
the metallic spangles consist of cuprous oxide, and one means of 
piepanng the glass consists of melting equal parts of cuprous oxide 
and feirous oxide with the glassy mass The other opaque vaneties 
of coloured glass aie obtained by using the various metallic oxides 
with the compounds that produce milky or wlnto glass. 

The uses of colouied glass are various, the most obvious and 
usual being for ornaiueutal -windows, for signal lights, for imitation 
precious stones and ornamental table glass, & c. For the imitation 
of piocious stones the strass already alluded to forms tlie basis, 
and both flint glass and Bohemian (potash) glass are much used for 
coloured domestic glass. Window and signal coloured glass aie 
made both as rough plate and as sheet glass. In the case of plate 
glass the metal is, of course, uniformly coloured throughout, but 
coloured sheet glass may either be composed of “ pot metal ” or it 
may be “ flashed colours ” Pot metal consists of glass uniformly 
colouied throughout, but in flashed colours the body of tho glass 
is transparent sheet metal covered on one surface only with coloured 
glass. It is very simply made the workman, taking up on the 
end of his blowing tube a gathering of clear metal from one 
pot, dips tins into a pot of coloured metal, thus gathering over 
the transparent mass a uniform stratum of coloured glass. Tho 
whole is then blown in the ordinary manner, and accoidmg to the 
original lelativa proportions of clear and coloured metal will be 
the thickness of each in the finished sheet It is obvious that this 
process admits of many variations, such as gathering the coloured 
metal first, or making alternate gatherings of coloured and clear 
metal so as to have cleai within coloured, coloured -within clear, 
and so on. 

Iridescent Glass —Ancient glass, which has for ages been sub- 
mitted to tlie slow disintegrating influence of the damp of the 
earth and other gently operating agencies, in many instances dis- 
plays an iridescent play of colours of a most magnificent description 
The iridescence thus shown, it has been long known, is due to a pro- 
cess of decomposition resulting m the formation of excessively thin 
scales of glass Numerous attempts have been made to imitate by 
artificial means the gorgeous display of colours thus produced by 
the slowly acting influences of many centuries, and a certain 
amount of success lias attended some of these efforts, The Venetian 
glass workers possess tho means of giving the surface of their glass 
a kind of metallic liulescence; and m certain Hungarian gloss 
houses iridescent glass has been made for at least about 20 years. 
But m 1873, at the Vienna Exhibition, iridescent glass formed a 
prominent feature, and since that time it has become very common 
The iridescent glass now generally seen is a plain flmt glass having 
a slightly metallic tinge and a play of colours like a soap bubble. 
It is probable that several methods of producing iridescence m 
glass are practised, as the nacreous lustre m different examples 
varies considerably. The subject was investigated by MAT. Fremy 


and Clemandot , and under a patent obtained by the lattei gentle- 
man, one method, commonly practised, has been made public. It 
consists m submitting tlie object to be mdized to the influence of a 
weak acid solution— such as water with 15 per cent, of hydrochlouc 
acid — under the combined influence of heat and pressure The 
effect ceitamly falls immensely short of the mdeseence of ancient 
glass, but the glass assumes peimanently a pearly mdeseence, and, 
though the effect is tiresome, the piocess will doubtless continue to 
occupy a place among the methods of ornamenting table glass, &c 

Opaque Glass —Absence of tianspaiency m glass may be due 
to any of three causes— (1) to the gundmg, or loughemng by 
other means, of the suiface of ordmaiy clear glass , (2) to devitrifica- 
tion or ciystallization of the substance , and (3) to the mechanical 
mtei mixture of an opaque substance in. the glassy mass. Obscured, 
glass was formerly principally pi epared by a process of gimding the 
surface,— the means employed in the cr&e of sheet and plate glass 
being simply tlie smoothing piocess, which foims an intermediate 
stage in the operation of polishing plate glass. Now the greater 
pait of ordmaiy obscured glass is prep .lied by tlie agency of 
Tilghman’s sand blast, an apparatus by which a fine stream of 
sand is blown with gieat violence against tlie glassy surface Tlie 
impinging giams of sand abrade tlie surface with extraoidmary 
rapidity, aud by piotectmg certain portions with suitable stencils, 
elaboiate patterns m clear glass aie pioduced in a very simple 
manner Alabaster glass, so called on account of its lesemblance 
to that substance, is an opaque variety of glass winch has been long 
known and used Its opacity is due to a process of devitrification it 
leadily undergoes, favoured by the excess of uncombmed silica used 
m its prepai ation Tlie maten al is prepared fi om a c ombmation such 
as 100 parts of sand, 40 of potash, 5 of borax, and 5 of talc (silicate 
of magnesia) Into the composition of tins glass it will bo observed 
no lime enters, although sometimes bone-eartli is added to the 
matenals. For enamel glass a mixture of varying proportions of lead 
and tin oxides is piepaiod by calcining tlie two metals together, and 
using the compound m the prepai ation of a mixture for fusing, of 
which the following is an example —sand 1 00 parts, pure potash 80, 
and mixed oxides 200 parts The pioportiou of tm vanes witlun 
wide limits, and oxide of antimony may bo substituted for tlie tm. 
Bone glass, milk glass, and opal glass, differing in degree of 
opacity, aie made by adding to tlie matenals of clear glass largo 
proportions of boue-asli, or oi oxido of tm, or both together, and 
with these substances white arsenic may also bo combined. The 
following is an example of a batch lor opal-flint glass sand 
100 parts, bone-ash 30, potash 30, borax 5, and red load 5 parts. 
Such a glass was formerly m extensive uso for the opal shades of 
gas lights and moderator lamps, &e ; but tho ruddy glow possessed 
by the rays passing through tlie imperfectly opaque glass was an 
objectionable feature an the resulting material. During recent years 
an opal oi milk glass free from such a defect luis been introduced, 
and it is now m extensive use for globes. This preparation, which 
diffuses light from its surface in a clear pure white glow, owes its 
milky opacity to the use of cryolite— a mineral substance consisting 
of a double fluoride of aluminium and sodium (Al a F 0 , CNaF) 
obtained from Greenland. The ciyolito glass was first brought 
prominently into public notice by the Hot- (last roreoltun Company 
of Philadelphia, by whom it was made on a largo scale, although 
the material had been in uso in Bohemian and Silesian glass-works 
for some years previous to the commencement of tlie manufacture 
m America. For milk white glass the materials used are— -sand 
100 parts, cryolite 40, and zinc oxide 10 parts. The finished 
glass, which is remarkably streng, hard, and indifferent to. acids 
contains about 15 per cent, of undocomposod cryolite, to which its 
opacity is due. Tho eopious evolution of fumes of hydrofluoric 
acid during tlio melting, which continues even in tho working, 
is tho source of serious difficulty m tlie manufacture of cryolite 
glass. 

Toughened or Hardened Glass — In the year 1875 the 
announcement that a French gentleman, M. do la Bastie, had dis- 
covered a means of rendering glass practically unbreakable attracted 
a great amount of attention ; and his statements wero immediately 
made the subject of practical investigation throughout tho glass- 
making community. All the experiments made in connexion with 
M do la Bastie’ s process tended to confirm his claim to have dis- 
covered a method of rendering glass capable of bearing a shock or 
strain variously estimated at from 30 to 100 times greater than the 
same material annealed m tho common way. Do 1ft Bastie was led 
to undertake the prolonged series of experiments, which Ultimately 
lesulted in lus discovery, hy the consideration that tlio brittleness 
of glass arises from weak cohesion of its molecules ; and his efforts 
were first directed to improving its molecular arrangement, by sub- 
mitting glass, an a molten state, to forcible compression . This 
series of experiments led to no practical result; and the line of 
investigation he ultimately pursued, as well as the merits and 
defects of his process, are thus succinctly stated by Mr IT. J. Powell of 
Whitefriars Glass Works, with whom M. de la Bastie carried out 
his first practical experiments with hollow glass. Air Powell, 
writing in August 1875, says of the process:— 
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“ That It consists m plunging glass heated to tlie melting point into a hath 
containing an oleaginous imxtui e, at a high tempeiatmc, hut consideiahly eoolei 
than the glass itself, and that this, accoidmgto the specification of the patentee, 
is effected by 1 e-heating all eady manufactui ed and annealed glass m a lain, and 
passing it thence into the hath Aftei a lough tiial of this piocess, which cer- 
tainly answers n ell foi flat 01 solid glass, ive decided that it is defective, for 
hollow flint glass, as hollow vessels, left to themselves m a kiln, aie almost 
eeitam to collapse ou leaching the lequued heat To avoid this difficulty, and 
knowing that a vessel m couise of manufactuie, howevei hot, is alwajs undei 
conti ol whilst it lemams on the woikman's lod, we placed a bath as neai the 
mouth of the woildng-pot as possible, and cluected the woikman, instead of 
sending the finished vessel to the annealing oven, to diop it into the bath The 
vessel is caught in a wue net, and is 1 eady foi lemoval as soon as it has acquired 
the tempeiature of the bath Foi all vessels made m one piece eg , tmnbleis, 
hngei basins, &c this pi ocess answei s well , and it is obvious that if it pi oves to be 
the best way of ti eating hollow flint glass, the use, foi tins descuption of glass, of 
the complicated machinery desciibedm M de la B as tie’s specification will be done 
away with, and the glass will be tempered m the couise of manufactuie, instead 
of being le-heated and tempeied aftei it has been ali eady manufactui ed and 
annealed We ascei tamed, with M de la Bustle’s aid, the light constituents 
and light tempeiatuie of a bath foi flint glass, for although the conditions 
for sheet, plate, and flint glass aie nearly the same, theie is a diffeienee, 
and it seems piobable that eveiy chemically different glass, and even c\my 
diffeicnt thickness of glass, may icquue eeitam vanations In oui expenments 
as to the lmidness of the glass, we found that it could be maiked, but not ent, 
with the diamond, and, although it could he smoothed and engiaied in the 01 ch- 
inny way, that the distmbance caused by the wheel, when penetiatmg to any 
appieeiable depth, tended to weaken, 01 even to cause the destiuction of the 
entire mass The value of the invention, as far as it concerns flint glass, is at 
piesent somewhat modified by difficulties m manipulation. I. It seems to beim- 
possible to heat a vessel made up of diffeicnt pieces and of vanous thieknessesto 
an absolutely equal tempeiature tin ougliout, so that the whole may bo equally 
tempeied 2 It seems also impossible to displace the airfiomananow-moutlied 
vessel quick enough foi the inside and outside to bo tempeied simultaneously 
However, setting aside these difficulties, wo come to a point which applies 
equally to nil soi ts of haiclencd glass Iluidened glass is not ‘unbioakable’ , 
it is only harden than oidinary glass, and though It undoubtedly stands lough 
usage bottei, it. has the disadvantage of being ntteily disintegrated as soon as it 
leceives the slightest fiactuie, and up to the present, until bioken, of being 
undistmguisliable fiom oidinaiy glass This glass is known as ‘toughened’ 
glass, and wo have seen the teims ‘malleable’ unci ‘annealed’ applied to it 
Nothing can be moio misleading than these unfoitunate epithets The glass is 
haul, and not tough or malleable, and Is the very opposite to annealed glass 
Annealed glass is that the molecules of winch have been allowed to settle them- 
selves , the molecules of haidened glass have been toituied into then position, 
and until the glass is biolcen aie subject to an extieme tension It is the 
sudden change of temperature that ‘hardens’, glass heated up togetliei with 
the oil may be annealed, but decidedly is not haidened A piece of haidened 
glass is only a modified Rupeit’s diop, i e , it is caso-liaidened, the fiactuie of 
both is Identical, both resist the diamond, anti both can be annealed Moreovei, 
in the middle of imperfectly hardened glass a line is plainly visible, which seems 
to maik the extent of tlie case-haidenmg This line resolves itself under the 
micioscopo into a mass of bubbles and striae, it seems to be the nucleus of 
biealcagc, and consequently ns soon as the cutting wheel appioaches it, utter 
destruction ensues " 

Tlie great anticipations winch, at first were formed as to the 
extended use of hardened glass have not been realized. M de la 
Bastie has improved several of his processes, hut the demand for 
Ins productions, at no time great, is understood to decrease lather 
than to increase For a slioit time the process was worked by both 
Messrs Powell and Messrs Pellatt in London, but both these 
eminent firms have given it entirely up. Sheet glass hardened by 
the process does not appear ever to have come generally into the 
market, the most serious obstacle to its introduction being the im 
possibility of cutting it with the diamond, after which the utter 
destruction resulting from fracture is a serious defect. For laboratory 
purposes— as flasks and beakers, &c. — it has been suggested that the 
glass has great advantages, but experiments have proved that its great 
resistance is not absolutely reliable, and that haidened vessels sub- 
mitted to a high heat lose their distinguishing pecuhaiilies and 
become as common glass. Thus a glass, partially filled with water 
and heated consideiahly above tlie boiling point at the parts un- 
covered with watei, broke, the bottom of the glass showing the 
fracture peculiar to hardened glass, while the upper uncovered part 
was broken into large sharp-edged fragments like common glass. 
A modified process of hardening, patented by Herr F. Siemens, 
consists m pressing and suddenly cooling the glass m moulds 
specially constructed to conduct away the heat with the various 
dogreos of rapidity found to produce the best results. 

Statistics of the Glass Team —According to a factory report 
of 1871, there were m that year 240 glass-works in the United 
Kingdom, employing, in addition to steam-power, 21,434 operatives, 
of whom 2116 were females. Of these works 213 were m England, 
19 in Scotland, and 8 in Ireland. Further, there were at the same 
date 37 glass-cutting factories, employing 500 people, principally 
situated in the county of "Warwick. The quantities and value of 
glass manufactures exported were, as under in the year 1878 : — 

Plato glass 1,156,485 sq. ft. £106,906 

Flint glass ... 93,112 cwfs, 239,966 

Common bottles ..... 575,160 „ 308,481 

Other glass mannfaotmea 72,209 „ 99,170 

£754,523 

In 1878 tlie imports of manufactured glass were thus given .— 

Window glass 652,325 cuts, £462,202 

Flint glass 148,665 „ 489,518 

Plate glass 91,198 „ 233,602 

Glass manufactui es 385,751 „ 879,738 
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The following table shows the comparative impoils and exports 
of glass m the ten years ended 1877 • — 




Expoits of Butish Glass 


Plate Glass | Othei Kinds 

1868 

1S69 

1870 

1871 

1872 

1873 

1874 

1875 

1876 
1S77 

Cn’ts 

609, soe 
601,070 
602,376 
629,472 
688,156 ! 

807,410 
946,903 
983,677 
1,060 361 
1,140,694 

Squaie Feet 
911,330 
1,076,130 
1,357,108 
1,643,575 
2,131,924 
2,183,106 
1,411,268 
1,609,180 
1,779,G2S 
1,157,063 

Cwts 

868,950 

933,475 

709,252 

847, OSS 
1,002,498 
1,148,610 
1,114,253 
8S0,9S3 
743,405 
792,424 


In the Bulletin cle la Societe d’Encoui agement pour V Industrie 
nahonale for 1877 there is an elaborate statistical computation of 
the extent and value of the glass manufactuie throughout tlie 
world, based chiefly on returns applicable to 1874 Tlie water, 
M Henry de Fontame, amves at the conclusion that the annual 
pioduction of glass has almost doubled in the past twenty years, 
and estimates the total yearly pioduction throughout the world at 
a value of six hundied millions of francs. 

Bibliography — Tlie literatme of glass-making of English origin 
is scanty and impeifect In France and Germany the subject has 
leceived much fuller attention The following list embraces the 
puncipal woiks’ — Antonio Hen, Ais Fitraiia, cum Merntti 
obscrvationibus, Amst., 1668 (Hen’s woik was translated into Eng- 
lish hy C. Merritt m 1662, and the translation, The Art of making 
Glass, was privately reprinted by Sir T. Phillipps, Bart , m 1826) ; 
Johann Kunkel, Vollstandige Glasmaeher-Kunst, Hurembeig, 1785; 
Apslcy Pellatt, Curiosities of Glass-making, London, 1849 ; A. 
Sauzay, Marvels of Glass-making (from the French), London, 1869; 
G. Bontemps, Guide du Veoncr, Paris, 1868, E Peligot, he Ferre, 
son Mstoire, sa fabrication , Paris, 1878 ; W Stem, Die Glas-fdbn- 
kation (in Bolley’s Technologic, vol in.), Brunswick, 1862; H E. 
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Glass Painting. 

The manufacture of coloured glass, which is the basis of 
the beautiful and interesting art of glass painting, originated 
at a period of remote antiquity, and the use of enamels, to 
vary or ornament its surface, was known to the ancient 
Egyptians ; but the formation of windows of mosaics of 
coloured glass upon which the shapes of figures and orna- 
ments are painted with an enamel fixed by fire is mediaeval, 
and emphatically a Christian art. In all probability it was 
suggested by the mosaic pictures with which churches were 
adorned from an early period for the instruction of the 
illiterate, as was shown by the inscription which they bore, 
“sanctae plebi Dei.” The step from mosaic pictures to 
glass mosaic windows was merely a question of time, it is 
not known when the step was taken, but coloured windows 
existed in St Sophia at Constantinople in the 6th century, 
whilst the basilicas of St John Lateran and of St Peter 
at Borne were adorned about the same time in' tlie same 
manner. In the year 709 Wilfrid, bishop of York, invited 
workers in glass from Prance (“artifices lapidearum et 
vitrearum fenestrarum primus in Angliam ascivit ”). The 
Prench claim the honour of having invented the process of 
painting upon the mosaic windows of coloured glass, and 
of thus transforming them into works of art, and also of 
teaching this to the English, who in their turn instructed 
the Germans , but Muratori, in the second volume of Ins 
Antichitct Italiche of the Middle Ages, printed a treatise . on 
mosaic and painted glass written by an anonymous Italian 
in the 8th century, and probably not later than the 11th 
was written the interesting essay Diversanm Artium 
Schedules Theophili Presbyteri et Monachi, which details 
with minute accuracy the process of painted glass as it has 
been practised with some additions and modifications, 
throughout the best periods of the art ; it may reasonably 
be assumed that Theophilus describes methods invented 
before his time. Probably the oldest specimen of glass 
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painting now existing is a window of the 11th century m 
a church at Neuwiller, in Alsace, representing St Timothy. 
The figure is rudely designed, hut, with the uch border of 
ornament, shows that the executant knew his art, which 
in the following century is further illustrated by windows 
in St Denis, near Paris, erected by the abbot Suger, 
which are still preserved. It was however m the 13th 
century, that great age of the levival of art, that glass 
painting attained its first great development, and notwith- 
standing the claims advanced by France, it is most probable 
that as all art radiated from Italy as a general centre of 
invention and progress, as well as of faith and dogma, so 
glass painting partook of the general impulse. It has 
indeed been asserted that glass manufactured in the north 
was superior to that produced in Italy, and this is admitted 
by Vasari, but an examination of old Italian window's 
throws doubt upon this statement, for the Italian glass will 
be found to be more even in texture, more diaphanous, and 
certainly not inferior in colour, whilst the beautiful, pearly, 
white glass of the earliest date in Italy is superior to the 
pale green representing white m northern glass, and 
assorts much more harmoniously with the glowing coloured 
glass with which it is associated. Considered as a branch 
of fine ait, Italian painted glass occupied a very high posi- 
tion at all periods of its history, for the designs were fre- 
quently made by some of the most famous of that long roll 
of immortal artists who have had so few equals elsewhere. 
Iu Germany the family of Hirschvogel of Nuremberg and 
other eminent artists, including, it is popularly believed, 
Albert Durer, and m France Jean Cousin, Bernard Palissy, 
Louis Fauconnier, and others, equalled the Italian glass- 
painters, whilst both German and French artists excelled 
them in technical processes. 

The late Mr Chailes Winston, author of An Inquiry 
into the difference of style observable in Ancient Glass Painting, 
especially vi England, with his usual accuracy and profound 
knowledge of his subject, thus classifies the consecutive 
styles:— the Early English, from the date of the earliest 
specimens extend to the year 1280 : the Decorated, which 
prevailed from 1280 to 1380, the Perpendicular from 1380 
to 1530; ancl the Cinquecento from 1500 to 1550. The 
styles successively prevalent m Italy, although they have 
an affinity with those following each other in northern 
countries, cannot be accurately designated .by the titles 
selected m England, the last excepted. Like other branches 
of painting they are most readily divided and understood 
by centuries; as the 1 3th century, a style principally in- 
fluenced by Giunta Pisano and Cimabue; the 14th century, 
in which the spirit of Giotto ancl Orcagna and their 
followers prevailed; the 15th century, the first period of 
which was transitional, and the second early revival, as 
illustrated by the designs for windows of Lorenzo Ghiberti, 
Donatello, Paolo TJcello, Pietro Perugino, Andrea della 
Robbia, and other great artists of the time. The last age, 
called by Mr Wmston tbe Oinquecento, lasted in Italy 
beyond the period assigned by him for its termination, 
ancl was characterized by florid magnificence of design and 
splendour of colour, imitative of tbe pictorial art of that age, 
and the ornament resembled that prevalent amongst the 
ornamentists of the schools of Raphael and Michelangelo. 

In this brief analysis of the history and practice of glass 
painting, the Italian examples of the art are selected for 
description a 5 * boing less known than those existing in other 
parls of Europe, which have been minutely and ably illus- 
trated. Besides being classified by centuries, Italian glass 
painting may be appropriately arranged under the following 
heads or schools . — the Pisan, Florentine, Sienese, Umbrian, 
Lucchese, Bolognese, Lombard, and Venetian; for notwith- 
standing the lamentable destruction of painted glass m Italy 
even now in progress, specimens by artists belonging to 


these schools still exist, and the names of a numerous array 
of glass-painters of these provinces are preserved The best 
examples extant of this art in. Italy of the first half of the 
13th century are two couplets in the apse of the famous 
basilica of St Francis at Assisi. In general arrangement 
and design they resemble windows of the same age m other 
parts of Europe classed by Mr Winston under the general 
head of Early English, being divided into panels of varied 
and admirably designed geometrical forms surrounded 
by diapers and borders of rich ‘fancy and glowing colour, 
which, however, are rather more confused than similar 
details m contemporary glass elsewkeie The panels are 
filled with scripture subjects, and Italian skill and refine- 
ment are obvious m the design of the figures , this 
may be readily understood when it is considered that 
Italian artists of this time rendered the Greek art, uni- 
versally followed, with more sentiment and power than 
any other people. The ornament shows the influence of 
Byzantiue conventions, but the ornamentists imitated 
natural forms of foliage sooner than northern artists A 
remarkable peculiarity of the early painted windows at 
Assisi, which are here taken as the best and almost the only 
specimens of 13th-century glass left m Italy, is that 
throughout the couplets the backgrounds in each light 
differ in colour. The subjects for instance in the right light 
are on a blue ground, on the left on a red ground, in other 
examples the grounds are alternately bine and green It 
might be supposed that all unity of effect must have been 
destroyed m this way; but such is the skill with which the 
general harmony of colour is arranged, that the counter- 
changes are less objectionable than might appear possible. 
Early Italian glass painting, like that of other parts of 
Europe, is characterized by an obvious ignoranco of perspec- 
tive on the part of the designers, but there are manifest 
indications of attempts to represent retreating surfaces and 
lines ; that these have not the effect intended was not duo, 
as some suppose, to the maintenance of a principle appro- 
priate to glass painting, but simply to a want of lcnowledgo 
of perspective laws common to all, even the greatest artists 
of the time. 

Besides executing panel windows with small figures, the 
artists of the 13th century painted fignros of comparatively 
largo proportions under canopies of simple and primitive 
forms. These figure windows were placed in positions at a 
distance from the eye, as above in the clerestory, or at the 
ends of aisles. At Assisi such figures are painted at the 
bases of some of the windows irrespective of the idea of 
distance, the upper portions being filled with panels and 
small figures. This irrational system gave way to tho entire 
window being filled with large figures placed over each other 
within canopies or geometric borders, a method of design 
which survived in Italy to the close of the 15th century. 

The coloured windows of tho upper and of the lower 
church are associated with mural paintings which cover 
every available space on the walls and vaults. It might be 
supposed that the refulgent painted glass would cither 
ohscuro the frescos or diminish their effect by contrast ; but 
in the first place the glass is not so thick as that of northern 
manufacture, nor is it made opaque by the effect of climate, 
whilst, as already noticed, the white glass is purer, and the 
brilliant sun of a southern climate illumines the frescos 
sufficiently, notwithstanding tho coloured medium through 
which tho rays are transmitted. Such is the case at Assisi ; 
but at Florence tho coloured glass in the cathedral darkens 
the churcli too much, from causes which will bo explained 
afterwards. Tho true method of combining coloured glass 
in a building with the presence of pictures and sculpture 
in a less Bunny climate will be illustrated in describing 
glass painting of the 16th century, the subject boing im- 
portant at the present time. 
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In the next great age of art, that which commences with 
the triumphs of the genius of Giotto, glass painting evi- 
dently shared in the general progress No windows remain 
which are associated with lus name as designer, but m Santa 
Croce at Florence, by the will of Count Alberto di Lapo, 
dated the 9th of July 1348, money was provided for adorn- 
ing the apse of the church with frescos and painted 
windows to be completed in three years The frescos were 
painted by Angelo di Taddeo Gaddi, and it seems reason- 
able to suppose that he designed two of the three windows, — 
that in the centre being of later date. The following extract 
from the archives of the cathedral of Florence shows that 
Angelo Gaddi designed for glass-painters: “A window in 
Santa Eeparata ” — the ancient name of the cathedral — 
“ over the door towards the street of the Cassettai is com- 
missioned of Antonio of Pisa, master glass-painter, and the 
design is by Angelo Gaddi.” The windows illustrate the 
system of ranging single figures under canopies over each 
other The colouring is harsh ; there is too great a preval- 
ence of dark green ; and the general design of ornament is 
meagre and confused. This is increased by the capricious 
changes of the colouis of the canopies, which are not white, 
these being rare in Italian glass painting. Thus in one of 
the windows the first two canopies are respectively red and 
green, which colours aie counterehanged in those immedi- 
ately over ; the next two m ascent are green and yellow, the 
next pair brown and yellow, the fifth ordei shows both 
yellow. Thus that variety of colour prevalent in the back- 
grounds of Italian 13th century work is found in the 
canopies of windows of the next century, a custom limited 
to glass painting, and not found as a rule either in mural 
or other pictures. There are in Santa Groce several win- 
dows of the 14th century, but they are generally inferior to 
those of the same period extant in St Francis of Assisi, 
where there are important examples of rare beauty of 
design and workmanship, more harmoniously coloured than 
those at Florence, and suggesting that the Umbrian excels 
the Florentine school of glass painting. 

Throughout the whole of the painted windows existing in 
Florence, of the fully developed style of the 14th century, 
and for a considerable portion of the 15th, the influence of 
the architectural design of Giotto and Orcagna is very per- 
ceptible. The graceful twisted shafts common to the works 
of both architects, the richly adorned niches and gablet3, the 
dome-like covering of the famous baldaeehmo in tbe church 
of Or San Michele, the work of Orcagna, are features which 
are imitated in various ways by Italian glass-painters. The 
colour is especially noteworthy; the canopy, somewhat squat 
in form, is adorned in every part with rich and diversified 
colours evidently imitative of the varied marbles and tbe 
infinity of marble inlay and mosaics, characteristic of so 
much of the mediaeval architecture of Italy; whilst in 
northern countrios the canopies in windows, with their 
beautiful details of form showing such rich fancy and such 
graceful lines, are chiefly white, not that they are altogether 
colourless, for it is of the perfection of mediaeval architec- 
ture to associate colour with form. That which in Italy 
was done by the help of rich stores of marblos of many 
hues, was effected in the north, where these were not avail- 
able, by means of polychromatic painting, which was imi- 
tated m window design by tbe glass-painters. Thus the 
canopies in Italian windows differ as much from those pre- 
valent at the same period m the rest of Europe as the 
campanile of Giotto differs from the spires raised by the 
genius of northern architecture. 

In the history of painted glass in Italy during the 15th 
century, the windows of the cathedral of Florence, dating 
from 1390 to 1503, occupy an important position, not only 
by reason of their interest as connected with that cele- 
brated chnrcb, but also because they were designed and 
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executed by artists of the highest reputation The cathe- 
dral was founded on the 8th of September 1298, the 
architect being Arnolfo di Cambio cli Colie di Valdelsa. 
In 1334 Maestro Giotto was architect, and commenced the 
famous belfry. In 1364 the church was vaulted over at 
its eastern end, and m 1420 Filippo Brunelleschi and 
Loienzo Ghiberti, who built the clerestory of the nave with 
its round windows and Renaissance cornice, were appointed 
joint architects. Pamted glass was introduced into the 
windows thirty-six years before the completion of the 
cupola, and thirty before that of the clerestory. These 
dates are an interesting testimony to the importance 
attached at the time to painted windows as portions of the 
design of so great a church They were erected in the 
aisles, before tbe nave was finished, by Don Lionardo di 
Simone, monk of Vallombrosa, and Niccolo di Pietro della 
Magna, so early as 1390, and when the nave was roofed 
over by its architects, Fra Bernardino di Stefano executed 
the two first windows of the clerestory from designs by 
Lorenzo Ghiberti. 1 Ghiberti is also alleged to have de- 
signed many of the painted windows at the east end 
of the church ; but those now existing, judging by the 
design and colour, as well as by the technical execution, 
cannot be his, for they are manifestly of earlier date, 
whilst the authorship of some of them is reeoided m the 
archives without reference to Ghiberti. One only, on the 
north side of the apse and in the lower row, suggests the 
design, of this great artist, the suggestion being strengthened 
by the fact that the diapered ornament on the ruby dress 
of the figure is made by the wheel, which brings this 
window within the 15th century, whilst the diapers m the 
other figures of the same senes are executed in an older 
style. It has been stated that Ghiberti advised the muni- 
cipality of Florence to invite a celebrated glass-painter of 
Lubeck, Francesco di Domenico Lievi da Gambassi, by 
letters, the second being dated October 15, 1436, to 
settle in Florence with special privileges ; he came, and 
it is assumed that he painted Ghiberti’s designs for glass, 
but of this there seems to be no satisfactory evidence. We 
find that in 1434, before his arrival, Maestro Domenico di 
Pisa painted the east window of the drum, representing 
the coronation of the Virgin, which was designed by 
Donatello in competition with Ghiberti, and preferred. As 
it was on the 12th of January 1434 that Brunelleschi 
completed the dome, evidently no time was lost in com- 
mencing the painted windows. Bernardo di Francesco del 
Boni is recorded in the archives as having executed in 
1442 the following windows m the drum, called in Italian 


1 This circumstance has led to the erroneous statement, repeated to the 
present time ra every guide-hook and by every ■writer on the cathedral, 
and to the still prevalent belief, that tbe three windows in the fagade 
of the chiuch were designed by Glnberti, who has himself lecorded . — 
“I designed for the front of Santa Maiia del Fiore, for the cential 
round window of the fagade, the Assumption of oui Lady, and I 
designed those on each side” The windows which Glubeiti really 
designed were the great cncle of the fagade, a noble work still in its 
place, and the two of the clerestory on each side of it, long since removed 
and lost That they were painted by Fra Bernardino di Stefano m 1423 
is thus shown in the archives of the cathedral — “Fra Bernardino di 
Stefano, of the order of the Preachers of Santa Maria Novella, is to 
execute two round windows m the naie of Sa Maria del Fiore, one to 
the right and the other to tho left, — that to the right representing 
Joachim driven from the Temple, that to the left the Death of the 
Virgin Mary, and the designs aro by Loienzo di Bartolnccio (Ghi- 
berti).” It is thus evident that the windows of the clerestory of the 
nave were to be painted with tbe life of the Virgin Mary, of which 
these two were the first and last of the series, whilst the Assumption 
of the Virgin appropriately occupied the centre. Those in the clere- 
story having disappeared, it has invariably been supposed that the 
two remaining at the ends of the aisles are those described by Glnberti, 
although they differ in subject and entirely in style from his work. 
They are m fact thus mentioned in the archives: — “In 1414 Nicolo 
di Pietro della Magna painted the two windows ou each side of the 
front of the cathedral,” which record settles the question. 
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the tribune : — the Resurrection, designed by Paolo Uccello, 
and the Ascension and the Prayer in the Garden, by 
Lorenzo Ghiberti, although by this time Francesco di 
Lievi da Gambassi had been some time in Florence. 
Bernardo del Boni is also recorded to have painted the 
Annunciation designed by Uccello, removed some years 
ago, and the Ascension described as being either by Ghi- 
berti or Uccello ; the uncertainty is curious. In 1448 
the same artist painted the Presentation in the Temple, 
which was designed by Ghiberti. What windows then did 
the artist from Lubeck really execute % Bom an Italian, 
he was instructed from his youth in Germany, and it is 
reasonable to suppose that his style would be German. 
Now several of the upper windows of the transepts contain 
figures which have a decided affinity with German ideas, 
and it is not unreasonable to suppose that these were by 
the new comer. He established furnaces by special permis- 
sion, and it bas therefore been hastily assumed that he 
manufactured coloured glass ; but these no doubt were to 
bum bis painted glass. The letter inviting “ Francescbo 
Dommici Livi de Ghambasso comifcatus Flor., magistro m 
omni et quocunque genere vitreorum de musayco et de 
quodam alio colore vitreorum,” dated 15th October 1436, 
was preceded by another written on the 26th August 1434, 
which is thus recorded : — “ Letter written to the master 
glass-painter Gambassi, then in Scotland, and who made 
works in glass of various kinds, and was held to be the 
best glass-painter m the world.” It is now vain to express 
the feeling with which Scotch people must regret the de- 
struction of the works of this excellent artist in Holyrood 
Chapel ; the blow then inflicted upon ecclesiastical art 
never has been remedied. 

Many other glass-painters executed windows in the 
cathedral, the last of whom, Sandro di Giovanni Agolanti, 
m 1486 glazed the windows of the lantern, showing that it 
was finished, and in 1503 inserted glass “ m an aperture 
for the astrologers to see the sun through.” The windows 
of the cathedral of Florence are of rich deep colours, but 
unfortunately they are incrusted with dirt inside and out- 
side. Many of them which have been broken have been 
wretchedly repaired, and the modern glass is toned with 
glazings of oil paint. They darken the church to such an 
extent that works of art within it are seen to disadvan- 
tage Michelangelo’s group of the Pieta is merely a dark 
mass, and it may be mentioned that Ms statue of Christ in 
Santa Maria sopra Minerva is similarly sacrificed to jthe 
painted glass lately introduced. 

The history of glass painting is illustrated by windows 
in other churches in Florence , those in Santa Croce have 
been alluded to, with the exceptiou of the magnificent 
circular window of the fagade designed by Ghiberti. It is 
of special interest, as showing this great sculptor’s ideas of 
colour as well as of form. The subject is the Descent from 
the Cross, and the colour strongly recalls the bright clear 
system of Fra Beato Angelico. In Santa Maria Novella 
there is another very fine circular window of the 14th cen- 
tury, the history of wMch seems to be forgotten ; but in 
design it recalls the style of Andrea Orcagna, to whom also 
may be attributed the fragments of a window in the Strozzi 
chapel, which he partly painted in fresco, and for which he 
also provided the admirable altarpiece. In another Strozzi 
chapel in the. same church, painted by Filippino Lippi in 
fresco, there is a very rich window which is obviously also 
of his design, but so completely has all critical knowledge 
of glass painting disappeared in Florence, that this and 
other noble works excite no attention and no remark, and 
are in danger either from removal or from the clumsiest 
renovation. The great window of the chancel, a large 
triplet, is so excellent that it places Sandro di Giovanni 
Agolanti in the foremost rank as a designer and glass- 
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painter of the 15 th century. He was born in 1446, and 
of his numerous works this superb triplet, which was 
erected m 1491-2, is the only example now remaining, 
whilst there are twenty-one records of his productions, 
evidently a small portion of them , the last describes him 
as decrepit m 1515, and mentions that Niccolo di Giovanni 
di Paolo, master glass-painter, took his place. 

A window m Sb Francis at Assisi by the Umbrian 
Angioletto da Gubbio, an artist of the early part of the 
15th century, deserves special notice in connexion with 
the admirable works of this great age of the art. It was 
erected about a century after the death of Cardinal Gentili 
(who built the chapel) by his hears. The window is so 
full of light, so delicate m its arrangement of colour, and 
so tenderly and skilfully painted, whilst the prevalent 
white ornament is so brilliant, that it is perhaps the most 
perfect type m existence of a painted window suitable for 
a building containing works of art, or where the climate is 
unfavourable and consequently the light imperfect. . The 
close of the 15th century was in important respects the 
greatest epoch of painted glass in Italy . the general style 
of design of the great quattrocentista masters, their monu- 
mental and decorative methods of composition, simplicity 
of attitude and form, and nch unbroken colour, were emi- 
nently adapted for reproduction in glass painting, whilst 
the prevalent style of ornament was singularly graceful and 
pleasing. The influence of ths Italian style was felt in 
France, Germany, and the Low Countries, in which very 
noble works of glass painting rivalling the Italian were pro- 
duced by eminent artists, examples of whose works may be 
seen at Bourges and Rouen, at Antwerp and Brussels, and 
in various cities in Germany, although singularly enough 
one of the finest typical examples of this great epoch of 
German glass painting exists at Assisi, — the glazing panels 
of which the noble window has been composed being dis- 
persed through two or three windows of the upper and 
lower church. The technical execution of the windows of 
this period in all these countries was superb, showing how 
thoroughly the artists wore trained m every process of their 
art. In England the feeble Perpendicular style was con- 
temporaneous, entirely devoid of good drawing, pallid in 
colour and weak in execution, a singular contrast m every 
respect to the state of the art on the Continent. 

Amongst the most active and ablo glass-painters of the 
prolific 15th century in Italy the Gesuati monks, whose 
convent was close to Florence and was razed to the ground 
during the siego when Michelangelo aided in the defence 
of the city, were celebrated. They prepared colours for 
artists, supplying Michelangelo when he painted the Last 
Judgment, and they executed numerous windows of which 
there are records from 1467 to 1562. As glass-painters 
they painted the designs intrusted to them with forcible 
execution, hut their drawing was less happy and their 
ornamentation heavy. There are several windows by those 
Brethren in Florence: in Santo Spirito the great circle 
of the fagada shows every indication of having been de- 
signed by Pietro Perugino ; in San Salvatore, near San 
Miniato, the east window, evidently by a Gesuato, has very 
probably been designed by Andrea della Robbia. In 
another window m the same church a figuro of St John is 
a very fine specimen of their art. Several windows filled 
with small round panes of white glass, with richly coloured 
borders and sacred monograms or heraldry in the centre, 
are especially noteworthy as admirable types for domestic 
architecture. There are also works of the same character as 
the above in the church of Santa Maria Maddalena dei Pazzi 

A glass-painter was now to make his appearance in Italy 
who was destined, although a foreigner, to eclipso in the 
opinion of the Italians all previous masters of the art ; this 
was Fra Guglielmo di Marsillat, born in the diocese of 
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Verdun in 1475. It is not known under whom he studied 
glass painting, but for protection from the consequences 
of some escapade he entered the Dominican order. 
Claude, an eminent French glass-painter, being sum- 
moned to Rome by Julius II. to decorate the Vatican 
with painted windows, induced Marsillat to accompany 
him. Of the numerous windows which they must have 
painted only two remain m the church of Santa Maria 
del Popolo, so complete has been the destruction of painted 
windows m the Eternal City. Marsillat executed a 
number of magnificent windows m his manner for the 
cathedral of Arezzo, The following is a form of contract 
made with him • — “ The board of works of the cathedral 
have commissioned three windows of painted glass for the 
cathedral from Master William, son of Peter, Frenchman, 
that is, one window above the chapel of St Francis, one 
window above the chapel of Matthew, one window above 
the chapel of St Nicholas, for the price of fifteen livres the 
Bquare braccio,” — nearly 2 square feet, — “to be burnt 
in the fire and not painted in oil, and they are to be 
finished by the end of June 1520.” Marsillat, who 
painted well m oil and fresco, was the designer of his 
own windows. He was so impressed by the works of 
Michelangelo that he imitated his manner, and one of his 
windows at Arezzo, representing the Raising of Lazarus, 
is almost a transcript of the picture of the same subject 
designed by Michelangelo, and painted by Sebastian del 
Piombo, which is now in the National Gallery, London. 
The design of the Frenchman is rather more crowded, but 
is characterized by more life and action. He introduced 
into glass painting the magnificent architectural back- 
grounds, with figures on balconies and terraces, made 
familiar by the works of Paul Veronese ; he drew the human 
figure admirably, and was very successful in the repre- 
sentation of motion, and his arrangement of colour was 
perfect in harmony. It is not to be wondered at that his 
works produced so great an effect upon the minds of his 
contemporaries. They also show upon his part a consum- 
mate knowledge of technical conditions, and his windows 
are so perfectly executed that except where injured by vio- 
lence or carelessness they are in admirable condition ab the 
present time. Marsillat also executed some fine glass 
paintings at Cortona, which have been removed and are 
now in Florence. 

Without entering upon the description of a consider- 
able number of interesting works of glass painting in 
various parts of Italy, and of detailed notices of the artists, 
enough has been done to illustrate the history and pro- 
gress of the art from tho 13th century to nearly the 
first half of the 16 th, Later much less coloured glass 
came to be used, and a considerable change in taste took 
place m this art as in architecture ; it is shadowed forth 
even as early as 1501 m the following record: — “Quod in 
dicto loco somper et pro omnia tempore in dicto loco et 
ecelesia sunt media die tenebre et ut vulgo dicitur buio et 
habeto colloquio cum. consolibus Sancter Johannes de vietro 
faciat sumptibus opere unam finestram ex vitri cum ochi 
biacchi fregio d’allato et cum arme popoli.” The desire for 
windows admitting more light led to the invention and 
adoption of a beautiful variety containing much white glass 
varied with yellow stain, and the introduction of a small 
quantity of coloured glass. These windows were painted 
with graceful arabesques executed in enamels and burnt in, 
and they never have been surpassed at any time for excel- 
lence of drawing and skill of execution. Such are the 
windows in tho Laurentian library at Florence, attributed 
to Giovanni da Udine, but erected after his death. Other 
examples might be referred to, and they are now of great 
value as showing tho best description of ornamental window 
suitable for buildings of tho developed Renaissance style, 


adorned with works of painting and sculpture. They have 
enough of colour to harmonize them, with painted decora- 
tions, and enough of white glass not to destroy the chiaro- 
scuro of sculpture. It should be remembered that the 13th 
century produced beautiful windows possessing similar 
advantageous qualities suitable for mediaeval buildings con- 
taining modern sculpture, such as the famous five sisters 
of York cathedral, or the white windows of the same 
period at Chartres. 

The technical execution of the glass paintings still exist- 
ing in Italy resembles that prevalent elsewhere, and the 
method of the old masters is clearly described by Theo- 
philus. The glass used was either pot metal or coated, that 
is, the colour either pervades the whole body of the metal 
or is applied as a film over white glass, invariably the case 
with ruby, which would seem black but for this contrivance. 
The artist employed to design a window prepared a full size 
working drawing, which, according to Theophilus, was exe- 
cuted on a whitewashed board m his time ; but later these 
were made on paper, as is proved by the following contract 
from the archives of the cathedral of Florence (1437): — “ To 
Lorenzo di Bartoluccio (Ghiberti), sculptor, seven florins, 
being the half of the price of his skill and labour for draw- 
ing four figures on paper of bombagia (coarse cotton) for a 
window to be executed by Bernardo di Francesco, glass- 
pamter, at three livres per figure,” Guided by the firmly 
marked outlines, the glazier cut his mosaic of glass of the 
requisite colours by the aid of a hot iron, the diamond 
not being used for this purpose till the 17th century. 
The pieces of glas3 were futher reduced to the shapes and 
sizes needed by the aid of the grosing iron, still a familiar 
instrument ; thus prepared they were ready for the painter, 
and at the present time are attached to a transparent easel 
formed of a large sheet of glass. Theophilus thus describes 
the enamel colour prepared for painting with : — “ Take 
copper beaten small, burn it in a little pipkin until it is 
entirely pulverized, then take pieces of green glass and 
sapphire ” (a blue paste used m mosaic work), “ and pound 
them separately between two porphyry stones ; mix these 
ingredients together m the proportions of one-third powder, 
one-third green glass, and one- third sapphire. Grind them 
on the same stone with wine or urine, put them into an iron 
or leaden vessel, and paint the glass with the utmost care, 
For with the three colours” (that is, shades of one colour), 
“ if you are diligent in the work, you can make the lights and 
shadows of the draperies m the same manner as in coloured 
painting. "When you have laid on the first touches in the 
drapery with the aforesaid colour, spread it m such a 
manner that the glass may be pure ” (that is, untouched) 
“ in that part which you are accustomed to make light m a 
picture, and let the touches he dark in one place and light 
m another ” (that is, graduated), “ and again yet lighter and 
distinguished with much care, that it may appear as if 
three shades of colour had been applied. This order you 
should observe below the eyebrows, and round the eyes, 
and nostrils, and chin, round the naked feet and hands, and 
other portions of the naked body ; and thus let the glass 
painting have the appearance of a painting composed of 
many colours.” It must he obvious from this description 
of the most ancient method of glass painting, m important 
respects the same as that still followed, that the art is re- 
gulated by certain necessary conventions distinguishing it 
from painting upon opaque surfaces. The features and 
accessories are drawn with sharp black lines making them 
out clearly to be seen at a distance, and in a very different 
way from the representation of such details in apicture. The 
highest lights are the local colour, that is, the pure colour 
of the glass ; the deepest shadows are solid black produced 
by laying on the enamel thickly ; all this is precisely the 
reverse of the system pursued at the same early period in 
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painting pictures in which the shadows were the local colour 
aud the lights white As painting advanced it gradually 
approached more nearly to the scale of colour of the glass- 
painter, the lights instead of being white were painted of 
appropriate shades of the local colour, and the shadows were 
graduated into black m their deepest parts It may have 
been that glass painting suggested this important change m 
ideas of colour and chiaroscuro. The glass being painted 
as described must be burnt to fix the enamel thereon with 
its flux The separate pieces with the painted side upwards 
are placed upon the shelves of a kiln or iron box, covered 
with whiting ; the kiln is placed in a brick oven, and a fire 
kindled which surrounds it with flames. Much experience 
is needed to determine when the glass is sufficiently burnt 
to fix the enamel. When this has been done the fire is 
withdrawn, the oven is hermetically sealed, and the glass is 
left to cool gradually, so as to he annealed. From the 
appearance of many Italian windows as compared with 
those executed elsewhere, it is reasonable to infer that the 
Italians were less skilful than their northern contemporaries 
in firing their glass. The next process is to unite the 
numeious pieces of mosaic, thus painted and burnt, into 
panels of a given size, which is done by means of ribbons 
of lead grooved on both sides, the ribbons being soldered 
at all their angles, thus firmly tying the mosaic together. 
When the painted window is erected, the leads are seen 
internally m contrast! with the transparent glass as intensely 
black lines, but externally, where they catch the light, as 
meandering lines of metal dividing the surface. Mistaken 
attempts have repeatedly been made to get rid of these lines, 
but they are constituent parts of the art, can only be got 
rid of by changing i ts true character, and are only disfigur- 
ing when injudiciously introduced, as for instance in some 
14th-century glass in Santa Croce, in which the white of 
the eyes are fixed with leads of the form of spectacles, so 
that all the saintly persons represented appear, ridiculously 
enough, to wear these aids to defective visum. The panels, 
which are technically called glazing panels, are inserted in 
their places m the windows by means of grooves prepared 
in the stone work, into which they are secured with 
cement and strengthened at intervals with cross bars of iron 
called saddle bars, to which the glass is made fast by ties 
of copper wire. Thus fixed, experience has shown that 
painted windows if duly cared for will last for many cen- 
turies. Regarded in their connexion with past history, no 
monuments of art surpass painted windows m interest ; they 
are only equalled by the paintings still extant m the tombs 
of the Egyptians as illustrations of faith, history, and 
customs. It was almost the universal usage that persons 
of every rank and position, as well as corporate bodies and 
guilds, made offerings of painted windows to churches. 
Whilst they give the most vivid ideas of ancient taste and 
methods of decoration, the religious opinions of successive 
ages are interpreted by the manner in which sacred subjects 
are selected or represented; the actual state of art at 
different times, from its rudest forms to the most perfect, is 
admirably exemplified; and, as it was customary to introduce 
the donors in appropriate parts of their gifts, the prince or 
noble in knightly panoply, with his armorials, is seen 
kneeling, sometimes accompanied by his spouse. In like 
devout attitude the ecclesiastic appears in the robes and 
with the insignia of his office, or the wealthy merchant and 
his wife m appropriate costume. In other examples trades- 
men, surrounded with the objects and materials of tfyeir 
commerce, sell to their customers articles of clothing or 
of food. Every occupation is illustrated in these ancient 
pictures in glass. How great then has been the loss to art 
and history caused by the reckless demolition of painted 
glass which has taken placo in all parts of Europe, hut 
especially in Italy, where the clergy have been the chief 
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offenders ! The Italians have not been impelled to this 
lamentable destruction of these precious records and beauti- 
ful creations by any of the convictions, changes of faith, 
or fanaticism, fataL to so many works of art m other coun- 
tries, but by unreasoning transformations of taste, by ignor- 
ance, or by the paltry desire of gain In northern climates 
ancient glass is found to have been affected by the action of 
the weather, its outside surface is roughened and pierced to 
a small depth by little pits, or is so altered as to resemble 
sheets of zme ; it is also covered with dirt, especially inter- 
nally, the enamel rougher than the suiface of the glass 
favouring this incrustation. These injuries and accumula- 
tions veil the glass paintings, and produce a mysterious 
confusion of form and colour, admired by many, who to 
obtain m modern work such effects of age, and to conceal 
the inharmonious crudity of colour, soil it artificially with 
varnish, pamt, or enamel applied externally, or with dirt 
applied of set purpose, showing thereby their ignorance of 
art and their bad taste, by having recouise to processes 
which are outside the domain of art, for perfect harmony of 
colour and effect of chiaroscuro ought to be the results of 
the artist’s cultivated knowledge and skill, and nothing 
should be done to hasten the obscuration of the windows 
or to anticipate the effects of time. Important improve- 
ments have been made in the art of glass painting, as well 
as in the manufacture of glass, since Theophilus wrote his 
treatise, hut some of these have not been favourable to the 
ait ; for instance, old glass is much quieter m colour than 
modern, and as it was less diaphanous, and less smooth 
m texture, it was better adapted to the operations of 
the glass-painter. This being observed, eminent manufac- 
turers of coloured glass m England and on tho Conti- 
nent have prepared mutations of tho soft, pleasing hues 
of old glass, and of its varied texture, with considerable 
success. The addition of an enamel brown from iion, 
and much warmer m tone than that made from copper, 
has been an important aid to glass painting, whilst 
about the middle of the 16th century numerous coloured 
enamels were invented, which, however ingenious and 
beautiful, subsequently modified tho art unfavourably. 
Vehicles composed of spirits of turpentine, fat turpentine, 
or gmn Senegal have advantageously replaced the primitive 
distempers already alluded to. An important addition was 
the discovery of the yellow stain, mado from silver, tho only 
purely transparent colour applicable to the surface of glass. 
It has been described as tho invention of the Beato Giacomo 
of Ulm, who practised glass painting at Bologna, and died 
in the odour ot sanctity in 1491 ; hut the yellow stain was 
characteristic of glass paintings for more than a contury 
beforo his time. The introduction of tho system of coating 
white with coloured glass in tho same way as it had been 
coated with ruby glass, and the invention m the 15th cen- 
tury of removing portions of tho coloured glass by abrasion 
or with the wheel so as to lay tho white bare in conformity 
with spocial designs, together with tho practice of staining 
such white portions yellow, lod to important modifications 
in tho art. Embroideries on coloured garments and other 
ornaments were thus oasily represented, and the system is 
very useful in painting heraldry. Instead of tho whs el 
fluoric acid is now chiefly used to remove tho film of 
coloured glass from its white backing. The leads with 
which the mosaic of glass is brought together in glazing 
panels have undergone various changes. Early load-work 
is massive; but at the beginning of the loth century it 
becomes lighter in appearance but without loss of strength, 
for although the grooves were made shallower, the lead was 
increased in thickness and was rounded on the outer sur- 
faces. Alterations also were made In the method of fixing 
painted windows; the saddle bars, according to climate, 
were made more or less robust ; and, instead of crossing the 
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windows in straight horizontal lines, they were frequently 
beut to suit the design. Generally speaking, horizontal bars 
are not objectionable unless they cioss faces, or hands and 
feet,— an arrangement which ought carefully to be avoided. 
Mosaic windows should be made waterproof, and the saddle 
bars should be painted at intervals of time, as otherwise 
the rust injures the glass 

Enamelled glass, that is to say, white glass enamelled 
with colours, finally took the place of mosaic glass. In 
England in the last century glass-painters of merit who 
practised enamel painting have left considerable works, 
amongst whom Francis Egmtou, Forrest, Henry Giles, 
Robert S. Godfrey, Jarves, and especially Jeivais, who in 
1717 executed from designs by Sir Joshua Reynolds the 
great east window of New College, Oxford. Whatever may 
be thought of their method, these glass-painters were meii- 
torious artists Reference has been made to some of the 
works of the admirable glass-painters of other countries 
besides Italy, but the object of the present paper has been 
to illustrate the history and practice of the ait by Italian 
specimens hitherto little observed, and very inadequately 
and generally inaccurately described. 

At the present time the art of glass painting is practised 
in different countries with very divergent views of its 
character and limits Some think that the more nearly it 
can lie assimilated to pictures m oil or fresco the better, 
whilst others maintain that all such resemblance is beyond 
its distinctive conditions as a branch of decorative art. It 
is a common but erroneous belief that the art of glass 
painting was lost, and that it has been revived in the pre- 
sent century. It survived in its latest form of the enamel 
method, classed by Mr Winston as the intermediate style, 
which is still carried out with unsurpassed skill in Germany 
Undoubtedly the mosaic system had disappeared, and it has 
been judiciously and ably restored wherever glass painting 
is now common, although with different modifications and 
ideas of its nature. In England glass-pamteis possessed 
of much technical skill and cultivated knowledge of old 
forms of the art, have produced meritorious works within 
the limits of almost servile imitation, insisted upon by pre- 
valent but mistaken sentiment , and m too many instances 
this imitation has reduced the art to the state of mere trade, 
so that at no period of its history have worse specimens 
been executed, too often found in the windows of the 
grandest monuments of mediaeval architecture, which 
ought to have been preserved from such profanation. Of 
the great value and interest of early painted windows, as 
well as of those of more matured art, every one who studies 
them with intelligence must be sensible; and this value 
and interest are increased by the fact that they illustrate, 
with perfect truth, the tastes and ideas, the faith and customs, 
of the periods during which they were created, but modern 
counterfeits do nothing of the kind, and can convey no such 
impressions to future times. It is only by the restoration 
of the old union which existed between the great artist and 
the glass painter, dwelt upon iu these columns, that the 
beautiful art of glass painting can be really restored, nor are 
we without a completely successful instance of the happy 
results of this union A window in the parish church at 
Alnwick, designed by the late William Dyce, R.A., and 
painted on glass at Munich, is a magnificent specimen of 
the art, equal in design and execution to the works of its 
golden age. 

In Germany the arts ornamental still flourish as branches 
of fine art. There, as generally throughout the Continent, 
the acquirement of a knowledge of ornament forms part of 
the curriculum of study of most artists; to the entire 
neglect of this in England, in academies of fine art, may be 
attributed the low estate into which these branches have 
fallen. The most eminent German artists of the present 
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century have made designs for painted windows, which have 
been executed by highly-tiamed glass-painters, with that 
care which is so characteustic a national attribute. Such 
being the case, it remains a source of wonder that artists 
surrounded by precious remains of ancient genius remark- 
able for exquisite colour should notwithstanding show so 
little ability as colourists. They assimilate the coloured 
glasses of the best qualities, with every attention to the laws 
of harmony, but they do not bring them into union as the 
old masters did by forcible painting of the shadows and 
half tints. The shadows generally are too transparent, 
and the general effect is weak The finest work of the 
Munich school of glass painting, and one of the best 
windows produced in the present century, is in the 
Parliament House Edinburgh. It is richer in colour 
than is usual; and, having been designed by the illus- 
tiious Wilhelm von Kaulbaeh, the general composition is 
of a noble character 

In France an imitative school, resembling that which has 
been dominant in England, has executed skilful mimicries 
of ancient glass painting, and has restored successfully 
ancient windows bioken or otherwise injured in revolution- 
ary times or by neglect. Glass-painters of this class may 
be found in France, who dispute the supremacy in bad art 
of their island rivals. In efforts to escape from this abject 
imitation, trained artists have produced original works of 
considerable power of form and colour, but too many aim 
at a picturesque eccentricity, and an affected design, incon- 
sistent with the grave beauty of the art; and Jean Cousin 
and other great masters of the grand period of French glass 
painting have no successful followers, nor has any painted 
window been produced iu France in the present century 
which equals that by the Scottish artist, William Dyce, or 
that by the German, Von Kaulbacli 

In Italy there are glass-painters whose merits as draughts- 
men, designers, and executants place them m the first lank, 
but their windows are almost invariably laborious imitations 
of pictures in oil; they have undoubtedly lost the methods 
as well as the ideas aud style of their great predecessor*, 
whose windows they not unfrequently injure deplorably by 
their restorations It is to be regretted that artists so ad- 
mirably trained m many respects should so little compre- 
hend the magnificent works of former times which would 
be their best models, aud which they have skill enough to 
rival but for their vicious method of execution. 

In Belgium the art is practised with considerable skill, 
and works of merit have been executed, but here, as else- 
where, the modern glass-painter is inferior to his prede- 
cessors, although he is surrounded by so many admirable 
specimens of ancient art. 

The following works on glass painting may be advantageously 
studied. — Ferdinand tie Lasteyrie, Eutoire de la pemture sur vet re 
d'aprds ses monuments en France, Paris, 2 vols. folio, 1852 ; Id , 
Quelq-ues mots sur la Theone cle la peinture sur verve. Pans, 12mo, 
1853 ; Id , Notice sur les vitraux de I'dbbaye da Jlathhauscn, canton 
de Lucerne, Pans, 1856 ; A. Lenoir, Eistoire da la pemture sui 
verve et description des vitraux ancievnes ct mode) ncs, &c., Pans, 
1803 ; Id., Notice Justonque sur Vanciewne pamture sitr varre, sur 
les moyens pratiques dans cet art depuis V&poquc de son invention 
jusqu’a nos jours, et pi v) suite sur Jean Cousin, qui a excelU dans le 
mime art, Paris, E H. Langlois, Essai Mstorique et desa iptif sur 
lapeinture sur verve ancienna ct moderns, Rouen, 1832 , Pierre le 
Vied, L’art de lapeinture sur varre et de la vitrene, Paris, 1774; 
Glass the manner howc to anneile or paint m glass the true rrnptes 
of the cullors, 1616 , Gessert, Rudimentary Treatise on Pamting on 
Glass, London, 1851 ; Mrs Memfield, Ancient Practice of Fainting 
in Oil, Miniature, Mosaic, and on Glass, &c , London, 1 849 ; Charles 
Winston, An Inquiiy into the difference of style observable in undent 
Glass Fainting, especially in England, Oxford, 1847 , Padre L V, 
Marchese, Memorie dei pin msigm Pittori, Scultori, & Architelti 
Dommicani, Florence, 1846 , G. Gaye, Garteggio vnedito d’artisti 
dei secohx iv., xv., xvi , 3 vols., Florence, 1839 ; Gaetano Milane&i, 
Le Opera di Georgia Vasari con nuove armotadoni e comments, Flor- 
ence, 1879. (0. H. W.) 
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GLASSIUS, Solomon (1593-1656), theologian and 
Biblical critic, was bora at Sotidersliausen, m the principality 
of Scbwarzburg-Sondersbausen, in 1593, received Ins school- 
educatLon at the gymnasium of Gotha, aud in 1612 
entered the university of Jena, where, with the exception 
of some mouths spent at Wittenberg in 1615, he passed the 
following nine years of his life. As a student of theology 
under John Gerhard he directed his attention especially to 
Hebrew and the cognate dialects ; m 1619 he was made an 
fC adjunctu3 ” of the philosophical faculty, and some time 
afterwards he received an appointment to the chair of 
Oriental languages. From 1625 to 1638 he discharged the 
duties of superintendent in Sondershausen ; but in the latter 
year, shortly after the death of Gerhard (1637), he was, in 
accordance with the last wish of that great man, appointed 
to succeed him in the chair of theology at Jena. He did 
not, however, continue long at that university ; for in 1640, 
at the earnest invitation of Duke Ernest the Pious, he re- 
moved to Gotha, there to act as general superintendent in 
the execution of important rafoims which had been initiated 
both in the ecclesiastical and in the educational establish- 
ments of the duchy. The delicate duties attached to this 
office he discharged with singular tact and energy, and 
when called upon to take part in what is known as the 
“ syncretistic ” controversy, by which Protestant Germany 
was so long vexed, he manifested a combination of firmness 
with libeiality, of loyalty to the past with a just regard to 
the demands of the present and the future, which unhappily 
have only too seldom been equalled m theological disputes. 
His principal work, the well known Philologies Sacra , pub- 
lished originally m 1625, was and still is regarded as a work 
of great value m biblical hermeneutic; and it has an his- 
torical importance as marking the transition from the earlier 
views on questions of biblical criticism to those of the school 
of Spener. It was more than once reprinted during the 
author’s lifetime, and appeared in a new and revised 
form, edited by Dathe and Bauer at Leipsic, towards the 
close of the century (1776-1797). Glassius succeeded 
Gerhard also in the editorship of the Weimar Bibehverh , 
and he wrote the commentary on the poetical books of the 
Old Testament for that publication. A volume of his 
Optisoula was printed at Leyden in 1700, He died in 
1656. 

GLASTONBURY, a market town aud municipal 
borough of England, is situated near the middle of Somer- 
setshire, about 22 miles S W. of Bath, on the great western 
road from London to Exeter. The spot occupied by the 
town is a sort of peninsula formed by the windings of the 
river Brue, which flows west through the valley between 
the Poldew and the Mendip Hills ; and in earlier times it 
was to all intents an island, as the country round was an 
extensive marsh, broken, however, by the Tor of St 
Michael to the N.E. of the town Of the public buildings 
the most important, besides the ruins of the great abbey, 
are the church of St John the Baptist, in the Perpendicular 
style, with a tower of fine proportions; the church of St 
Benedict, dating from between 1493 and 1524; the hospital 
of St John, founded in 1246 , and the George Inn, erected 
about the time of Henry YII. or Henry YIII. There was 
formerly m the town a remarkable cross, which is figured 
m Warner’s Glastonbury ; but it fell into decay, and was 
replaced by tbe present insignificant monument in 1846. 
Though Glastonbury has a station on the Somerset and 
Dorset Railway, and communicates with the estuary of the 
Severn by means of a canal for vessels of 70 or 100 tons 
burden, it has comparatively little trade. The woollen 
manufacture was introduced by the duke of Somerset in 
the first half of 'the 16th century, as may be seen at length 
in Strype’s Life of Granmer ; but neither that nor the manu- 
facture of silk, which was also carried on to some extent 
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during the 18th century, is now of any importance There 
are tanneries, however, and tile-works The population of 
tbe town in 1861 was 3496, and m 1871 it was 3670 
The abbey of Glastonbury is without doubt one of the veiy 
earliest ecclesiastical fouudations m England. In the woids of Mr 
Freeman (“King Ine,” P> oc ofgomersetsJme Arch, goo , 1874), “it 
is on any showing a tie between the Bnton and the Englishman, 
between the oldei Chnstiarnty of oui island and the newei, the 
one church of the fiist lank which lived through the stoim of Eng- 
lish conquest, which passed into the hands of oui victonous fatlieis 
as a trophy of victory nndestioyed and impltmdeied ” But unfoi- 
tunately “everything lelatmg to its eaily histoiy is so enveloped 
m legend that one has to tread one’s way with the gieatest caution 
at every step ” As Canon Stubbs lemaiks, 1 tbe extravagant claims of 
the monks m legaid to the antiquity and celebuty ot then cliurcli 
“ doubtless provoked cnticism, and criticism foiced on them the 
need of a foiged histoiy to asseit, and of foiged monuments to snp- 
poit these pietensions The fabrication of such evidence must have 
gone on at Glastonbury on a scale proportioned to the claims ; and 
William of Malmesbury, it would almost seem, undeitook to eiect 
the story out of mateiials which he distrusted. This did not content 
his employers, and they interpolated his w oik to a degieo which 
makes it impossible to icly with confidence on any part ot it ” 
Though Glastonbury is not mentioned either by Bede or by the 
authors of the Saxon Chronicle as one of the early foundations, its 
existence (continues Piof. Stubbs) is proved by the lneontiovertible 
authority of the letters of St Boniface and the life of the same by 
S. Willibald. The name of Glastonbury however is of compara- 
tively modem origin, being a corruption of the Saxon Olccst intjaburh 
or town of the Guesting? By tlio Butons the spot seems to have 
been called Ynys yr Avallon (Latinized as Avolloiua), the Island 
of Apples, or Ynyswitim, the Glassy Island , and it became the 
local habitation of vanous fragments of Celtic loinanee. 

According to the legends which grew up undei the care of the 
monks, the hist cliuich of Glastouhuiy was a little wattled building 
elected by Joseph of Anmathca as the leader of the tw’ulve apostles 
sent over to Butam fiom Gaul by St Philip. About a hundred 
jeais latei, aceoidmg to the same authorities, the two missionaries 
Phaganus aud Deruvianus who eamo to lung Lucius from Pope 
Eleutherius established a fraternity of anclioiites on tho spot, and 
after three hundred yeais more St Patrick introduced amongst them 
a legular monastic life About 546 David of Monevu is said to have 
built a new cliurcli near the old one, and in the 7Lli century the 
old one was encased with hoards and covered with lead by the care 
of Pauhnus of York. In the eaily part of tbe Stir century the great 
West Saxon king Ine (of charter in Kemble, Codex diplomat ions 
ccvi gaxoiuci, vol. i No Ixxi ) built and endowed a monastery at 
Glastouhuiy, which, m spite of the pioceding establishments, may 
almost be considered as a new foundation From the decadent state 
into which, like other monasteries, Glastonbury was brought by the 
Danish invasions, it was brilliantly recovered by the powerful hand 
of Dunstan who had boon educated within its walls and was 
appointed its abbot about 916. The church and other buildings of 
Ins erection remained till the installation, in 1082, of the first Nor- 
man abbot, who inaugurated tlio new epoch by commencing a now 
church His successor Ilerlewin (1101-1120), however, dissatisfied 
with the meanness of tho edifice, pulled it down to make way for a 
finer structure. Henry of Blois (1126-1172) added greatly to the 
extent of the monastery, building a bell tower, a chapter-house, "a 
cloister, a dormitory, a refectory, a pulaeo, a biw-houso, &c. In 
1184 (on 25th May) the whole of tho buildings were laid m rums 
by fire; but Henry II. of England, m whoso hands tho monastery 
then was, entrusted Ins chamberlain Rudolphus with tho work of re- 
storation, and caused it to bo carried out with much magnificence. 
The great church of which tho rums still remain was then erected. 
In the end of tho 12th century, and on into the following, Glaston- 
bury was distracted by a strange dispute, caused by tho attempt of 
Savarie tho ambitious bishop ot Bath to make himself master of tho 
abbey. Tho conflict, earned on alternately by blows and bribes, 
was brought to a close by the decision of Innocent III., that tho 
abbacy should be merged m tho new see of Bath and Glastonbury, 
and that Savanc should have a fourth of the property. On Savaric’s 
death his successor gave up tho joint bishopric and allowed the 
monks to elect their own abbot. From this date to the Reforma- 
tion the monastery continued to flourish, tho chief events in its 
histoiy being connected with the maintenance of its claims to the 
possession or the bodies or tombs of King Arthur and St Dunstan. 
As early at least as the beginning of the 11th century tho tradi- 
tion that Arthur was buried at Glastonbury appears to have taken 
shape ; and in the reign of Henry II, , according to Giraldus 
Oambrensis and others, tlio abbot Henry de Blois, causing search to 
be made, discovered at the depth of 16 feet a massive oak trunk with 
an inscription “Hie jacet sepultus in clitua rox Arthurus in insula 
Avalonia. After thefire of 1 1 8 4 the monks asserted that theywere 


1 Introduction to Memorials of St iHmstaai, Hoik Series, lt874. 
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in possession of the remains of St Dunstan, which had been abstracted 
from Canterbury after the Danish sack of 1011 and kept m conceal- 
ment ever since. The Canterbury monks naturally denied the assei- 
tion, and the contest continued for centuries. In 1508 "Warham and 
Goldston having examined the Canterbury shrine repoited that it 
contained all the principal bones of the samt, but the abbot of 
Glastonbuiyiu leplyas stoutly maintained that this was impossible 
The day of such disputes was, however, drawing to a close. On 
1539 the last and 60th abbot of Glastonbury, Robeit "VVhyting, was, 
in the woids of a contemporary lettter (MS Cotton, Cleop E , iv. 
fol. 996), ‘ arraigned, and next day put to execution for lobbing of 
Glastonbury church ” His body was quartered, and his head fixed 
on the abbey gate A daiker passage does not occur m the annals 
of out English Reformation than this murder of an able and high- 
spirited man, whose worst offence was that he defended as best he 
could from the hand of the spoiler the piopertyof his charge. 1 

The rums of the abbey are now comparatively few, and as the woik 
of destruction has m many places descended to the very foundations 
it is impossible to make out the details of the plan. Of the vast 
lange of buildings for the accommodation of the monks almost 
nothing remains except the abbot’s kitchen, noteworthy for its 
octagonal mtenoi, the porter’s lodge, and the abbey barn. Consider- 
able portions are still standing of the so-called chapel of St Joseph at 
the west end, •which Mi "Willis has identified with the lady chapel, 
oecupjmg the site of the old wicker ehuich This chapel, which 
is the finest part of the rums, is transition work of the 12th century 
It measmes about 66 feet fiom east to west andabout 86 fiom north 
to south. Below the chapel is a crypt wluclx Professor "Willis show's 
to be a constiuctiou of the 15tli century inserted m a building which 
had no previous crypt Between the chapel and the great church is 
an E.uly English building which appears to have seived as a Galilee 
porcli The great church itself was a cruciform structure with a 
choir, a nave, and transepts, and a tower surmounting the centre of 
intersection. From east to w'est the length was 410 feet, and the 
breadth of the nave was about 80 feet. The nave had ten severies, 
anil the chou six. Of the nave three bays of the south side are still 
staiuliug, and the windows have pointed arches externally and semi- 
circular arches internally Two of the tower piers and a pait of one 
arch give some indication of the giandem* of the building. The old 
clock, presented to the abbey by Adam de Goclbury (1822-1335), and 
noteworthy as the first recorded example of a clock staking the 
hours automatically with a count-wheel, is still preserved, although 
not m its entirety, m the cathedral at Wells. 

The Glastonbury thorn, planted, according to the legend, by 
Joseph of Arimathea, has been the object of considerable comment 
According to Loudon (Arboretum ct Fruticctum ) it w T as probably 
Crakcyus prcecov, and ho reports that ho received from Glastonbury 
in December 1833 a thorn branch m full blossom, having also on it 
ripe fruit. The actual thorn visited by the pilgrims was destroyed 
about the Reformation tune, but specimens of the same vanety aro 
still extant in various paits of the country. 

See William of Malmesbury, “ Be Antiq Glasfomcnsh Eerlesice,’’ m J2 mini 
Anqlicavum Script. Vet , tom. i., 1(184 (nisi) ininted by Ileaine and Migne), John 
of Glastonbury, Chronica sive de Hist de Rebus Glast., ed, by Ileaine, Oxford, 
1720, 2 vols; Adam of Domeiliam, Da Reims (testis Glast, ed. by Hem no, Oxford, 
1727, 2 vols , Ihst. and Anhq. of Glast, London, 1807; Avalonian Guide to the 
Town of Glastonbury, 18m, 8th ed ; Warnei, Ihst. of the Abbey and Town, Bath, 
1820, Rev. F. Wiure, “ Glaatonbuiy Abbey," in Proc of Somersetshire Archceol 
ami Rat Hist. Sor., 1849 ; Rev F. Warre, “ Notice of Ruins of Glastonbuiy 
Abbey,” ibid, 1859; Roy. W A Jones, “On the Reputed Disco veiy of King 
Ai thui’s Remains at Glastonbury," ibid, 1859, Rev. J R, Green, “JDunstan at 
Glastonbuiy,” and “Giso andSavanc," ibid., 18(53; Rev Canon Jaclcson, “Savaric, 
Bishop of Bath and Glastonbury,” ibid, 1862, 1868, E. A Fieeman, “King Ine," 
ibid, 1872 and 1874; .Di W Beattie, in Journ. of Brit Archml Ass , vol. xii,, 
1850 , ltov, R. Willis, Architectural History of Glastonbury Abbey, 1860 Views 
and plans of the abbey building will bo found, says Mr Wilhs, in Dugdale’s 
Monasticon , 1655, Stevens’s Monasticon, 1720, Stukeley, Itmerarium Cunosum, 
1724, Giose, Antiquities, 1754; Carter, Ancient Architecture, 1800, Stoiei, 
Anliq and Topogr. Cabinet, vols. ii , iv , v , 1807, Ac. , Bntton’s Architectural 
Antiquities, vol iv, 1813, Vet us t a Mormmenta, vol iv., 1815; and New Monas- 
ticon, vol, i., 1817 

GLATZ (Slav. Kladslco), a fortified town of Prussian 
Silesia, chief town of a conntship in the government dis- 
trict of Breslau, is situated 50 miles S.S.W. of the town of 
that namo. It stands in a narrow valley on the left hank 
of the Neisse, not far from the Austrian frontier. It is 
strongly walled, and is further defended by an old castle 
built on a high hill on one side of the town, and by a regular 
modem fortress erected on a hill on the opposite side. 
Before the town on both banks of the river there is also a 
strongly fortified camp, by which its bombardment from the 
neighbouring heights may be hindered, and which affords 
accommodation for as many as 10,000 men. The town is 
the seat of a circle court and of an agricultural union, and 

1 A curious relio of Abbot Wliytmg, Ms watch, was purchased m 
1837 at the sale of T. Bowm’s (effects, and presented by C. .K. Tynte 
to the duke , of .Sussex. 


-01 A 675 

possesses one Lutheran and three Catholic churches, one of 
which is very old and contains several monuments of 
Silesian dukes. Among the other Jbuildings the principal 
are the nunnery, the royal Catholic gymnasium, the asylum 
for destitute children, and the military hospital. The in- 
dustries include the manufacture of spirits, linen, damask, 
broad cloth, hosiery, beads, and leather. Glafcz existed as 
early as the 11th century. In the Thirty Years’ "War it 
was several times besieged and taken. It surrendered to 
Frederick the Great in 1742, was retaken by the Austrians 
in 1760, and was restored to Prussia at the peace of 1763. 
The population in 1875 was 12,553. 

GLAUBER, Johann Rudolph (1603-1668), alchemist 
and medicinal chemist, was born at Carlstadt in 1C03, and 
died at Amsterdam in 1668. There is no authentic record 
of details concerning his life ; his name has been somewhat 
marred by tradition, but it is not unreasonable to suppose 
that this originated with persons who did not heed the 
warning given by the chemist himself, in one of his more 
important memoirs, “let no one rashly judge of this work, 
until he be thoroughly informed concerning the same'’ 
Commencing his career as a chemist at the time he did, it 
was not unnatural that he imbibed the notion, prevalent 
among his contemporaries, of the existence of “alkaheat,” a 
liquid which was to he universal in its uses as a solvent and 
a medicine, and of the “ philosopher’s stone.” But whatever 
the motive which induced him to toil in his laboratory, it 
is certain that he, by ascertaining the preparation of many 
valuable medicines, contributed largely to pharmacy. He 
undoubtedly was the first, in 1648, to procure hydrochloric 
acid by the action of oil of vitriol on common salt, and also 
in all probability to obtain nitric acid by means of oil of 
vitriol and nitre. Sodium sulphate, discovered by him, 
and commonly therefore termed Glauber’s salt (see below), 
he obtained by the action of oil of vitriol on salt. 

His treatises, about thirty m number, were published at Frankfort 
in 2 vols. 4to, m 1658-1669 ; at Amsterdam, in 1661, in 7 vols 8vo ; 
and at London, translated into English, by Parke, m 16S9, 1 vol folio. 

GLAUBER’S SALT the popular term for neutral sul- 
phate of sodium (NhoSOJ, discovered by the chemist whose 
name it bears, and" formerly known as “ sal mirabile 
Glauberi.” It occurs in nature m combination with calcium 
sulphate as the mineral glauberite, and uncombined in right 
rhombic prisms, as thenardite, being found in this form in 
Bolivia and Peru, and near Madrid ; or in monochnic 
prisms, with ten molecules of water as glauberite or ordinary 
Glauber’s salt, iu Austria, Hungary, Italy, and in great, 
quantity as a deposit from the hot springs of Carlsbad, It 
is also a constituent of sea-water, and the chief active prin- 
ciple of medicinal waters, and occurs in minute traces in the 
blood It has a bitter but not acrid taste. It is somewhat 
anomalous in its solubility, the maximum occurring at about 
34° O. According to Lowel, it exists in aqueous solution 
at temperatures as high as 34° O, as a decahydrate, but 
above that temperature as an anhydride, the solubility of 
the former increasing, and of the latter decreasing, with a 
a rise of temperature (see Chemistry, vol, v. p. 505). 
Under ordinary circumstances it crystallizes from solution 
in large colourless prisms ; these, when exposed to the air 
or heated, effloresce, giving a white powder, which melts at 
a strong red heat, and on cooling forms a transparent mass. 
The salt has also been the subject of some interesting ex- 
periments made by Guthrie, who at -7° C. procured it 
in combination with 166 molecules of water. From his 
investigation of this and other substances, he concluded 
that the solution of a solid body consists in the formation 
of a liquid hydrate which ultimately diffuses into the rest 
of the solvent. In the manufacture of sodium carbonate 
from salt and sulphuric acid, this sulphate is prepared in 
large .quantities. In medicine .it, is (employed as a purgative. 
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GLAOOHAU, one of the most important manufacturing 
towns of Saxony, circle of Zwickau, is situated on the right 
bank of the Mulde, 7 miles north of Zwickau and 17 west 
of Chemnitz. It is the seat of a royal administrative com- 
mission, of a district court, and of the ecclesiastical and 
secular courts of the countship of Schonburg. Its principal 
manufactures are woollen and half- wooden goods, m regard 
to which it occupies the first position in Germany. Besides 
3000 hand-looms and 1000 power-looms m the town, the 
trade gives employment to many others in the neighbouring 
districts. There are aleo dyeworks, print works, and manu- 
factories of paper, linen, thread, and machinery. Glauchau 
possesses a real school, an elementary school, a weaving 
school of the highei grade, an orphanage, and an infirmary. 
Home portions of the extensive old castle date from the 
12th century, and the Gottesacker church contains interest- 
ing antiquarian relics. Glauchau was founded by a colony 
of°Sorbs and Wends, and belonged to the lords of Schdn- 
burg as early as the 12th century. The mineralogist 
Agricola was horn at Glauchau in 1494. While the popu- 
lation in 1834 was only 6292, it was 14,357 in 1858 and 
21,743 in 1875. 

GLAUCUS (TAoDicos, «.<?, yXavKos, “silvery” or 
“sheeny’’), in Greek mythology, the name of several^ fig- 
ures, the most important of which are the four described 
below . — 

( 1. ) Glaucus, sumamed Pontius (6 vomos, equivalent to 
c 0aXdomos), according to the common legend had originally 
been an expert fisherman and diver at Anthedon (Boeotia), but, 
having eaten of the magical herb sown by Cronos, had leapt 
into the sea, where ultimately he was changed into a god, and 
endowed with the gift of unerring prophecy A. principal 
seat of hi 3 cultus was Anthedon, where the inhabitants 
claimed to be descended from him ; hut he was also wor- 
shipped extensively, not only on the coasts of Greece, but 
also on those of Sicily and Spain, it being customary for 
fishermen and sailors at certain seasons to watch during the 
night for the moment when he should come on his periodi- 
cal rounds accompanied by his train, in order that they 
might consult him as an oracle. He is generally represented 
as endowed with most of the attributes of Nereus, but 
occasionally he is identified with Melicerfces He is some- 
times said to have instructed Apollo in prophecy. In art 
he is depicted as a vigorous old man with long hair and 
beaid, his body terminating in a scaly tail. The Argo- 
naut tea represent Glaucus as having been builder and steers- 
man of the “Argo,” as having alone remained unhurt in 
the fight of Jason with the Tyrrhenians, and as having after- 
wards become a sea god, in which capacity he was able in 
various ways to assist the expedition. A poetical account 
of his metamorphosis is given by Ovid (Met, xiii. 906), and 
his story has been also treated by Pindar and by iEschylus, 
the latter of whom is known to have made Glaucus Pontius 
the subject of one of his satyr-dramas (see Pausanias, ix. 
22, 6 ; and compare Hermann, De xEschyli Glands ). 
Allusions to the loves of Glaucus with Ariadne, Scylla, the 
Nereids, and Melicertes are frequently to be met with in 
ancient literature; and a considerable quantity of folklore 
concerning him will be found in the scholiast on Plato’s 
Republic, p. 536, and also in Athemcus, Ddptumph. vii. 
47, 48, See also Gadechen’s monograph (Glaukos der 
Meevgott , 1860) 

(2.) Glaucus, usually sumamed Potnieus (d TromeJs), 
from Potnias near Thebes, a deity worshipped chiefly in 
Corinth, is to be carefully distinguished from Glaucus 
Pontius. He was the son of Sisyphus by Merope, and the 
father of Bellerophon. According to the legend he was 
destroyed by liis own mares, — the most common form of the 
story being that he was torn to pieces by them. Accounts 
differ as to the place of his violent death, and also as to the 


immediate occasion of it. Sometimes it is represented as 
having happened at Iolcus, at the funeral games of Pelias, 
but usually the scene is laid at Potniro He is most fre- 
quently represented as having offended Aphrodite by having 
kept his mares from breeding, but other versions of the 
myth are that he had fed them on human flesh to make 
them more spirited, or that they had been suffered to drink 
at a sacred well at Boeotia, or that they had eaten the herb- 
hippomanes. On the isthmus of Corinth, and also at 
Olympia and Nemea, he was worshipped as rapd^wTros; and 
he was the subject of a lost tragedy of iEschylus. His 
affinities with Poseidon Hippius are obvious , and it may 
be taken for granted that the frantic horses of Glaucus 
Potnieus represent the stormy waves of the sea, just as 
Glaucus Pontius is himself a personification of the ocean in 
its friendlier and calmer moods 

(3 ) Glaucus, the son of Minos by Pasiphac, when 
a child, playing at ball or pursuing a mouse, fell into 
a honey pot and was smothered, His father, after a 
vain search for him, consulted the oracle, and was referred 
for an answer to the person who should suggest the aptest 
comparison for one of the cows of Minos which had the 
power of assuming three different colours Polybius 
(IlaMi'iSos) of Argos, who bad likened it to a mulberry 
(or bramble), which changes from white to red and then 
to black, soon afterwards discovered the child. Minos 
then desired him to restore young Glaucus to life ; and on 
his failure m this, he was sentenced to ho entombed alive 
along with the eorpso. Having in the sepulchre killed a 
serpent by which lie had been attacked, ho saw Us com- 
panion revivify it by laying upon i t a few loaves of a certain 
herb. The same herb ho successfully applied to Glaucus. 
This curious myth is now very generally admitted to be of 
a solar character ; but interpreters aro far from unanimous 
as to the significance of the various details. The story, 
which is related by Apollodorus (iii. 3, 1), and also by 
iElian, was a favourite subject with poets and artists. 
JSschylus, Sophocles, and Euripides aro each of them said 
to have treated it dramatically; and, according to Lucian* 

| it was often represented in mimic dances (Lucian, Do tialta- 
tione , 49 ; Welcker, Die Grieoh. Tnu/oodic). In some of 
its features at least the my thus is found to bo very widely 
I diffused. Seo Cox, Aryan Mythology, i. 101; Jiariug- 
j Gould, Myths of the Middle Ayes, ii. 145. 

(4) Glauctjs, son of Ilippoloclraa, and grandson of 
Bellerophon, mythical progenitor of tho kings of Ionia, 
was a Lycian prince who, along with his brother Har- 
ped on, assisted Priam in tho Trojan war. Tho incident 
between Glaucus and Diomede, as related in tho Iliad, 
is well known. Ho was afterwards slain by Ajax; but 
his body was earned back to Lycia, as that of liis brother 
had been, ft scorns probable that those two sons of 
the Lycian land — tho land of light — who leave it in 
youth, bub are carried thither again (by llypims and 
Thanatos) when their course is done, originally were meant 
to represent respectively the creeping light of tho early dawn 
(Sarpedon) and the brightness of the open clay (Glankos), 

GLEBE, m ecclesiastical law, is tho land devoted to the 
maintenance of tho incumbent of a church, Bum ( Ecclesi- 
astical Law, s.v, “ Glebe Lands ”) says : — “ Every church 
of common right is entitled to house and globe, and the 
assigning of them at the first was of such absolute necessity 
that without them no church could bo regularly consecrated. 
The house and glebe are both comprehended under _ the 
word manse, of which the rule of tho canon law is, sancitum 
est id unmdque ecclesice unus mansus integer* absque alio 
servitio tnbuatur .” In the technical language of English 
law the fee-simple of the glebe is said to be in abeyance, 
that is, it exists “ only in the remembrance, expectation, and- 
intendment of the law.” But the freehold is in the parson, 
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although at common law he could alienate the same only 
with proper consent, — that is, m his case, WLth the consent 
of the bishop. The disabling statutes of Elizabeth (1 Eliz. 
e. 19, and 13 Eliz. c 10) made void all alienations by eccle- 
siastical persons, except leases for the term of twenty-one 
years or three lives. As to exchange of glebe lands, see 5 
and 6_Yict c 51, and 17 and 18 Yict. c. 84. In Scotch 
ecclesiastical law, the manse now signifies the minister’s 
dwellmg-house, the glebe being the land to which he is 
entitled m addition to his SGipend. All parish ministers 
appear to be entitled to a glebe, except the ministers m 
royal burghs proper, who cannot claim a glebe unless there 
be a landowner’s district annexed; and even in that case, 
when there are two ministers, it is only the first who has 
a claim. See Bell’s Dictionary and Digest 

GLEE is a musical term for a part song of a par- 
ticular kind. The word, as well as the thing, are essen- 
tially confined to England. The technical meaning has 
been explained m different ways ; but there is little doubt 
of its derivation from the Anglo-Saxon “ gleov, gleo,” 
gaudium , delectamenhim , and bence Indus musicus. Glee- 
man, Anglo-Saxon “gleo-man,” is translated simply as 
“ musicus ” or “ cantor,” to which the less distinguished 
titles of “mini us, jocisla, scurra,” are frequently added in 
old dictionaries. The accomplishments and social position 
of the gloeman seem to have been as varied as those of 
the Provencal “jogtar.” To return to the word “glee,” 
there are early examples of its being used as synonymous 
with harmony or concerted music. The former explana- 
tion, for instance, is given in the Promptorium Par- 
vulomm, a work of the 15th century. Glee in its 
present meaning signifies, broadly speaking, a piece of 
concerted vocal music, generally unaccompanied, and 
for male voices, though exceptions are found to the last 
two restrictions The number of voices ought not to 
be loss than tluee As regards musical form, the glee 
is little distinguished from the catch, — the two terms 
being often used indiscriminately for the same song ; but 
there is a distinct difference between it and the madrigal — 
one of the earliest forms of concerted music known m 
England. While the madrigal does nob show a distinction 
of contrasted movements, this feature is absolutely necessary 
in the glee. In the madrigal the movement of the voices 
is stiictly contrapuntal, while the more modem form allows 
of freer treatment and more compact harmonies. Differences 
of tonality are fully explained by the development of the 
art, for while the madrigal reached its acme in Queen 
Elizabeth’s time, the glee proper was little known before 
the Commonwealth , and its most famous representatives 
belong to the last century and the first quarter of the pre- 
sent, Among the numerous collections of the innumer- 
able pieces of this kind, only one of the earliest and most 
famous may be mentioned, Catch that Catch can , a Choice 
Collection of Catches , Rounds, and Canons , for three and 
four voices, published by John Hilton in 1652. The name 
“glee,” however, appears for the first time in John 
Play ford’s Musical Companion, published twenty-one years 
afterwards, and reprinted again and again, with additions 
by later composers — Henry Purcell, William Croft, and 
John Blow among the number. The father of the glee 
in its modern form is Dr Arne, bora in 1710. Among 
more recent English musicians famous for their glees, 
catcli os, and part-songs, the following may be mentioned : 

• — Attwood, Boyce, Bishop, Crotch, Callcott, Shield, Stevens, 
Horsley, Webb, and Kuyvett. The convivial character of 
the glee led, in the last century, to the formation of various 
societies, which offered prizes and medals for the best com- 
positions of the kind, and assembled for social and artistic 
purposes. The most famous amongst these — The Glee 
Club — was founded in 1783, and at first used to meet at 


the house of Mr E. Smith, in St Paul’s Churchyard. This 
club was dissolved m 1857. A similar society — The Catch 
Club — was formed in 1761, and is still in existence. A 
short historic survey of the subject is contained m Mr W 
A. Barrett’s The English Glee and Madrigal Writers. 

GLEIG, George (1753-1839), bishop of Brechin, Scot- 
land, was the son of a farmer, and was born at Boghall, 
Kincardineshire, May 12, 1753. He received his early 
education at the school of Arbuthnott, and at the age of 
thirteen entered King’s College, Aberdeen, where he 
especially distinguished himself in mathematics and the 
moral and physical sciences. In his twenty-first year he 
took orders m the Scottish Episcopal Church, and was 
ordained to the pastoral charge of a congregation at Pitten- 
weem, Fife, whence he removed in 1790 to Stirling. 
His pastoral duties allowing him considerable leisure for 
literary pursuits, he became a frequent contributor to tbe 
Monthly Review, the Gentleman's Magazine, the Anti- Jacobin 
Review , and the British Critic He also wrote several 
articles for the third edition of the Encyclopcedia Britannica, 
and on the death of the editor, Colin Macfarquhar, m 1793, 
was engaged to edit the remaining volumes. One of 
his principal contubutions to tbis work was the article 
Metaphysics. He was twice chosen bishop of Dunkeld, but 
the opposition of the primus rendered the election on both 
1 occasions ineffectual. In 1808 he was consecrated assistant 
and successor to the bishop of Brechin, in 1810 was pre- 
ferred to the sole charge, and in 1816 was elected primus 
of the Episcopal Church of Scotland, in which capacity he 
greatly aided in the introduction of many useful reforms, in 
fostering a more catholic and tolerant spirit, and ra cement- 
ing a firm alliance with the sister church of England. He 
died at Stirling m February 1839. 

Besides various sermons, Gleig was the author of Directions for 
the Study of Theology, 1827 ; an edition of Stackhouse's Histoi y of 
the Bible, 1817 j and a life of Bobertson the historian, piefixed to 
an edition of lus woilcs. See Life of Bishop Gleig by the Her. \Y. 
"Walker, 1870 

GLEIM, Johann Wilhelm: Ludwig (1719-1803), a 
minor German poet, was bom April 2, 1719, near Halber- 
stadt, and died there February 18, 1803, after having 
occupied, during half a century, the situation of secretary 
to the chapter of Halberstadt. “ Father Gleim ” was the 
title accorded to him throughout all literary Germany on. 
account of his kind-hearted though inconsiderate and un- 
discriminating patronage alike of the poets and poetasters 
of the period. He wrote a large number of feeble imita- 
tions of Anacreon, Horace, and the minnesingers, a dull 
didactic poem entitled Halladat oder das rothe Buck (Hal- 
berstadt, 1774, 4th ed. 1812), and collections of fables and 
romances ( Fdbeln , Berlin, 1756-57, Romanzen, Berlin and 
Leipsic, 1756; Zieder, Fabeln, und Romanzen, Berlm s 
1758). Of higher merit are his Preussiscke Kriegs- 
lieder eines Grenadiers (Berlin, 1758) These, which were 
inspired by the campaigns of Friedenck II., are often dis- 
tinguished by genuine feeling and vigorous force of expres- 
sion. They are also noteworthy as being the first of that 
long series of noble political songs in which later German 
literature -is so rich. With this exception, Gleim’s writings 
are for the most part tamely commonplace in thought and 
expression. His very best odes have only a certain feeble 
prettiness to recommend them. A few, as Das Buttchen 
and An Zeukon, have still some popularity, and appear 
in most collections of German poetry. 

See Gleim's Sammthehe Werke (7 vols , Halberstadt, 1811-1813), 
and Korte’s Gleim's Leban aus semen Briefen und Sclvriften (Hal- 
berstadt, 1811) 

CLEIWITZ, a town in the Prussian province of Silesia, 
chief town of th© circle of Tost-Gleiwitz, government dis- 
trict of Oppeln, is situated on the Klodnitz, and on the 
railway between Oppeln and Cracow, 40 miles S.E. of the 
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former town. It is the seat of a royal mining board, a pro- 
vincial court of justice, and a tax office. It possesses one 
Protestant and two Catholic churches, a synagogue, a 
gymnasium, a school of industry, two female schools of a 
higher grade, a convent, a hospital, an infirmary, two 
orphanages, and a barracks. Gleiwitz is the centre of the 
iron industry of Upper Silesia. Besides the royal foundry, 
with which are connected machine manufactories and. boiler- 
works, there are other two foundries, meal mills, and manu- 
factories of wire, gaspipes, cement, aud paper. The popu- 
lation in 1875 was 14,156. 

GLENDOWER, or Glyndwr, Owen, the last native 
who assumed the title of Prince of Wales, and the leader 
of the only formidable attempt made by the Welsh to re- 
gain their freedom, after they had been subjugated by 
Edward I„ was born most probably at Glyndwrdy m Mont- 
gomeryshire, whence his name, about the year 1354. He 
was the son of Gruffydd Vychan, sprung from, the lords of 
Bromfielcl, and through his mother he claimed descent from 
a daughter of Llywelyn, the last crowned prince of Wales. 
He was entered a member of one of the inns of court, and 
brought up to the profession of the law, but he does not 
seem to have practised. In 1385, in the great dispute 
between the Grosvenors and the Scropes os to their right 
to bear a certain coat of arms, he was a witness for 
Grosvenor — one of the witnesses for Scrape being the 
poet Chaucer. He found his way to court, where he 
became a favourite with King Richard, and was made 
an esquire of his body. When Richard went to Ireland 
Owen accompanied him, as he did also on his return 
to Wales. He was present when Richard placed himself 
in the hands of the treacherous Northumberland, and 
at Flint, where his deposition was decided upon. Owen 
thereupon retired into private life Ho had the mis- 
fortune to have for a neighbour Reginald de Grey, earl of 
Ruthin ; aud between him and De Grey a feud existed, 
occasioned by a dispute about a piece of waste land. In 
tbe time of Richard, Owen was successful in a lawsuit; 
but no sooner was tbe king deposed than De Grey took 
forcible possession of the land. Owen m vain appealed to 
parliament, although the bishop of St Asaph entreated them 
to grant his request, and warned them that if they did not, 
Wales would rise in rebellion; and a little later Henry IV., 
on tbe ground that Owen, as a crown tenant, had neglected 
to join an expedition to Scotland (while the fact was that 
the summons, which had been entrusted to De Grey to give 
to Owen, was not delivered until it was too late), declared 
a forfeiture of his land held of the crown, and granted some 
of it to De Grey With armed retainers De Grey took 
possession, but Owen mustered his followers, and after 
regaining his own, devastated the lands of De Grey. 
Henry took De Grey's part, and Owen set both at defiance. 
On the 20th September 1400 Owen struck the first blow 
for the freedom of his country at Ruthin, where a fair was 
being held. The town was burnt down. During that and 
the following year Owen steadily added to his strength, and 
the king, although be thrice invaded Wales at the head of 
a large army, failed to get at the enemy, who retired to the 
mountain fastnesses. This, and the stormy weather which 
the English seem to have invariably experienced, so awed 
them that they thought the Welsh chieftain was allied with 
the powers of darkness. Harsh laws were enacted against 
the Welsh, who thereby were only the more goaded to re- 
bellion. The lord-marchers sided with the king, and Sir 
Edward Mortimer, uncle of the earl of March, gave Owen 
battle at Brynglas in Radnorshire, on June 22, H02. 1100 
Herefordshire men were left dead on the field, and Morti- 
mer himself was made prisoner. It was at this battle that 
the Welsh women wero guilty, as Shakespeare says, of in- 
human conduct to the dead. This so alarmed the king that 
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he invaded Wales in the autumn with three armies, hut 
nothing came of it. At a parliament held at Machynlleth, 
at the close of this year (1402), Owen was formally pro- 
claimed Prince of Wales. About this time it was that the 
first steps were taken which secured the league between 
Owen, Mortimer, and Percy. Early in 1403 Prince Henry — 
Fal staffs Hal — was appointed lieutenant of the king m 
Wales. He led an army into North Wales and destroyed 
Owen’s residences, “and laid waste a fine and populous 
country.” The next great event was the battle of Shrews- 
bury, at which Percy was defeated Glendower has been 
accused of having neglected aid to his ally at this battle, 
but letters recently discovered exonerate him. from blame 
m this respect, as he was elsewhere at the time. Mean- 
while Owen was committing terrible ravages in. the districts 
under the sway of the marchers, or whore Norman castles 
overawed the natives ; and in 1404 he sent ambassadors-^- 
his chancellor Griffith Young, and his brother-in-law John 
Hanmer — to Charles of France, who entered into treaty to 
aid Owen. In pursuance of this treaty a largo force, under 
the command of Hugueville, landed at Milford Haven at the 
end of July 1405. But meanwhile Owen had sustained two 
crushing defeats from the army under Prince Henry, the 
first at Grosmont m Monmouthshire on tlio 11th March, 
and the second at Myuyddpwllmelin m Brecknockshire four 
days later. Still he was able to muster a force to join tbe 
French contingent, and with them he pushed oil to the 
neighbourhood of Worcester, where the king met them but 
did not fight, and the French returned home. Owen’s 
power appears to have suffered irrevocably at the defeats 
of the spiing. For yeais afterwards he earned on a desul- 
tory warfare, but defections from his ranks so weakened his 
power that lie was no longer the dangerous enemy ho liad 
been. But he never submitted. In July 1415 — fifteen 
years after the first outbreak — the king, now Henry Y., 
authorizes Sir Gilbert Talbot to treat with Owen, and to 
offer him and his followers free pardon, “in case they 
should desire it.” A similar offer was made in February 
1416. His death is believed to have taken place at the 
house of one of his daughters in Monmouthshire, hut 
there is no certainty as to either the date or the place of 
his death. 

GLEYRE, Marc Charles Gabriel (1806-1874), a 
celebrated French painter, was of Swiss origin, having been 
born at Chevilly in the canton of Yaud, May 2, 1806, Hits 
father died, aud then his mother, while ho was yot a boy 
of some eight or lime years of ago ; and he was brought 
up by au uncle at Lyons, who sent him to the industrial 
school of that city. Going up to Paris a lad of seventeen 
or nineteen, he spent four years in close artistic study' — 
in Hersent’s studio, in Suisse’s academy, in the galleries of 
the Louvre. To this period of laborious application suc- 
ceeded four years of meditative inactivity in Italy, where 
he became acquainted with Iloraco Yemet and Leopold 
Robert; and six years more wero consumed in adventurous 
wanderings in Greece, Egypt, Nubia, and Syria. At Cairo 
he was attacked with ophthalmia, and in tho Lebanon he 
was struck down by fever ; and he returned to Lyons in 
shattered health. On his recovery he proceeded to Paris, 
and, fixing his modest studio in the Rue de University began 
carefully to work out the conceptions which had been slowly 
shaping themselves in his mind. Mention is made of two 
decorative panels — Diana leaving the Bath, and a Young 
Nubian — as almost the first fruits of Ms genius ; but these 
did not attract public attention till long after, and tbe paint- 
ing by which he practically opened his artistic career was 
the Apocalyptic Yision of St John, sent to the Salon of 
1840, This was followed in 1843 by Evening, which at 
the time received a medal of the second class, and after- 
wards became widely popular under the title of the Lost 
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Illusions. It represents a poet seated on tlie bank of a 
river, with drooping head and wearied frame, letting his 
lyre slap from a careless hand, aud gazing sadly at a bright 
company of maidens whose song is slowly dying from his ear 
as their boat is borne slowly from bis sight. In spite of the 
success which attended these fust ventures, Gleyre retired 
fiom public competition, and spent the rest of his life m 
quiet devotion to his own artistic ideals, neither seeking the 
easy applause of the crowd, nor turning his art into a means 
of aggrandizement and wealth. After 1845, when he exhib- 
ited the Separation of the Apostles, he contributed nothing 
to the Salon except the Danse of the Bacchantes in 1849. 
And yet belaboured steadily and was abundantly productive. 
He had an “ infinite capacity of taking pains,” and when 
asked by what method he attained to such marvellous per- 
fection of workmanship, he would reply, “ En y pensanfc 
toujouw.” A long series of years often intervened between 
the first conception of a piece and its embodiment, and 
years not unfrequently between the first and the final stage 
of the embodiment itself. A landscape was apparently 
finished , even his fellow artists would consider it done ; 
Gleyre alone was conscious that he had not “found his 
sky.” Happily for French art this high-toned laboriousness 
became influential on a large number of Gleyre’s younger 
contemporaries ; for when Delaroche gave up his studio of 
instruction ho recommended his pupils to apply to Gleyre, 
who at once agreed to give them lessons twice a week, and 
characteristically refused to take any fee or reward. By 
instinct and principle he was a confirmed celibate : “ For- 
tune, talent, health, — he had everything; but he was 
married,” was his lamentation over a friend. Though he 
lived m almost complete retirement from public life, he 
took a keen interest in politics, and was a voracious reader 
of political journals. For a time, indeed, under Louis 
Philippe, his studio had been the rendezvous of a sort of 
liberal club. To the last — amid all the disasters that befell 
his country — he was hopeful of the future, “la raison fimra 
bien par avoir raison.” It was while on a visit to the 
Retrospective Exhibition, opened on bebalf of the exiles 
from Alsace aud Lorraine, that he suddenly dropped down 
and expired May 5, 1874. He left unfinished the Earthly 
Paradise, a noble picture, which Taine has described as 
“a dream of innocence, of happiness, and of beauty — Adam 
and Eve standing in the sublime and joyous landscape of 
a paradise enclosed in mountains,” — a worthy counterpart 
to the Evening. Among the other productions of his 
genius are the Deluge, which represents two angels speeding 
above the desolate earth, fnom which the destroying waters 
have just begun to retire, leaving visible behind them, the 
rum they have wrought; the Battle of the Lemanus, a 
piece of elaborate design, crowded but not cumbered with 
figures, and giving fine expression to the movements of the 
various bands of combatants and fugitives; the Prodigal 
Son, in which the artist has ventured to add to the parable 
the new element of mother’s love, greeting the repentant 
youth with a welcome that shows that the mother’s heart 
thinks less of the repentance than of the return ; Ruth and 
Boaz ; Ulysses and Nausicaa , Hercules at the feet of 
Omphalo ; the Young Athenian* or, as it is popularly called, 
Sappho; Minerva and tba Nymphs ; Venus wav&y/tos; 
Baphnis and Ghloe ; and Love and the Barcas. Nor 
must it be omitted that he left a considerable number of 
drawings and water-colours, and that we are indebted to 
him for a number of portraits, among which is the sad 
face of Heine, engraved in the Rome des Deux Mondes for 
April 1852. In Clement’s catalogue of his works there 
are 983 entries, including sketches and studies. Gleyre 
is in great favour in Switzerland ; and a special exhibition 
of h-is works was held at Lausanne in the Arland Museum, 
August and September 1874. 
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See Fntz Berth oud m Bibliothequc UnivcrsclU de ffenfov , 1874 , 
Albert de Montet, Did Biographiquc des Ganezois et des Vavdo-is, 
1877 , and Vu de Charles Gleyre, 1877, written by bis fixend, 
Charles Clement, and illustrated by 30 plates from bis works. 

GLINKA, Fedor Nikolaevich (1788-1849), a Russian 
poet and author, was horn at Smolensk in 1788, and was 
specially educated for the army In 1 803 he obtained a 
commission as an officer, and two years later took part in 
the Austrian campaign His tastes for literary pursuits, 
however, soon induced him to leave the service, whereupon 
he withdrew to his estates in the government of Smolensk, 
and subsequently devoted most of his time to study 
or travelling about Russia. Upon the invasion of the 
French m 1812. he re-entered the Russian army, and 
remained in active service until the end of the campaign in 
1814. Upon the elevation of Count Milarodovich to the 
military governorship of St Petersburg, Glinka was 
appointed colonel under his command. On account of his 
suspected revolutionary tendencies he was, in 1826, 
banished to Petrozavodsk, but he nevertheless retained his 
honorary post of president of the Society of the Friends of 
Russian Literature, and was after a time allowed to return 
to St Petersburg. Soon afterwards he retired completely 
from public life, and died on his estates m 1849. 

Glmka’s martial songs have special reference to the Russian 
militaiy campaigns of bis time He is known also as the author of 
the descriptive poem Kaiehya , &c ( Carcha , or the Captivity of 
Martha Joanovna), 1830, and of a metrical paraphrase of tlic book 
of Job. His fame as a military author is chiefly due to lus Pisim 
RussJcago Ofitsaa ( Letters of a Russian Officer ), 8 vols , 1815-16. 

GLINKA, Michael Ivanovich (1804-1857), a cele- 
brated Russian composer, was bom at Novospassky, a 
village in tbe Smolensk government, in 1804, and not, as 
stated generally in the dictionaries, m 1803. His early life 
he spent at home, but at the age of thirteen we find him at 
the Blagorodrey Pension, St Petersburg, where he studied 
music under Carl Maier and John Field, the celebrated Irish 
composer and pianist, settled in Russia. We are told that 
in his seventeenth year he had already begun to compose 
romances and other minor vocal pieces ; blit of these no- 
thing how is known. His thorough musical training did not 
begin till the year 1830, when he went abroad and stayed 
for three years in Italy, to study the works of old and 
modem Italian masters. His thorough knowledge of the 
requirements of the voice may be connected with this course 
of study. His training as a. composer was finished under 
Dehn, the celebrated contrapuntist, with whom Glinka 
stayed for several months at Berlin. In 1833 he returned 
to Russia, and devoted himself to operatic composition. On 
November 27, 1839, took plhoe the first representation of 
his Life for the Czar. This was- the turning point m Glmka’s 
life, — for the work was not only a great success, but m a 
manner became the origin and basis of a Prussian school of 
national music. Subject and music combined to bring about 
this issue. The story is taken from the invasion of Russia 
by tbe Poles early in the 17th century, and the hero is a 
peasant who sacrifices his life for the czar. Glinka has 
wedded this patriotic theme to inspiring and in some places 
admirable music. His melodies, moreover, show distinct 
affinity to the popular songs of the Russians, and for that 
reason the term “ national” may be justly applied to them. 
His appointment as imperial cliapel-master and conductor of 
the opera of St Petersburg was tbe just reward of his dram- 
atic successes. His second opera, Russian and Lyudmila, 
founded on Poushkin’s poem, did not appear till 1842; but 
in the meantime he wrote an overture and four entre-actes 
to Kukolnik’s drama Prince Kholmshy. In 1844 he went 
abroad for a second time, and lived chiefly in Paris and 
Spain. On his return to St Petersburg he wrote and 
arranged several pieces for the orchestra, amongst which the 
so-called Kamcvrinskaya has achieved popularity beyond the 
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limits of Russia. He also composed numerous songs and 
romances. In 1857 lie went abroad for the third time, and 
died suddenly at Berlin, on February 14th of that year.. 

GLINKA, Sergy Nikolaevich (1774-1847), Russian 
author, the elder brother of Fedor N. Glinka (noticed 
above), was bom at Smolensk in 1774. In 1796 he entered 
the Russian army, but after three years’ service retired with 
the rank of major. He afterwards employed himself in the 
education of youth and in literary pursuits, first in the 
"Ukraine, and subsequently at Moscow, where he died in 
1847. His poems are spirited and patriotic ; he wrote also 
several dramatic pieces, and translated Young’s Night 
Thoughts. 

Among his numerous prose works the most important from, an 
historical point of view are— JkssA’oe Chtcnie ( Russian Heading: 
Historical Memorials of Russia in the 18th and 19th Centuries), 2 
vols. , 1845 ; Istoriya llossii, &c. ( History of Russia for the use of 
Youth), 10 vok, 1817-19 (2d ed. 1822 ; 3d ed. 1824) ; Istoriya 
Army an, &e. ( History of the Migration of the Armenians of 
Azerbijan from Turkey to Russia), 1831 ; and his contributions to 
the lUssbj Vyestaik {Russian Messenger), a monthly periodical, 
edited by him from 1808 to 1820. 

GLOBE. With the exception of illuminated portolani, 
the most interesting monuments of geography are globes. 
Celestial globes are much more ancient than terrestrial ones. 
The earliest of these with which we are acquainted is one 
made of copper engraved in the Arab-Cufic character of the 
1 1 th century. It is preserved in the Bibliotheque Nationale ' 
de Pads, Sect. Gdog., No. 306 (see fig. 1). In Italy the 



Fig. 1. — Globe in. Bibliotheque Rationale, Paris. 

emperor Frederick II. (1197-1250) possessed a celestial 
globe of gold, probably also of Arab manufacture, on which 
the stars were indicated by pearls ; from the scanty infor- 
mation. that has come down to us respecting it we should 
imagine that it partook somewhat of the nature of an 
armillary sphere, as representations of the planets were to 
be seen in the interior of it. To these succeed a series of 
globes ranging from the 15th to the 17th century. 

One might suppose that many specimens of these globes 
would exist in public libraries, but diligent research has 
shown that the majority of those not made of metal are 
more perishable than maps, ancl much more so than books. 
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The earliest terrestrial globe of any importance known to 
geographers is the well known one of Martin Eehaim of 
Nuremberg, bearing the date of 1492. It is about 21 
inches in diameter, and is made of pasteboard covered 
with parchment, on which are designed historical pictures 
w T ith their legends written in Old German in various 
colours. The first meridian passes through Madeira, and 
the only other lines on it are those of the equator, the 
two tropics, and the polar circles. It has also a meridian 
of iron and an horizon of brass, but these were not added 
until 1500, which date they bear. As a monument of 
geography it is of the highest importance, being the only- 
original document that has come down to us in this form 
embodying the geographical views of its author with those 
of his gifted contemporaries, Toscanelli, Columbus, &c. 
This globe represents with some slight modifications most 
of the disproportions of the Ptolemaic geography, into 
which is incorporated information evidently derived from 
the travels of Marco Polo and Sir J. Maundeville. It was 
executed by Behaim, assisted by Holtzschuer, while on a 
visit to his native city (1491-3), after a sojourn of five 
years at the Azores. It is still preserved in the house of 
his ancestors at Nuremberg. An exact and authenticated 
facsimile of it, mounted on a stand, is preserved in the 
Bib. Nat. de Paris, Section Gdographique, No, 393. 1 

The Laon globe of 1493, in the possession of M. 
Leonce Leroux of the Administration Centrale de la 
Marine k Paris, is made of red copper engraved, about the 
size of a 36-pounder caunon ball, and pierced by a socket 
which at a former period held an axis. It has all the 
appearance of having formed part of the apparatus of an 
astronomical clock. On the globe are engraved many cir- 
cles. The first meridian, as in the globe of Eehaim, passes 
through Madeira. In the northern hemisphere meridian 
lines are drawn at every 15th degree; these meridians are 
again crossed by certain parallels of latitude corresponding 
somewhat to the seven climates usually found on maps 
of the period. Neither meridians nor parallels are to bo 
traced ou the southern hemisphere. Although this globe 
bears a legend upon it dated 1493, it is evident that the 
general geographical information recorded upon it is earlier 
than that ou Behaim’s globe by five or six years. In all 
probability it was that current in Lisbon between the 
voyage of Diego Cam to the Zaire or Congo river, 1484-5, 
and that of Bartholomeu Diaz to the Cape of Good Plope 
in 1487. The author is unknown. A heart-shaped projec- 
tion of this globe was published in the Bulletin de la Soe. 
de Geog. de Baris , 4me sdrie, tom. 20te, I860. 

In all probability the earliest post-Columbian globe ex- 
tant is the one now preserved in the Lenox Library, New 
York. It was found in Paris some twenty-five years ago by 
Mr Richard M. Hunt, who, upon learning its value, presented 
it to the Lenox Library, of which he is the architect. This 
globe is of copper, about 4| inches in diameter and engraved. 
It is pierced for an axis, and probably, like the Laon sphere, 
formed the principal feature of an astronomical clock or 
armillary sphere. The date assigned to the Lenox globe by 
Mr Henry Stevens, who first recognized its importance, and 
had an accurately drawn projection made of it in the Coast 
Survey Bureau at Washington in 1869, is about 1506-7. 
A comparison of that projection, now published in reduced 
facsimile for the first time (see fig. 2), with several con- 
temporary maps and globes, serves to show the accuracy 
of the date assigned to it, as also to suggest its French 
origin. The author is unknown. 


’For other reproductions of it see J. C. Doppelmayr, Ilislorische 
NaehricM von den Mv.rnhergischen Mathematiois und Jiunsllern , 
Nuremberg, 1730 ; DrF, W. Ghillany, Geschichte des Seefahrers Ritter 
Martin Behaim, Nuremberg, 1853 ; and Jomard, Monuments de la 
GfograpMe, Paris, 1854. 
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The next globe that demands attention is the famous 
one made at Bamberg in 1520 by Johann Schoner, at 
the cost and charges of his friend Johann Sayler. It was 
afterwards taken to Nuremberg by Schoner, where it is still 
preserved in the town library. The importance attached to 
this globe is that hitherto it has always been regarded as 
the first of its kind to portray the discoveries in the New 
World, in combination with the notions that had previously 
prevailed of the space intervening between Europe and 
Africa on one side, and the eastern ends of Asia on the 
other. Schoner in this globe breaks up America into as 
many islands as possible. Thus North America is shown 
as one large island. He also represents South America as 
a large island, to which he applies several names, among 
which we observe, for the first time on a globe, the name 
‘‘ America.” North America was not comprised under the 
name until a later date. Schdner’s globe indicates two 
great series of North American discoveries, of which one, 
commencing with the Cabots in 1497, extended by degrees 
to Canada and Nova Scotia, while the other, commencing 
with Columbus in 1492, advanced from the Bahamas slowly 


northwards to Virginia and New England. Between these 
two points there remained a region more or less known 
which on this globe is indicated by open water. In 
depicting the east coast of Asia and the many islands 
there, including Japan and Java-major, the author follows 
the globe of Behaim. By some it has been regarded as a 
new edition of Behaim. There are in Germany several 
globes which depict the world nearly in the same manner 
as Schoner’s. One, preserved in the city of Frankfort, 
bearing the same date (1520), is about 10| inches in 
diameter, and has been reproduced by M. Jomard in liis 
Monuments de la Geographic, pi. 1 5 and 1 6. There is also 
another in the library of the grand-duke of Weimar. As 
all these globes give to North and South America the con- 
figuration they have in Schoner, Humboldt -was of opinion 
that they all are, with respect to America, copies of an older 
chart “hidden perhaps in the archives of Italy or Spain.” 

There is at Nancy a terrestrial globe which is also 
a geographical curiosity. It is of chased silver gilt, about 
6 inches in diameter ; the land portions are represented in 
fine gilding, the water by azure blue enamel. One of the 



hemispheres opens outwards horizontally, the interior being 
also gilt. It formerly served the purpose of a pyx on the 
altar of the church of Notre-Dame-de Sion, to which church 
it was offered by Charles IV., duke of Lorraine, on his re- 
turn in 1663. It is now preserved in the town library. 
It bas all the appearance of having been made at a period 
immediately following the execution of the curious heart- 
shaped map by Oronce Find of 1531, found in the Paris 
edition of Grynseus, 1532. In this map and the globe at 
Nancy we find the New World still regarded as an exten- 
sion of eastern Asia or the Indies, the geography of Marco 
Polo being apparently mixed up with that of Cortez in 
Mexico. A stereographic projection of this globe was pub- 
lished in Mem. de la Soc. Roy. de Nancy, vol. viii., 1836. 

There is another globe somewhat larger than the preced- 
ing, made of copper engraved, known as the De Pure 
globe. It has no date, but its geographical features in the 
main bear a close resemblance to the globe at Nancy. It 
is supposed to be of Spanish origin. It is preserved in 
the Bib. Nat. de Paris, Section Geograpliique, No. 427. 

In the same section, No. 394, is preserved the Ecuy 
globe, made of brass. The word “ Khotomagi ” (Rouen) 
is appended to the title, whence it seems to be of French 


origin. We have on this globe the first indications of 
a separation between East Asia and North America. The 
date appears to be about 1540. 

In 1541 the illustrious Gerard Mercator constructed and 
published at Louvain a terrestrial globe, and in 1551 a 
companion celestial globe. 1 These are without doubt the 
most important monuments of the kind of the 16th century. 
They were to be fouud in nearly all the universities and 
libraries of Europe, in the private libraries of the rich, and 
the class-room of the teacher of navigation. We also know 
from Blundeville’s Exercises that up to the date of 1592 
they were in common use in England. Six pairs at least 
of these globes were sold for Mercator by Camcrarius of 
Nuremberg; others we know were sold at the book-fairs of 
Frankfort-on-the-Main ; and Mercator himself presented 
one pair to the university of Louvain, of which lie was 
a student and a master of arts. Yet only two sets of the 
original globes are known now to exist in Europe — one 
in the royal library at Brussels, discovered in 1868, the 


x At a later period Mercator also made for Charles Y. apaix of globes, 
the terrestrial one of wood, the celestial one of glass ,* these ivere 
destroyed in the subsequent troubles in the Low Countries. 
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other in the imperial court library at Vienna, discovered 
in 1875. These globes are about 2 feet high, and when 
first mounted on stands with all their accessories of meri- 
dians, horizons, <fcc., must have presented a noble appear- 
ance. They are only known to us by facsimiles of gores 
reproduced from the originals in their natural size, pub- 
lished at Brussels in 1875, with an introduction to their 
history by Dr J. Van Baemdonck. A comparison of the 
terrestrial globe with all those that preceded it shows it to 
be a monument at once of learning and of science, worthy of 
the greatest scientific geographer of his age. 1 The authors 
used by Mercator in his configurations of the continents 
of the Old World were chiefly Ptolemy and Marco Polo. 
Por representing the New World he evidently acquainted 
himself with the narratives of all the most recent voyages, 
maps, and charts that were to be had m his time. These 
were used with the greatest possible skill and discrimination; 
and m consequence we have the best delineation of the 
world on a globe that it was possible to produce at the 
period. In Mercator’s time the imperfect knowledge of 
pilots in general, and the defects of their charts in piano, 
made terrestrial globes much more useful to navigators than 
we can well realize to-day. Convinced of their importance 
Mercator neglected nothing in order to adapt them to the 
use of seamen, he therefore added to Ms globes the 
rhumbs hitherto found only on plain charts. He added yet 
another improvement, delineating about thirty leading stars 
of the principal constellations according to their magnitudes 
and their positions in the heavens. Theseimportant improve- 
ments appear to be quite peculiar to the globes of Mercator. 

An examination of the celestial globe of 1551 also reveals 
many improvements introduced by Mercator m his deline- 
ation of the heavens. Without counting a great number 
of stars as yet unresolved into symbolical groups, Mereatoi 
gives us 931 fixed stars, distributed in 51 constellations. 
Two of the latter are entirely new, and are not met with 
on later celestial globes Those are Antmous, formed of 
six stars on the equator below the Eagle, and Cincmnus, or 
the Lock of Hair, formed of one star and two nebulae in the 
north hemisphere, under the tail of the Great Bear. 2 

The Globe of Baphro&ynus Vlpius of 1512, — This globe, 
apparently made in Home, is now preserved in the museum 
of the New York Hist. Soe. It is 15J inches in diameter, 
made of copper, and is divided into two hemispheres on 
the line of the equator, and fastened together with iron 
pins The normal position of the globe in its stand being 
vertical, the north pole with its hour-circle is surmounted 
by an iron cross. It is encompassed by a horizon, upon 
which are engraved the signs of the zodiac. The height of 
the whole apparatus, with its stand of oak, is 3 feet 8 
inches, It was executed by Euphrosynus Ulpius, a name 
unknown to geographers, and is dedicated to Cardinal 
Marcel lus Cervinus, D.D., who, thirteen years later, was 
elevated to the Roman see, under the title of Marcellas 
II,, and survived his election only twenty-two days. The 
first meridian line passes through the Canaries; the re- 
maining ones are repeated at intervals of 30 degrees. 
Great prominence is given to the line of demarcation 
between Spain and Portugal in the New World, laid down 
by Pope Alexander VI. The geographical features peculiar 
to this globe are two, evidently copied from the Verra- 
zano map of 1529,- — the legend found upon it recording the 
voyage made by Verrazano on behalf of Erancisl. m 1524, 
and the rude line drawn south-east from about 57° to 36° 
N. lat. The latter, common to both map and globe, gave 

1 According to Dr F Wieser, a third example of. it is preserved at 

Weimar. 

3 A pair of Mercator’s globes reproduced m facsimile, natural size, 
were conspicuous features m the Belgian section of the exhibition con- 

nected with the geographical congiess held in Pans in 1875. 


rise to the curious conception of the “ Mare Verrazano,” 
the origin of which has exercised the minds of geographers 
from Hakluyt down to our day. 3 

In the South Kensington Museum is a celestial globe 
7-! inches in diameter, made of gilt metal (it is supposed 
for Rudolph IL), by G. Roll and J, Reinhold at Augsburg, 
dated 1581. 

Mollineux Globes of 1592. — The true successor of Mercator 
in the art of globe-making was neither J. F. Van Langren, 
Jodoeus Hondius, nor W. J. Blaeu, as has been supposed, 
but an Englishman named Emerie Mollineux, the friend of 
Hakluyt, and of John Davis of Arctic fame The earliest 
notice we have of the terrestrial globe made by him is the 
prospective one of its intended publication, to be found at 
the end of the preface to the 1st edition of Hakluyt’s 
Voyages of 1589. The “ eomming out of the very large and 
most exact terrestrial! globe ” ot Mollineux there referred to, 
with its companion celestial one, was accomplished m 1592. 
At the same time appeared a manual in English for their 
use, by Thomas Hood of Trinity College, Cambridge , and 
m 1594 appeared another manual, written expressly for 
them m Latin by Robert Hues, entitled Tract atus de Globis 
el eorum nsu Two years afterwards tins latter was trans- 
lated by J. Hondius, and published in Amsterdam, giving 
rise to the notion, apparently still prevalent m Holland, that 
Hues wrote this book expressly for Hondius, — a biblio- 
graphical blunder involving injustice to the memory of 
Mollineux. The only examples of these once famous globes 
known to exist are now preserved in the library of the 
Middle Temple, London. They are both 2 feet m diameter, 
mounted on stands, with the usual accessories of horizon, 
meridian, &c. The celestial globe still bears the date of 
1592, but the terrestrial appears to have received additions, 
and the date has been altered by the pen to 1C03 The 
best description of these two globes is a contemporary one 
to be found in Blundeville’s Exercises, London, 1594, 
which enables us to realize the difference between these 
globes and Mercator’s . — 

“The mappe which co vere th Mr Moliueux his termstri.ill globe dif- 
feretli greatly from Mercator lus teirestnall globe, by reason Unit 
there are found out divers new places, as well towards the North 
Pole as m the East and West Indies, which were unknowne to Mer- 
cator They differ also greatly m names, longitudes, latitudes, and 
distances of such places set down not only in Meieatoi’s globe but 
also in divers maps moie lately made As touching the map of the 
stars which coveretli the cclestiall globe of Mr Molmeux, 1 do not 
find it gieatly to differ fiom that of Moicator, saving that Mr 
Molmeux hath added to Ins celestiall globe certain southern images, 
as the Ciosse, &c. In the great terrestriall globe the voyage, as well 
of Sir F. Drake as of Mr Tin Canclish, is set clown and shelved by 
help of two lines, the one red, and the other blew, whereof the red 
line doth show wliat course Sir Francis observed in all Ins voyage, 
as well outward as homewaul , and the blew line showeth m like 
manner the voyage of Master Canclish, and m that globe is also set 
down how farre Sir Martin Furbislier discovered towards the north 
parts. Nothing is set down m this globe but only the outermost end 
of his voyage, named Forbislier’s Straights, having in N. lat. about 
G3 degrees ” 4 

From a later inscription on the terrestrial globe wo learn 
that it was still further repaired in 1818 by Messrs J. & IV 
Newton, globe makers, of Chancery Lane. These globes 
are of special interest as the first of the kind made in 
England and by an Englishman. 

In the same year J. Van Langren, and Jodoeus Hondius 
five years later (1597), put upon record their intention 
of bringing out pairs of globes ; but no globes of their 


The history of this curious geographical puzzle will shortly be dealt 
with by Mr Henry Stevens, to whom we are indebted for much infor- 
mation respecting tins globe. A projection of a portion of it is to be 
seen m the Mag of American History, vol. in. p, 17, Jan. 1879. 

4 This last remark does* not appear to be quite accurate, as John 
Davis says: — te How fax I proceeded doth appear upon the globe, 
made by Master Emery Mullmeux” {Hydrographical , Description, 
London, 1595). 
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manufacture are known to exist of a date anterior to tlie presented to Peter the Great by Frederick IY. of Denmark 
17th century. To Mollineux succeeds William Jansson in 1713. The Czar was so pleased with his acquisition 
Blaeu (1571-1638), a celebrated mathematician, map- that he had it transported by water to Revel, and thence 
drawer, and publisher of Amsterdam, who secured a con- on rollers and sledges to his new capital. Being partly 
siderable reputation by publishing terrestrial and celestial burnt in 1747, it was repaired again 1751, and adjusted to 
globes, which excelled in beauty and accuracy everything the horizon of St Petersburg, the meridian and horizon 
that had preceded them. He was succeeded by his son being made by an English mechanic named Scott 
John, editor of the well-known Atlas Major in 11 vols. folio. The two largest complete globes existing are those pre- 
The elder Blaeu constructed globes m three sizes, the served in the “Salle desGlobes”intheBiblioth£queNationale 
largest measuring 27 inches, the next about 14} inches, of Paris. They are each 12 feet in diametei, and were 
the smallest about 7} inches in diameter. The bodies of the made under the direction of the famous Italian geographer 
globes were usually made of wood, covered with plastic Coronelli m 1683, by order of Cardinal d’Estrees, tlie 
composition upon which the maps were pasted in gores, Spanish ambassador, and presented by him to Louis XIV. 
thus admitting of corrections being made from time to time They are made of wood, very solid, and are covered with 
In consequence of this no examples of his globes are known cloth or canvas on which the configurations have been drawn 
to exist without additions of the 17th century. Mr P J. by an able artist, particularly those on the celestial globe. 
K Baudet, wbo wrote the Li fe and Works of IF J. Blaeu , The meridians and horizons are of bronze, the latter are 
Utrecht, 1871, notwithstanding his utmost exertions, could sustained by eight columns of the same material, and the 
find in Holland only two pairs, one in the astronomical former by two bronze feet highly ornamented. Between 
observatory at Leyden, the other in the physical museum at the brackets that form the feet of the meridians is placed, 
Amsterdam, the latter being of the smallest size Another under each globe, a compass in marble and bronze; the 
pair, however, of the smallest size, dated 1603, are in the ascent to these is by five steps which encircle each globe, 
possession of Mr Henry Stevens; and a pair of the medium On the celestial globe painted blue are marked all the fixed 
size, belonging to Mr Fred. Muller of Amsterdam, were ex- stars, and their constellations with the paths of the comets, 
habited at the geographical congress held in Paris in 1875. also the places of all the planets at the moment of the 
Of the last pair, the celestial globe bears the date of 1603. birth of Louis XIV. This last event is alluded to also in 
The terrestrial globe, though still . bearing the date of the a hyperbolical inscription to be seen on a copper plate to 
first edition of 1599, has received corrections of a much be found on it. The geography of the terrestrial globe is 
later date, embodying the geographical results of the first based upon that of Sanson ; the sea being pamted m deep 
Dutch expedition to the East Indies under Houtman in blue, and the land portions being white, the inscriptions 
1598, and those of Oliver Van Noort in the same year, and upon it are very legible. There is also to be seen on it a. 
of Le Maire in 1616. From a report presented to tkeFrench bust of the king placed above a dedication somewhat like 
minister of public instruction by M. E. Cortambert in 1855 that on the celestial globe. Although these ^globes are 
we leani that a pair of line globes by Blaeu is preserved without any great scientific value, they serve to indicate the 
in the Bibliotkeque de Bourges. Two pairs of the 27-mck astronomical and geographical knowledge prevalent m 
globes of Blaeu’s heirs have recently been found, the first France at the end of the 17th century. A good illustration 
m the library of Trinity House, Tower Hill, the second in of these globes, accompanied by a detailed account of then* 
the British Museum, of date about 1645. In their mam history, by M. C. Letort of the Bibliotbeque Rationale, 
features the globes of Blaeu coincide more or less with "will be found in La Nature, No. 116, August 21, 1875. 
seveial well-known maps published at this period, and with In the Bib. Mazarine is preserved a terrestrial globe 8 
others to be found in the atlases of Mercator audHondius. feet in diameter, known as the Louis XVI. globe. It is 
The only remaining globes of the 16th century known made of copper engraved, the names of places being inlaid 
to us are two pairs by A. F. Van Langren ; the first, pre- with black, and is mounted on a temporary wooden struc- 
served in the Bib. Nat. de Paris, Sect. G4og., No. 405; ture, the beautiful accessories of bronze cast for it never 
the second in the Biblioth&que de Grenoble, found having been finished or utilized ; they are, however, to be 
by M. E. Cortambert m 1855. In the latter library is also seen in another part of the library. We learn from a MS. 
to be seen a curious tenestrial globe m MS., made by some description of this globe, also preserved here, that it was 
monks of the Grande Chartreuse; ib is undated, but i& sup- made for Louis XVI, himself no mean geographer, by 
posed to be of the 1 7th century. the direction of Vergennes in 1784. The geography of 

It remains to notice briefly the few globes of a later it is based upon that of D’Aimlle, corrected by Robert 
period that are remarkable either for their historical de Vaugondy>and Le Clerc; it also indicates the net results 
iutereat, peculiar form, or great size. In the Academy of of all the voyages round the world made up to this period. 
Sciences at St Petersburg there are or were four that call About 1764 Dr Roger Long of Cambridge, professor of 
for notice. The first is a terrestrial one, 3 feet m diameter, astronomy and master of Pembroke, erected in an outbuild- 
mado at Pleskow by a deacon named Karpow Maximow. ing of his hall a sphere 18 feet in diameter. The concave 
It is supposed to have been the first made in Russia. This interior was lined with tin, upon which was depicted aU the 
is accompanied by a planetary 2 A feet in diameter, presented stars and constellations visible, in England on the horizon 
to Peter the Great by the company of English merchants of Cambridge. The lower part of the sphere was cut off at 
established in Russia. Here ia also preserved a large ter- the diameter of 13 feet, and the truncated meridians were 
restrial globs of copper, made in 1664 by the heirs of W. J. screwed down on to a circle which ran on rollers of lignum 
Blaeu; it is- 7 feet in diameter, and was brought from vitae, the whole being movable by simple machinery pro- 
Moscow about 1747. In the same academy is preserved vided for the purpose. It was capable of holding thirty 
the famous Gottorp globe ; it is a hollow sphere 11 feet in persons, and had an entrance by six steps placed over the 
diameter, containing a table and seats for twelve persons. South Pole. lu the centre was placed a planetarium. 
It was made by A. Bush in 1654, under the direction of Although it is said funds were left for its preservation, 
Ole arias; from designs found among the papers oE Tycho it appears to have fallen into neglect and decay. 

Brahe and was not finished until 1664. The outside re- To these succeed in order of size the globes known as 
presents the terrestrial globe, tbe interior showing the “ Georam as.” One exhibited in Paris in 1844 was 30 feet 
heavens ; the stars are distinguished according to their re- in diameter ; another by Delanhard. erected m 1 823 was 40 
spaed ve magnitudes by gilt nails of various sizes. Lb was feet in diameter; of the last the proprietor published a 
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description. Tlien follows Wyld’s well known et great 
globe,” erected in Leicester Square, London, 60 feet in 
diameter. The largest appears to liave been the one 
erected by Colonel Langlois in Paris in 1825, on the 
Ch a mps Elysees. This was 120 feet m diameter. As has 
been truly said, these structures served more to satisfy 
curiosity than to impart scientific instruction, (c. H. c.) 

Manufacture —The manufacture of aitifieial globes has changed 
but little ni clmt octet (luting the last hundied years Such lm- 
piomnent& as have been introduced hare reference either to the 
quality of the maps oi to the mode of mounting the globes The 
number of sues manufactured has also been increased The 
diameter has always been used to indicate the size of the globes, 
and those now pioduced by tlie various malceis vary liom 1 to 36 
inches 

The process of manufacture differs little if at all m the sizes of 
globes ranging between 3 and 25 inches Thus supposing, for ex- 
ample, a 12-meh. globe (the ordinary school globe) is requited to be 
made, a spherical mould measuring some quarter of an inch less m 
diameter is prepared on which to form hemispherical cops that are 
to constitute a hollow foundation foi the globe. This mould, made 
preferably hollow tor lightness, and having a central axle terminat- 
ing m poles, is well gi eased on the suiface to enable it to resist 
damp To form the caps, strips of white paper, damped m water, 
me hist applied to the mould to foim a coating thereon Upon this 
coating is applied brown paper saturated with paste, and alternate 
layers of white and biown paper aie added, until the leqnned 
thickness of papet, say T \th of an inch, is obtained The change of 
colour is adopted simply as a guide to the workman, that he may 
know when he has completed a coating of paper. The mould thus 
covered is put aside to diy, and after two or three clays the paper 
coveting is seveied into two hemisphencal caps, which are then 
dtawn off fiom the mould 

A wooden axle furnished with poles (winch will eventually form 
the not til and south poles of the globe) is piovided, of such a length 
as will enable the caps, when fitted over the poles, to meet at then’ 
seveied edges By means of glue these edges aie joined up, and the 
caps aie fitmly attached to the ends of the axle Thus a hollow 
sphere of rude outline is formed, measuung somewhat less than 12 
inches in diameter The next operation is to bring this sphere to 
the required diameter foi the globe, aud to make it perfectly true 
Tor this put pose the ball is eoated with a plastic composition of 
whiting, boiled oil, and glue, and passed under the action of a steel 
semicircle fitted w lth bearings for leeeiving the poles of the ball, and 
retaining the same in place while the ball is being slowly rotated. 
By applying to tins ball repeated coatings of this composition, and 
removing all superfluities by means ot the gauging edge of this 
steel semicircle, a smooth spherical smface is eventually obtained 
When the ball is finished and hard, it is tested m loose beatings to 
see whether it will remain quiescent in all positions. If it shows a 
tendency to run louud, the ball is balanced by tho intioilnction of 
a counterweight at tlie highest part of its penpheiy. When the 
ball is balanced, ami the hole made good by which the counterweight 
was mtiodueed, the surface is polished, after which it is ready to re- 
ceive the map For 12-meh globus the maps of the earth and of the 
heavens are engraved on steel or copper plates in 12 goies, measur- 
ing each 30 degrees in width, and extending from pole to pole, oi 
more usually to jhe 70th degree of latitude, the remaining portion 
of the maps being made up by north and south pole plates This 
arrangement is somewhat modified for larger globes Thus, foi 
globes above 15 inches in diameter, the gores are divided m the 
line of tlie equator, and they are also divided longitudinally for say 
one-fourth of their length at the 15th degi ee, m oi tier to facilitate tho 
laying down of the maps evenly upon the spherical suiface. Prepaia- 
toiy to covering the sphere with the map, it is marked with lines 
corresponding to the equator, parallels of latitude, and lines of lon- 
gitude on the map, such lines serving as a guide for tbc workman 
The gores of the map having been carefully cut out, they are 
damped and laid down m proper order in a pile upon a pasting 
hoard The workman then covers his polished ball, for the length 
and breadth of a gore, with paste, or, more properly, a preparation 
of staicd, anti having coated with staich the uppermost gore of the 
pile, he with an ivory knife lifts that goie, and lays it upon the 
pasted pot turn of the ball, fitting it to the lines marked thereon, and 
smoothing down creases, at the same time taking care that the lati- 
tude and longitude lines of the gore correspond exactly with the 
lines on the ball. Having laid down this gore in place, he next 
applies a second gore m like manner, taking care that the two gores 
shall join each other, and not expose any portion of the underlying 
surface In this way the workman proceeds until ail the gores are 
m place, and he finishes the pasting of the ball by applying the pole 
papers which fit respectively on to the opposite ends of the goies. The 
map has next to be sized, preparatory to its being coloured, m order 
to form a resist to tho varnish winch is subsequently to be applied 
to the globe. The map is tinted and outlined with water colours, 


and a coat of varnish is then applied 'When this is dry the 
globe is ready for mounting, after winch the varnishing opeia- 
tion is completed by the application m a heated loom oi several 
coats of spirit varnish following quickly the one on the other 
Some skill is requisite in laying on the varnish, so as to obtain a 
suiface as clear and smooth as glass Tins result is unfoi Innately 
evanescent, as the best varnish is liable to discolour and to ciack, 
and thereby obscure to some extent the legibility of the under- 
lying map After varnishing the globe will be fit to handle m 
from four to six days. For the pui pose of mounting the globe a 
fiat ling, termed the biazen meridian, is pionded, and healings 
aie formed thereon to receive the poles of the globe. This ling 
is divided on its face into 360 degrees, the numbering of these 
degrees being from 0 (which corresponds with the equatoi) to 90 
at the poles on one half of the ung, and on the other half the 
numbering starts horn the poles at 0, lunmng up to 90, which 
corresponds with the equatoi Fitted to the poles, and capable 
of turning thereon, aie hour circles, which underlie the biazen 
meridian, and are divided and numbered to conespond with the 
24 horns of the day and night The fiame for the reception of 
the globe and ring is formed with a wooden hoiizon, which consti- 
tutes an imaginary line dividing tbe globe into two equal paits, the 
portion above tbe horizon being tlie visible half, and that below the 
honzon the invisible half of the sphere This horizon is covered, 
like the globe, with papeiswliicli are varnished to prelect them fiom 
mjuiy Tlie horizon papers near then inner edge are divided into 
360 degrees, by which aie reckoned the azimuth and the amplitude; 
they also indicate the points of the compass m the space called the 
circle of the winds The hoiizon of the fiame is notched to receive 
the brass meridian, w-hich rests m a step-bearing fitted to the central 
pillar or block of the fiame, and is held therein by a screw stop, 
wlncli, enteung an anuulai groove in the back of the meridian, 
leai es the nug free to turn lound m the fiame, for the puipose of 
lectifymgthe globe, oi bunging its axis to any desired angle w lth tbe 
hoiizon The fitting of the globe is completed by the qimdnint of 
altitude, consistuigot a thin flexible slip ol bi ass, jointed to a clamp- 
ing nut, which is intended to embiace the biass mciidian, and may 
be adjusted tliereon by a tightening screw Tins flexible stup or 
blade is divided off into 90 degrees, coi responding to those on the 
equator, and is intended to measure distances between any two 
places, upon tho cuived surface of the caitli, or tlie altitude ot the 
sun, a star, oi any planetary body m the heavens, and tor this pur- 
pose its giaduations are numbered fiom 0 to 90. A useful appendage 
to tlie globe frame is a mannci’s compass, wlucli facilitates tho 
adjustment of the globes to their true polar position 

The value of a globe, whether tenestnal or celestial, depends 
mainly on the quality of the map with which it is covered He tore 
the present centm y, English globes wore not only poor specimens 
ot the engraver’s art, but they showed little attention to accuracy 
of detail. Nowq however, they rank in quality with, if they do not 
surpass, the best foreign maps", notwithstanding that little encour- 
agement is given to their manufacture. Specimens of globe plates 
published at the latter end of the 17th century m Italy are yet to 
be seen, wlueli aie a maivel of tho cosmographer’s art, Under tho 
patronage of the Venetian republic, P. Coionulh. easmographev to 
the republic, published a terrestrial and celestial globe of the un- 
precedented sue of 4 feet m diameter, which embodied the utmost 
scientific knowledge of the time, and in the constellations of the 
celestial globe showed tlie finest quality of line engraving at its best 
period The composition of these figures semd as a basis for 
the remodelling of the constellations on English globes some 40 
years since, at which time the drawing of tho figures was not merely 
baibarons, but absurd. 'Whether these fine globes were over manu- 
factured it is now difficult to ascertain, but none are known to 
exist except a celestial globe pioduced by the late Mr William 
Newton, to whom the globe manufacture is indebted for such im- 
provements as have been introduced (luring tho present century,, 
and another wluc.li is preserved in the Bibliotheque Nation.de of 
Pans, beaiing the name of Deuvez as tlie maker. 

An amusing lllustiation of the difficulties which attend the de- 
lineator of globe plates is to be found in the preface of a book 
published in 3686, for its author, Mr J Moxon, entitled A Tutor 
to Astronomy ancl GcoyrcqAiy Moxon appeals to have been a 
globe-maker, and m expatiating on tho lmpiovemenis to he found 
in Ins now terrestrial globe, ho says* — “California is found to be 
an island, though formerly supposed to be part of the mam continent, 
W'hose north-west shore was imagined to thrust itself forth close to 
the coasts of Cathaio, and so make the supposed straits of Anum.” 
On his globe, therefore, tbo peninsula was .converted into an island. 
Precisely the same difficulties are now experienced by globe-makers; 
and those vdio have watched, for example, the varied forms winch 
the lakes in Central Africa have taken during the Inst 25 years will 
unilei stand at what risk tho globe-maker corrects his costly plates, 
to bring them up to the current geographical knowledge. 

The inconvenience attendant on the ti an sport of large globes, 
manufactured as above explained, not to speak of their excessive 
cost, led to the introduction of flexible or compressible globes, both 
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on the Continent and in the United States. It does not appear that 
they have been extensively manufactured, for at the best they were 
but toys, but they certainly displayed great ingenuity in their con- 
struction, A French manufacturer used a spherical bladder as abase 
for his globe, affixing to it rigid poles, and covering it with a map 
printed on soft white leather, which map was applied in the same way 
as the maps on the ordinary globe. By inflating the bladder through 
a mouth-piece which was fitted with a stop-cock and constituted also 
one of the poles, the spherical form oE the globe was obtained; and 
by discharging the air, the globe could he compressed into a small 
space. A frame composed of detached pieces was also provided for 
this globe, to permit of its being used for working problems thereon. 
When not required for use, the globe and its fittings could be packed 
into a very small compass. The best globes of this class were to be 
seen in the American department of the 1851 Exhibition. These 
measured 24 inches in diameter, and were manufactured by the late 
Mr Goodyear, of india-rubber fame; but they never obtained a 
market in England, and were evidently intended for reference globes 
only. 

Some 50 years ago, the late Mr "William Newton designed a pocket 
globe of some merit. It was monnted in a spherical case, which, 
opening at a cento line, disclosed tho globe monnted in a brass ring 
and within a fixed horizon. Upon this globe, measuring 3 inches 
in diameter, numerous problems could be worked with tolerable 
accuracy. His last and best improvement was what he termed the 
“ Newtonian Globe.” Itwas designed chiefly for common schools, 
and was set upon an iron pillar, which avoided the cost of a wooden 
frame. The principal object, however, of the author was to convey 
to children, in the most simple manner, an elementary acquaintance 
with the construction and movements of the heavenly bodies. The 
author's design maybe thus briefly explained. The Newtonian 
globes are hung in stationary rings or meridians, and are capable 
of turning upon their axes or poles for the purpose of showing the 
real diurnal motion of the earth and the apparent diurnal motion 
of the heavens, according to the Newtonian system or real structure 
of the universe. In place of a wooden horizon, a sliding annular 
plate is substituted. On the terrestrial globe this plate acts as a 
terminator to indicate the line of demarcation between day and 
night. The globe is so mounted .upon its pedestal that tho axis 
always lies in its true inclined position, and points to the north polar 
star in tho heavens. A small brass ball representing the sun is 
made to slide upon the meridian, and it is carried by an arched arm, 
which connects it with the annular terminator. This hall is adjust- 
able to correspond to the declination or perpendicular position of the 
sun north or south of the equator, according as tho sun’s declination 
varies from day to day throughout the year ; and the terminator 
follows the motions of the sun. Upon the celestial globe a similar 
sliding annular plate marks the visible horizon of any place on the 
earth’s surface., and shows what part of tho heavens would be there 
seen at a given time ; it also assists in illustrating the rising and 
sotting of the sun and moon at different seasons and periods of the 
year, and the apparent diurnal rotation of the planets and fixed stars. 
These globes have been well appreciated in the north of Europe, 
but as they are not in conformity with English school books, they 
have had little success in the United Kingdom. (A. V. N.) 

GLOBE-FISH or Sea-Hedgehog. By these names 
some sea-fishes are known, which have the remarkable 
faculty of inflating their stomachs with air. They belong to 
the genera Diodon and Tetrodon. Their jaws resemble the 
sharp beak of a parrot, the bones and teeth being coalesced 
into one mass with a sharp edge. In the Diodonts there -is 
no mesial division of the jaws, whilst in the Tetrodonts such 
a division exists, so that they appear to have two teeth above 
and two below. By means of these jaws they are able to 
break off branches of corals, and to masticate other hard 
substances on which they feed. Usually they are of a 
short, thick, cyclindrical shape, with powerful fins (fig. 1). 



Fig. 1 . — Biodon maculatus. 


Their body is covered with thick skin, without scales, but 
provided with variously formed spines, the size and extent 
of which vary in the different species. When they inflate 
their capacious stomachs with air, they assume a globular 
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form, and the spines protrude, forming a more or less for- 
midable defensive armour (fig. 2). A fish thus blowa out 
turns over and floats belly upwards, driving before the wind 
and waves. Many of these fishes are highly poisonous when 
eaten, and fatal accidents have occurred from this cause. 
It appears that they acquire poisonous qualities from their 
food, which frequently consists of decomposing or poison- 



Fio. 2. — Diodon maadatvs (inflated), 
ous animal matter, such as would impart, and often does 
impart, similar deleterious qualities to other fish. They are 
most numerous between the tropics and in the seas con- 
tiguous to them, but a few species live in large rivers, as, 
for instance, the Tetrodon fahaJca, a fish well known to all 
travellers on the Nile. Nearly 100 different species are 
known. 

GLOBIGERINA. See Foramintfera. 

GLOGAU (sometimes called Gross or Great Glogan, to 
distinguish it from Klein or Little Glogau, in the govern- 
ment of Oppeln), is a fortified town of Prussia at the head 
of a circle in the Lower Silesian government of Liegnitz, 
situated partly on an island and partly on the left bank of 
the Oder, about 80 miles S.E. of Frankfort. Among its 
more important buildings are the cathedral, in the Gothic 
style, and a castle in the Renaissance style, now used as a 
courthouse ; and it also possesses a new town-house, a 
synagogue, a poorhouse, an orphan age, a military hospital, 
two > gymnasia, and several libraries. Situated as it is on a 
navigable river and at a junction of two or three railway 
lines, Glogau carries on an extensive trade, which is fostered 
by a variety of local industries, dealing with tobacco, beer, 
oil, sugar, vinegar, bone-meal, earthenware, &c. One of its 
publishing firms — that of Flemming & Company — has at- 
tained a wide reputation for maps. In 1871 the population 
of Glogau, inclusive of the garrison, amounted to 18,266, — 
of whom 6039 were Roman Catholics and 947 Jews ; and 
in 1875 it was stated at 18,062. 

In the beginning of the 11th century Glogau* even then a popu- 
lous and fortified town, was able to withstand a regular siege by 
the emperor Henry Y. ; _ but in 1157 the duke of Silesia, finding he 
could not hold out against Frederick Bnrbarossa, set the place on 
fire. In 1252 the town, which had been raised from its ashes hy 
Henry the Bearded, became the capital of a principality of Glogau, 
which continued till 1506, when town and district were united to 
the Bohemian crown. In the coui’se of the Thirty Years’ War 
Glogau suffered greatly. The inhabitants, who had become Pro- 
testants soon after the Reformation, were dragooned into conformity 
by Wallenstein's soldiery ; and the Jesuits received permission to 
build themselves a church and a college. Captured by the Pro- 
testant allies in 1632, and recovered by the Imperialists in 1633, 
the town was again captured by tho Swedish general Torstenson in 
1642, and continued in Protestant hands till the peace of West- 
phalia in 1648. In 1741 the Prussians took the place by storm, 
and during the Seven Years’ War it formed an important centre of 
operations for the Prussian forces. After the battle of Jena it fell 
into the hands of the French ; and they have reason to bo proud of 
the gallant defence made by Laplane, who held out against the 
Russian and Prussian' besiegers, after the battle of Katzbach. 
(August 26, 1813), till the 17th of the following April. 


686 G- L 0 S S 


GLOSS, GLOSSOGRAPHER, GLOSSARY, GLOSS- 
ATOR. The Greek word yXw<rcra, meaning originally a 
tongue, hence a language or dialect, gradually came to denote 
especially any obsolete, foreign, provincial, technical, or other- 
wise peculiar word or use of a word (see Anst, , lihet. iii. 
3, 2) ; and the making of collections and explanations of such 
y\&crcr<u was at a comparatively early date a well-recognized 
form of literary activity. Even in the 5th century, among 
the many writings of Democritus of Abdera was included a 
treatise entitled He pi ‘Opurjpov rj dp&oemeLrjs ml yAwcrcrecov. 
It was not, however, until the Alexandrian period that the 
y\o)<rcroypdcf)OL became very numerous. Of many of these it 
is piobable that even the names have perished, but in the 
writings of Athenmus alone (c. 250 A D.) allusions are to be 
found to no fewer than thirty-five. Among the earliest may 
he mentioned Philetas of Cos (cl. c. 290 b c.), the elegiac poet, 
to whom Aristarchus dedicated the treatise 7rp6s<E>iApTtA; 
he was the compiler of a lexicographical work, arranged 
probably according to subjects, and entitled "'Ara/cra or 
IAwa-ffm (sometimes oltclktoi yAwrcrat). Next came his dis- 
ciple Zenodotus of Ephesus (c 280 jb.c ), one of the earliest of 
the Homeric critics and the compiler of TX&<r<rat 'Opr/pirni, 
Zenodotus m turn was succeeded by his greater pupil Aristo- 
phanes of Byzantium ( c . 200 B.C.), whose great compilation 
irepl Aegem (still partially preserved m that of Pollux), is 
known to have included ’AttikoX Aegeus, AaKaviml yAGa-om, 
and the like. Fi om the school of Aristophanes issued more 
than one glossographer of name, — Diodorus, Artemidorus 
(yAwcrcrat, and a collection of Aegeus Sij/apTVTimi), Nicander of 
Colophon (yAOcrcrat, of which some twenty-six fragments still 
survive), and Aristarchus, the fatuous critic, whose numerous 
labouis included an arrangment of the Homeric vocabulary 
(Aegeus) in the order of the books. Contemporary with the 
last named was Crates of Mallos, who, besides making some 
new contributions to Gieek lexicography and dialectology, 
was the first to create at Rome a taste for similar investi- 
gations in connexion with the Latin idioms. From his 
school proceeded Zenodotus of Mallos, the compiler of 
'EOvlkcu Aegeus or y Amararai, a work said to have been designed 
chiefly to support the views of the school of Pergamus as to 
the allegorical interpretation of Homer. 1 Of later date were 
Didymus (Chalkenteros, c. 50 b.c), who made collections 
of Aegeis r/iayuSon/xeVai, mpiKal, &c., Apollonius Sophista 
(c 20 b.o.), whose Homeric Lexicon has come down to 
modern times ; and Neoptolemus, known distinctively as 
6 yXwc rcraypix^os. Coming down to the beginning of the 
first century of the Christian era we find Apion, a gram- 
marian and rhetorician at Rome during the reigns of 
Tiberius and Claudius, following up the labours of Aristar- 
chus and other predecessors with yA Scram 'O/x^/n/cai, and 
a treatise 7 repl rrjs 'PwfiaiKrjs SiaAefcrov; Heliodorus or 
Herodorus was another almost contemporary glossographer ; 
Erotian also, during the roign of Nero, prepared a special 
glossary for the writings of Hippocrates, still preserved. 
To this period also Pamphilus, the author of the Aei jxdv, 
from which Diogenian and Julius Yestinus afterwards drew 
so largely, most probably belonged. In the following 
century one of the most prominent workers in this depart- 
ment of literature was ZElius Herodianus, whose treatise 
irepl jjLov-qpovs Aegem has been edited in modem times, and 
whose empepurfioi we still possess in an abridgment ; other 
names are those of Pollux, of Diogenian (Aegis mu/ro^aufi), 
of Julius Yestinus (emropfi rcov XLap.(j>iAov yAcocow), and 
especially that of Phrynichus, who flourished towards the 
close of the 2d century. His Ealogce nomimm ei verborum 
Attieorum has frequently been edited. To the 4th century 
belongs Ammonius of Alexandria (c. 389), who wrote irepl 
Qfjiomv ml bia^opm Aegem, a dictionary of words used in 


senses different from those in which they had been employed 
by older and approved writers. Of somewhat later date is 
the well-known Hesyehius, whose often-edited A egmov 
lightly superseded all previous works of the kind; Cyril, 
the celebrated patriarch of Alexandria, also contributed 
somewhat to the advancement of glossography by his 
erwaytoyi) rm tt pos Sia efropov crppaaiav Siaqbopoos tovov/jJvwv 
Aegem ; the names of Orus and Orion, of Philoxenus, and 
of the two Philemons also belong to this period. The works 
of Photius, Suidas, and Zonaras, as also the Etymologicum 
Magnum, to which might be added the Lexica Sanger- 
mcinsia and the Lexica Segueriana , have already been 
referred to (Dictionary, vol. vii. p. 183). In Latin lexi- 
cology the most prominent name is that of Festus, whose 
only extant work, however, is but an epitome of the treatise 
of Verrius Flaccus Be Verborum Significatu. This last- 
named author had himself been preceded by Yarro (Be 
Lingua Latina), who in turn makes allusion to several before 
him “ qui glossas scripserunt.” The introduction of gram- 
matical and linguistic studies into Rome is usually attributed 
to Crates of Mallos (c. 267 B.C.) mentioned above. 

To a special category of technical glossaries belongs a 
large and important class of works relating to the law- 
compilations of Justinian. Although the emperor forbade 
under severe penalties all commentaries ({i7ro/xvr;/xara) on 
his legislation (Const Deo Auctore, sec. 12 ; Const. Tanta, 
sec. 21), yet indices ('IvSt/ces) and refeiences (TraparirAa), 
as well as translations (ipjxyveiai mra rrroba) and para- 
phrases (ipfirjveiai els n-Adros), wero expressly permitted, 
and lavishly produced. Among the numerous compilers of 
alphabetically arranged Aegeis *Pa>puu7eat or Aareivimi, and 
yAwa-crai vopimC (Gloss® nomicse), Cyril and Philoxenus 
are particularly noted ; but the authors of irapaypa^al, 01 
cTYj/xeuacre is, whether egw$ev or ecroiOev Keijxeva 1 , are too 
numerous to mention. A collection of these rrapaypa^ai 
rm iraAat m, combined with veai 7rapaypa$o.i on the revised 
code called to, /3acriAiKd, was made about tlie middle of the 
12th century by a disciple of Michael Hagiotheodorita. 
This work is known as the Glossa Ordinaria rm ftacnAu<m. 2 

In Italy also, during the period of the Byzantine ascend- 
ency, various gloss® (glosse) and scholia on the Justinian code 
were produced, 3 particularly the Turin gloss (leprmted by 
Savigny), to which, apart from later additions, a date prior 
to 1000 is usually assigned After tlie total extinction 
of the Byzantine authority in the West the study of law 
became one of the free arts, and numerous schools for its 
cultivation were instituted. Among tho earliest of these 
was that of Bologna, where Pepo (1075) and Irnerius 
(1100-1118) began to give their expositions. They had a 
numerous following, who, besides delivering cxegetical 
lectures (“ ordinarise ” on the Digest and Code, “ extraordi- 
n arise ” on the rest of the Corpus Juris Civilis), also wrote 
Gloss®, first interlinear, afterwards marginal. 4 The series 
of these glossators was closed by Accursius (seo Acconso) 
with the compilation known as tho Glossa ordinaria or magis- 
trails, the authority of which soon becamo very great, so 
that ultimately it came to be a recognized maxim, “ Quod 
non agnoscit glossa, non agnoscit curia.” 5 For some 

2 See Labbe, Valeres glosses verborum juris guce passim in Basillcis 
reperiuntur (1606) ; Otto, Thesaurus juris Jtoviani, vol. ni (1697); 
Stephens, Thesaurus Ungues Orcecca, vol. Yiii. (1825), 

8 See Biener, Geschiohte der Nowttm, p. 229 sgp 

4 Imemis himself is with some probability .believed -to have been the 
author of the Bbachyiogus (g . «.). 

5 Thus Viliam (De ongme ci'oitatis Wlorentinm ) says of the G-loss® 
that “taut® auctontatis gratiseque fuere, ut consensu omnium publico 
approbarentur etspretisabohtisquepemtus aliis solfejuxtustextus legum 
opposite sunt et ubique terrarum sine controversia pro legibns obser- 
vantur, ita ut propemodnm nefas sit, non secus quam textui, Glossis 
Accursu contraire, sicut antiqua fama referente comperi.” For similar 
testimonies see Bayle’s JDictionnaire, so. “ Accursius ” and Budorff, 
Mm. RechtsgmUcMe , 1 . p. 388 (1857). 


1 See Mattel, Olossaria greeca, Moscow, 1774-5. 
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account of the glossators on the canon law, see vol. v, 
p 20 (Canon Law), 

Bible Glosses — With the decay of learning and originality 
during the dark ages grew the necessity for making and 
the custom of transcribing on manuscript copies of the 
Vulgate various notes, explanatory or otherwise, of the text. 
Ultimately collections of these glosses or sets of glosses 
came to be made They are distinguished ss either 
marginal or interlinear. The most famous collection of 
Glossce mar ff inales was that made by Walafridus Strabus 
in the 9th century , it consists of notes grammatical, his- 
torical, and theological, culled from the writings of Augus- 
tine, Ambrose, Jerome, Gregory, Isidore, Bede, Alcuin, and 
Hrabanus Maurus, with additions by himself The inter- 
linear glosses (which as a rale were not so full as the 
marginal) were sometimes theological but more generally 
purely philological. A somewhat important collection of 
interlineal glosses belonging to the former class was made 
by Anselm of Laon (c, 1100) The philological glosses 
have considerable value to the linguistic student, especially 
those which originated in Germany during the Carolingian 
period The MS. vocabularies in the libraries of St Gall, 
Munich, Vienna, Arc , have been frequently examined of 
late years with results which have been fully indicated by 
Raumer in his treatise on the influence of Christianity upon 
Old High German ( Evmirkmg des Chnstenthums auf die 
althochdeutsche Sprache). 1 Somo interlinear vernacular 
translations of portions of the Bible into the Anglo-Saxon, 
of the 9th and following centuries, have also been receutly 
reprinted (see English Bible) 

GLOSSOP, a municipal borough of Derbyshire, is situ- 
ated on the extreme northern border of the county, 14 miles 
E.S.E of Manchester. It is the chief seat of the cotton 
manufacture in Derbyshire, and it has also woollen and 
paper mills, dye and print works, and bleaching greens 
The town has for several years been rapidly increasing in 
size, and now consists of three main divisions, viz, tlie Old 
Town (or Glossop proper), Howard Town (or Glossop Dale), 
and Mill Town. The principal buildings are the town ball 
and market-house, the temperance hall, the grammar school, 
and the mechanics’ institution In the immediate neigh- 
bourhood is Glossop Hall, the seat of Baron Howard, lord 
of the manor, a picturesque old building with extensive 
terraced gardens On a hill near the town is Milandra 
Castle, tho site of a Roman station. 

Glossop was granted by Henry I. to ’William Fevered, on the 
attainder of whose son it reverted to the crown, In 1157 it was 
gifted by Henry II. to the abbey of Bnsingwerk. Henry VIII. 
bestowed if on the carl of Shrewsbury, and it now belongs to the 
Howards. It was made a municipal boiougli m 1866. The popu- 
lation in 1871 was 17,046 

'late VIL GLOUCESTER, a county in. the west midland district 
of England, bounded on the N, by Worcester and Warwick, 
on the S. by Somerset, on the E. by Oxford and Wilts, and 
on the W. by Hereford and Monmouth. The river Wye 
forms the western boundary line, the Stratford Avon part 
of the northern, the Bristol Avon the south-western, and 
tho Thames for some miles the south-eastern. The shape 
of the county is irregularly elliptical, its greatest length in 
direct line from Bristol to Clifford Chambers (N.E,) being 
54 miles, its greatest width from. Down Ampney to Pres- 
ton, near Ledbury, at right angles, 33 miles. The area, 
according to the tithe surveys— deducting 3000 acres 
of detached land incorporated by an Act of 1844 with 
the counties of Worcester, Warwick, and Wilts, by which 
they were surrounded, and 17,688 acres of water — amounts 

L Considerable interest of n similar kind attaches to the so j called 
Glossm malbergiomn pon the Latin text of the Salic law. It was at one 
time hold that in these glosses we have some relics of the ancient Celtic 
tongue ; hut their truly Germanic character was afterwards conclusively 
established by Jacob Grimm. 


to 805,103 acres, mostly cultivable. The county contains 
29 hundreds, among which are grouped 351 parishes, 
227 tithings, liberties, and hamlets, and the parishes are 
arranged m 17 poor law unions for the relief of the poor, 
and 21 petty sessional divisions for the administration of 
justice and sanitary purposes. Electoially Gloucestershire 
is divided into the two divisions of East and West Glouces- 
tershire, each returning two members The latter com- 
prises Dean Forest to the Severn bank (the “ Eye between 
Severn and Wye ’ of the local proverb), and the country 
S. of the former river to S.E, and N.E. of Dursley, the 
chief polling place of the division. East Gloucestershire, 
comprehending the rest of the county, has its chief polling 
places at Gloucester and Cheltenham, and besides these 
boroughs, the former of which returns two members 
and the latter one, has within its limits the boroughs of 
Stioud with two members, and Tewkesbury and Cirencester 
with one each. West Gloucestershire, sharing with North 
Somerset the city of Bristol, sends two more members to 
parliament, so that the total representation of the county 
is 13 members. Gloucestershire contains 28 market-towns 
and 2 cities. 

The population of the county in 1851 was 458,805 
(218,187 males and 240,618 females) ; in 1861 it was 
485,770 (229,009 males and 256,761 females) ; and in 
1871 it had increased to 534,320 (251,943 males and 
282,377 females). Since the first census m 1801 the 
population has increased by 283,917 persons, or 113 per 
cent. 

The population of the principal towns at the census of 
1871 was as follows • — 


Bristol city.. .. 182,552 Tetbnry 3,349 

Cheltenham 41,923 Newent . . 3,168 

Gloucester. .... . 18,341 Dursley,, . . , 2,617 

Stroud 7,082 Wotton-undcr-Edgo , .2,314 

Cirencester .. . 6,096 Newnhani .. , 1,483 

Tcwkesbmy, .. . 5,409 


The county has three natural divisions, the hill, the 
vale, and the forest, parallel to each other north and south. 
(1.) The hill country, which, except tho high ground of the 
Forest of Dean, consists wholly of the Coteswolds, a range 
extending from Broadway near Chipping-Campden on the 
north to Bath on the south, and from Birdlip hills on the 
west to Burfordon the east, and traversing the eastern side 
of the county at an average elevation of 7 00 feet, though in 
parts, as at Cleeve Hill near Prestbury, it is LI 34 feet 
above the level of the sea. It covers nearly 300.000 
acres of undulating table-land, locally subdivided into the 
Southwolds betwixt Bath and Badminton, the Stroudwater 
hills betwixt Tetbury and Woodcbester, and tbe Coteswolds 
proper, or the rest of the hill country northward. (2.) The 
Yale, or that level tract extending from the base of the 
Coteswolds to tbe east bank of the Severn, the upper or nor- 
thern part of which expanse is known as the vale of Glou- 
cester, and embraces Gloucester, Cheltenham, Tewkesbury, 
and some 50,000 acres ; whilst the lower is the vale of 
Berkeley, a tract of similar area reaching from Aust Cliff 
on the Severn opposite the mouth of the Wye to Robin’s 
Wood bill, two miles south-east of Gloucester. The vale 
of Gloucester is a continuation of the vale of Evesham. 
(3 ) Tbs Forest division is the peninsula lying between the 
Wye and the Severn, in modern times limited to the Forest 
of Dean, but anciently occupying all Gloucestershire west 
of Severn, and covering some 43,000 acres. The area of 
the present forest is 23,015 acres, 11,000 ©f which are en- 
closed. Its length from north to isauth is 20 miles, its 
breadth (east to west) 10 miles. 

Geology . — Though the igneous -rocks are little de- 
veloped, the great variety of sedimentary deposits makes 
Gloucestershire :a rich 'field for .the geologist. At 
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Damory, Charfield. and "Woodford is a patch of green- 
stone, the cause of the upheaval of the Upper Silurian 
basin of Tortworth, m which, are the oldest stratified 
rocks of the county. Of these the Upper Llandovery 
is the dominant stratum, exposed near Damory mill, 
Micklewood chase, and Purton passage, wrapping round 
the base of May and Huntley hills, and reappearing m the 
vale of Woolhope. The Wenlock limestone is exposed at 
Falfield mill and Whitfield, and quarried for burning at 
May hill. The Lower Ludlow shales or mudstones are seen 
at Berkeley and Purton, where the upper part is probably 
Aymestry limestone. The series of sandy shales and sand- 
stones which, as Downton sandstones and Ledbury shales, 
form a transition to the Old Bed Sandstone, are quarried at 
Dymock The “ Old Red ” itself occurs at Berkeley, Tort- 
worth Green, Thornbury, and several places m the Bristol 
coal-field, in anticlinal folds forming hills. It forms also 
the great basin extending from Ross to Monmouth and from 
Dymock to Mitcheldean, Abenhall, Blakeney, &c., within 
which is the Carboniferous basin of the Forest It is cut 
through by the Wye from Monmouth to Woolaston. This 
formation is over 8000 feet thick in the Forest of Dean. 
The Bristol and Forest Carboniferous basins lie within the 
synclinal folds of the Old Red Sandstone; and though the 
seams of coal have not yet been correlated, they must have 
been once continuous, as further appears from the existence 
of au intermediate basin, recently pieiced, under the 
Severn. The lower limestone shales are 500 feet thick 
in the Bnstol area, and only 165 in the Forest, richly 
fossil herons, and famous for their bone bed. The great 
marine series known as the Mountain Limestone, forming 
the walls of the grand gorges of the Wye and Avon, are 
over 2000 feet thick m the latter district, only 480 in the 
former, where it yields the brown hematite so largely 
worked for iron even from R,oman tunes. It is much used 
too for lime and road metal. Above this comes the Mill- 
stone Grit, well seen at Brandon hill, where it is 1000 feet 
in thickness, though but 455 m the forest. On this rest 
the Coal-measures, consisting in the Bnstol field of two great 
series, the lower 2000 feet thick with 36 seams, the 
upper 3000 feet with 22 seams, 9 of which roach 2 feet in 
thickness. These two series are divided by over 1700 feet 
of hard sandstone (Pennant Grit), containing only 5 coal- 
seams. In the Forest coal-field the whole series is not 3000 
feet thick, with but 15 seams. At Durdham Down a 
Dolomitic conglomerate, of the age known as Keuper or 
Upper Trias, rests uncon formably on the edges of the 
Palaeozoic rocks, and is evidently a shore deposit, yielding 
dinosaurian remains Above the Keuper clays come the 
Penarth beds, of which classical secLions occur at West- 
bury, Aust, &c, The series consists of grey marls, black 
paper shales containing much pyrites and a celebrated bone 
bed, the Cotham landscape marble, and tho white Lias 
limestone, yielding O sir ext Ziassicct and Curdium Jikceti- 
cum, The district of Over Severn is mamly of Keuper 
marls. The whole Vale of Gloucester is occupied by the 
next formation, the Lias, a warm sea deposit of clays and 
clayey limestones, characterized by ammonites, belemnites, 
and gigantic saurians. At its base is the insect limestone 
bed. The pastures producing Gloucester cheese aroon the 
clays of the Lower Lias. The more calcareous Middle Lias 
or maristone forms hillocks flanking the Oolite escarpment 
of the Coteswolds, as at Wotton-under-Edge, and Church- 
down. The Coteswolds consist of the great limestone 
series of the Lower Oolite. At the base is a transition 
series of sands, 30 to 40 feet thick, well developed at Nails- 
worth and Frocester Leckhampton hill is a typical section 
of the Lower Oolite, where the sands are capped by 40 feet 
of a remarkable pea grit. Above this are 147 feet of free- 
stone,’ 7 feet of oolite marl, 34 feet of upper freestone, 
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and 38 feet of ragstone. The Painswick stone belongs 
to lower freestone. Resting on the Inferior Oolite, and 
dipping with it to SE., is the “fuller’s earth,” a rubbly 
limestone about 100 feet thick, throwing out many of the 
springs which form the head waters of the Thames. Next 
comes the Great or Bath Oolite, at the base of which are the 
Stonesfield “ slate ” beds, quarried for roofing, paling, &c , 
at Sevenhampton and elsewhere. From the Great Oolite 
Mmchinhampton stone is obtained, and at its top is about 
40 feet of flaggy Oolite with bands of clay known as the 
Forest Marble. Ripple marks are abundant on the flags , 
in fact all the Oolites seem to have been near shore or in 
shallow water, much of the limestone being merely com- 
minuted coral. The highest bed of the Lower Oolite is the 
Cornbrash, about 40 feet of rubble, productive in corn, form- 
ing a narrow belt from Siddington to Fairford. Near the 
latter town and Lechlade is a small tract of blue Oxford 
Clay of the Middle Oolite. The county has no higher 
Secondary or Tertiary rocks , but the Quaternary series is 
represented hy much northern drift gravel in the Vale and 
Over Severn, by accumulations of Oolitic detritus, including 
post-Glacial extinct mammalian remains on the flanks of 
the Coteswolds, and by submerged forests extending from 
Sharpness to Gloucester. 1 

Agriculture— In the soil of the hill country is so much 
lime that a liberal supply of manure is required. This is 
provided by folding sheep, and by paring and burning the 
turf and stzewmg the ashes on the surface, Good crops of 
barley and oats are thus obtained, and even of wheat, if the 
soil is mixed with clay. But the poorest land of the hill 
country affords excellent pasturage for sheep, the staple 
commodity of the district; and the sainfoin, which grows 
wild, yields abundantly under cultivation. The Coteswolds 
have been famous for the breed of sheep named from them 
smeo the early part of the 15th century, — a breed hardy 
and prolific, with lambs that quickly put on fleece, and 
become attempered to the bracing cold of the hills, where 
vegetation is a month later than m the vale. Improved 
of late years by judicious crossing with the Leicester 
sheep, the modern Coteswold has attained high perfection 
of weight, shape, fleece, and quality. The ewes are good 
mothers; the wool produce, of which the staple is long and 
mellow to the hand though rather coarse in quality, is an 
important item, averaging from 7 to 8 lb a head in a 
Coteswold flock. An impulse has been given to Coteswold 
farming since the chartering m 1845 of the Royal Agri- 
cultural College at Cirencester, to instruct young men in 
farming and the kindred sciences. The pupils engage in 
the cultivation of a farm of 700 acres attached to the col- 
lege, a Gothic structure near Circencesler, which has hitherto 
accommodated on an average 100 inmates. Yet, despite 
the inarch of improvement, the aspect of the district is 
somewhat barren, owing to the absence of trees and bedge- 
iows in the so-called “stone wall” country, and to the 
size of the farms, sometimes exceeding 1000 acres. Cattle 
are kept for home needs and to improve the soil. Oats 
and barley are the chief grain, crops. In the Vale the deep 
rich black and red loamy soil is well adapted for cattle, 
and a moist mild climate favours the growth of grasses 
and root crops. A great proportion of tho Vale is in per- 
manent pasture, and its farmers look largely to hay 
as the winter food of their stock. The cattle, save on the 
frontier of Herefordshire, are mostly shorthorns, of which 


1 Authorities — Geology of East Somerset and Gloucester Coalfields, 
II. B Woodward, F G.S ; Memoirs of Geol. Survey, London, 1876 ; 
“Geology of Country round Cheltenham,” E. Hull, A.B., F. G S., 
in Memoirs of Geol. Swrvey, 1857 ; “ Geology of Parts of "Wilts and 
Gloucester,” ib , 1852 ; The Coteswold Hills, John Lycett, London, 
1857, papers by Mr Lycett m Quart. Joum. of Geol. Soc., vol iv., 
and by Dr Wright m vols. xii. and xvi. 
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many are fed for distant maikets, many reared and kept 
for dairy purposes. The ncli grazing tract of the Yale of 
Berkeley is said to produce annually 1200 tons of the 
famous double Gloucester cheeses, and. the Yale m general 
has long been celebrated for its cheese and butter. The 
Vale of Gloucestei is the chief com district Its aspect is 
genet ally pastoial, characteiized by grass-lands hemmed m 
with hodgeiows and hedgerow timber, and dotted with 
apples, pears, and orchard fruit as if to compensate for the 
comparative barrenness of the Coteswolds. The Yale, fiom 
its position and climate, is subject to violent storms of wind 
and ram. 

Statistics of Agncaltui e for Gloucestershire as returned on 
i th of June 1878 

Total area . 804,977 acres 

Total acreage nndei eiops, bare fallow, and glass, 648,795 ,, 
Corn crops (nearly one-half wheat and one-fouith 

barley) . . , 172,515 „ 

Green ciops (about two-tlurds turnips and swedes) . 62,679 ,, 

Grasses under rotation. .. , .. 94,279 „ 

Peimauent pasturage . . 307,026 ,, 

Blue and fallow. , 12,263 ,, 

Flax and hops .... . 33 „ 

Live Stock. 

Hoises ... . . 25,725 

Cattle . , ... 107,236 

Sheep . 416,853 

Pigs. . .. .. 69,331 

According to the Owners and Heritages Return 1872-73, 
the county was divided among 37,705 proprietors, holding 
land whoso acreage was 733,640, and whose gross esti- 
mated rental was £2, 556, 543. The estimated extent of 
commons and waste lands was 7429 acres. Of the owners 
7 6 pei cent, possessed less than one acre, aud the average 
value all over was £3, 8s Ilf cl. There were 10 proprie- 
tor who possessed upwards of 5000 acres, viz • — Lord 
Yitzhardmge, 18,264; Duke of Beaufort, 16,610; Lord 
Sherborne, 15,773 , Earl Bathurst, 9967 ; Crown Pro- 
perty, 9575 , R. S. Holford (Weston Birt), 9332 ; Thomas 
W. C. Master (Cirencester), 7226 ; Earl Eldon (Encomb), 
6664; Lord Sudeley (Wiiiclicomb), 6620; Earl Ducie, 
5193. 

Forest District . — The surface of this district is agree- 
ably undulating to the height of from 120 to 1000 feet, and 
its sandy peat sod renders it most suitable for the growth of 
timber, which is the causo of its having been a royal forest 
from time immemorial. J ohn Evelyn records that the com- 
manders of the Armada had orders not to leave m it a tree 
standing. In the reign of Charles I. the Forest contained 
105,537 trees, and, straitened for money, he granted it to 
Sir John Wyntour for £10,000, and a fee farm rent of 
£2000, The grant was cancelled by Cromwell, but at the 
Restoration only 30,000 were left, and Wyntour, having got 
another grant, destroyed all but 200 trees fit for navy 
timber. In 1680 an Act was passed to enclose 11,000 
acres and plant with oak and beech for supply of the 
dockyards ; and the present forest, though not containing 
very many gigantic oaks, has six “ walks ” covered with 
timber in various stages of growth. The two finest oaks 
of the Forest are a headless giant 45 feet in girth just out- 
side the village of Newland, to the left of the road from 
Coleford to Monmouth, and “Jack of the Yat,” with 19 feet 
of girth, on the right of the roadside from Coleford to 
Mitcheldean. 1 

1 The Forest is locally governed by two crown-appointed deputy 
gavellers to superintend the woods and mines, and. four verderers 
elected by the freeholders, whose office, since the extermination of the 
deer in 1850, is almost purely honorary. Prom, time immemorial all 
persons horn m the hundred of St Briavel’s, who have worked a year 
and a day in a coal mine, become “ free miners,” and may work coal 
m any part of the Forest not previously occupied. At the present 
time the Forest laws are administered at the Speech-House by the 
queen’s officers and the free miners* 


Botany — The flora of the county, representing that of 
the two main hydrographical areas of the kingdom and of 
various geological formations, is extremely rich. Its dis- 
tinct forms of phanei ogams number moie than half the 
Bdtish fioia But there is little bog land m the county, 
and no true sea coast Hence certain gaps in the list of 
indigenous plants. There aie only some 25 species of 
ferns; but the rare flowers mentioned below are woitliy 
of note as indigenous.- 3 The quantity of mistletoe on the 
numerous apple trees m the cider orchards of the Vale is 
another botanical featuieof the county, a parasite occuning 
on other trees also, notably on the Badkarn Couit oak, 
Sedbury Park, Chepstow, and oil the Frampton-on-Sevem 
oak. The elm, used at Bristol for shipbuilding, the 
willow, aud the maple form the chief hedge timber of the 
Vale, while in the Forest some fine hollies, 6 feet round, are 
found amongst the oaks. The Spanish chestnut at Torfc- 
woith, Piff’s elm, Boddington, near Cheltenham, and the 
Lassmgton oalc are the most notable trees of the county. 
Mustard was once much cultivated m the Vale, “ few houses 
being without a cannon ball and bowl in which the seeds 
were bruised” (see Fudge’s General Views of Agriculture of 
Gloucester , London, 1807). 3 

Communication and Trade — Gloucestei slme is, m vutue of its 
two city ports, Bristol and Gloucestei, a maritime county The 
approach to the first is by the Somerset Avon, to the second by 
the Severn, or, more strictly, by the Gloucester and Beikeley 
canal, for which, owing to the dangeious navigation of the Severn, 
an Act was obtained in 1793, though the woiks weie not com- 
pleted and opened for traffic till 1827. They consisted of a small 
tidal basin and lock at Shaipness Point, on the Severn, near 
Berkeley, connecting the estuaiy of the river by a ship canal 16 
miles long with the city of Gloucester, where there was a suitable 
discharging dock, and where the canal was again connected with 
the river Severn by a lock The giadual extension of the trade 
necessitated a coirespoudmg extension of the woiks, and m 1869 a 
new and enlarged entrance, half a mile further down the liver, was 
projected, with suitable disehaigmg and lepamng docks, vlucli 
last foim one laige sheet of watei on the same level as the old 
canal connecting them also with Gloucestei. These were com- 
pleted and opened m 1874. Through the river Severn fiom Glou- 
cester to Woicester and Stouiport the port is biought into diiect 
communication with the gieat system oi internal canals throughout 
the kingdom, and both at Sharpness docks and Gloucester is m 
dnect communication with the Midland and Great "Western rail- 
way systems The following are the trade statistics of the year 
ending September 25, 1878 

Tons. Tons 


Foreign imports 

428,582 


Coasting 

105,224 

533,756 

Foreign exports 

51,047 

Coasting . ... 

. ,. . 112,176 

163 223 

Total traffic 


696,979 


Of the foreign imports 253,643 tons, amounting to about 

1.200.000 quarters, weie giam and seed The port is well situated 
ioi a corn port, its corn warehouses at Sliaipness accommodating 

100.000 quarters, and those at Gloucester about 130,000 quartern. 
The new works at Sharpness will accommodate vessels up to 
2500 tons burden. 

The Severn Bridge railway — 5 miles m length — commences at 
Lydneyby a junction with the Great Western Railway and the 
Severn and Wye lailway, crosses the Severn at Purton Passage, 
and teiimnatcs at the Berkeley new docks by a junction with the 
Midland, thus forming a long-needed connexion between the two 
sides of the river, and shortening the distances from South Wales 
to London by 14 miles, and from South Wales to Bristol by 20. 

3 Anemone Pulsatilla , Ardbis slricla ; Tlilaspi perfohatum , Hut - 
chmsia petrcea ; Poly gala oxyptera and calcarea, Cerastiim pvmlum 
Lotus angustzssimvs ; Pyrus pinnatifida ; EpiloUum lanceolatum, ; 
Sedum rupestre , Tnnia vulgaris ; Lwmawthemm nymphamdes , 
Veronica hybrida ; Orobanche Jiedercc ; Cynoglossum montanwn , 
Uinculana negleeta ; Daphne Mezermm ; Bums sempermrens ; Ce- 
i phalanthera rubra ; Galanthus nivalis. 

8 Authorities, — Swete’s Flora Bristoliensis, 1854, Buckman’s 
Botany of Cheltenham, 1844 ; Marshall’s Rural Economy of Glouces- 
tershire, 1789; H G. NichoU’s Forest of Dean, 1858; and MS. Floras 
of Gloucestershire, by Messrs Barker and Boulger. 

X. — 87 
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Its great local importance consists in providing a communication 
from South Wales and Dean Forest and their coal-fields to the 
Berkeley new docks and tlie soutli of England, and Is evidenced by 
tile various competing schemes introduced in the same session of 
1872 for bridges having the same object. The great iron bridge 
itself consists of girders constructed on a modification of the bow- 
string principle, and rests on piers composed of cast iron cylinders 
sunk down in the rock and filled with concrete. Commencing with 
the Lydney shore, the spans are as follows : — one of 134 feet, two of 
327, five of 171 feet, thirteen of 134, and one of 196 feet (inclusive 
of swing bridge over canal), making in all 22. The width of the 
river is 1186 yards, and the total length of the bridge, including 
the masonry viaduct and swing span, 1387 yards.. While the main 
object of this stupendous undertaking is the transit of coal, arrange- 
ments are also contemplated for passenger traffic across the river. 

Another canal, once of great importance to the commerce of 
Gloucestershire, is the Thames and Sevorn canal, connecting the 
navigation of these two great rivers, the first of which rises at the 
hack of Leckhampton Hill, at Seven Springs. The Thames, and 
Severn canal begins at Lecklade on the former river, and joining 
the Stroudwater canal, which crosses the Gloucester and Berkeley, 
enters the Severn at Framilode. But this canal, though of con- 
siderable engineering skill, is now but little used, the Great 
Western railway having almost entirely superseded it ; and it is 
the same with another canal running from the Severn at Gloucester 
to K ewent and Ledbury. 

Manufactures. — Gloucestershire is also an important manufac- 
turing county. In the time of Edward III. the manufacture of 
woollen cloth was introduced into its hill country by the Flemings, 
attracted probably by the facilities offered for felting by the 
numerous streams of water flowing from the Coteswolds. The 
manufacture gradually increased in spite of vexatious legislation, 
enacted with the view of encouraging native industry, hut really 
tending to hamper the trade. Cirencester is mentioned as 
its seat in Henry IV. ’s reigh, and Stroud in 1553. The 
raw material for the manufacture was long obtained from the 
produce of English flocks, but afterwards a better description of 
wool was imported from Spain, and towards the close of the last 
century a still finer quality was got from Germany. The main 
supply is now obtained from the British colonies in the southern 
hemisphere. The description of cloth for which Gloucestershire 
aud the west of England have been aud still are most famous is 
broad-clotli, dressed with teazles to produce a short close nap on the 
face, and made of all shades of colour, but chiefly black, blue, and 
scarlet. The most prosperous time of the Gloucestershire woollen 
trade was from 1800 to 1820, during which period the water-power 
of the various streams was keenly utilized, and a very large pro- 
portion of the population was engaged early and late on the several 
processes, either in their cottages or at the mills. The commercial 
crisis of 1825 very seriously crippled the trade; and though it 
afterwards recovered, it is probable that fewer persons have since 
been employed in it. The further .introduction of machinery, 
enabling manufacturers to dispense with much manual labour, the 
passing of the factory laws, and the increased facilities of obtaining 
education, have greatly improved the social habits of the maim* 
faeturing population. 

History. — Gloucestershire has not been unnoted in the annals of 
England. At Gloucester Henry III. was crowned; at Berkeley 
Castle Edward II. was murdered ; the Wars of the Boses were 
ended at the battle of Tewkesbury, where in May 1471 Queen. 
Margaret and Prince Edward wore taken prisoners ; the repulse 
which Charles I. sustained at Gloucester, when the earl of Essex: 
compelled him to raise the siege, was the climax of his fortunes. 
The county is strewn with relies of antiquity. Four Boinau roads 
intersect it ; Roman pavements and vestiges are found at Ciren- 
cester, Gloucester, "Woodchestcr, and Lydney, and camps— -British, 
Saxon, Danish, and Roman— in numerous places, with many 
interesting relics of the Middle Ages. Among these are the restored 
castle of Sudeley, near Winchcombe, a manor house before tha 
Conquest, a baronial castle in tlie days of Stephen, and the home 
in succession of the Botelers, Seymours, Queen Catherine Pan.', and 
the Chandos family ; Thornbury Castle, an interesting ruin instead 
of a castellated palace, as it would have boon had not its pretensions 
provoked the jealousy of Wolaey against its builder, Edward 
Stafford, duke of Buckingham, who was beheaded in 1621 ; St 
Briavel’s Castle, to the south of the Forest of Dean, an ancient seat 
of the Homan kings, if not the Saxon, which became the residence 
of the chief officer of the Forest, and retains in its mined state a 
decorated chimney shaft surmounted by a horn, the warder’s badge. 
Berkeley Castle, built prior to Henry II., is an almost unique speci- 
men of a feudal residence in the actual occupation of a descendant of 
its founder, Baron Fitzharding. Edward II. was murdered in a. 
detached upper chamber of tho square tower. The chief mansions, 
of the county are Badminton House (Duke of Beaufort) ; Oakley 
Park, Stroud (Earl Bathurst) ; Tortwortli Park, with a chestnut 
measuring 52 feet, a boundary tree in King Stephen’s reign (Earl. , 
Dncie) ; Sherborne Park, North loach (Lord Sherborne) ; Clearwell. I 
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Court, Coleford (Earl of Dunraven) ; Highnam Court (T. Gambier 
Parry) ; Sudeley Castle (J. Coucher Dent) ; Southam House, the 
oldest residential house in the county, built in the time of Henry 
VII., a timber and stone mansion of two stories (Earl of Elleu- 
borough) ; and Prinknash Park, a 15th century residence of the. 
abbots of Gloucester (B. St John Ackers).. Besides these there are 
various other seats of somewhat lesser size. Among the eminent 
persons born in the county are the chronicler Robert of Gloucester, 
Sebastian Cabot, William Cartwright the poet, Thomas Chatterton, 
Robert Southey, the Rev. John Eagles, and George Whitfield. 

Education.— According to the parliamentary returns of public 
elementary schools for the year ending 31st August 1876, there 
were in Gloucestershire 408 day schools, 34 of which were also 
used as night schools. Of these schools 314 were in connexion 
with the Church of England, or the Rational Society or parochial ; 
15 were board schools, 9 Roman Catholic, 36 British and Foreign, 
and 13 Wesleyan Methodist Conference schools. 

See Atlcyns’s Gloucestershire, 1769; Rudder’s Gloucestershire, a 
republication of Atkyns, with additions, 1779 ; Fosbrooke’s Abstract 
of Records and Manuscripts respecting the County of Gloucester, 
1807, 2 yols. 4to ; The Forest of Dean, an Historical and Descriptive 
Account s by H. G. Nxcholls, M.A., 1858. 

Gloucester, the capital city of the above comity, and a 
county of itself, 114 miles from London by railway, derives 
its name from the British Caer-Gloui, near which at Kings- 
holm the Romans formed their camp of Glevum, vestiges of 
which remain in four principal streets running N., S., E., 
and W., and crossingat the centre, as well as in Homan pave- 
ments, altars, coins, and pottery. A Roman station under 
Aulus Plautius, it became a city of Mercia, by name 
Gleauanceastre, under the Saxons, and is named by Bede 
as one of the noblest cities in the land. A monastery was 
founded here in C 79, in which in 1022 Bishop Wulstan of 
Worcester established the Benedictine rule. In tho 8th 
century the city was repeatedly ravaged and burnt by the 
Danish invaders, and endured ruinous conflicts up to the 
‘ time of the settlement between Canute and Edmund Iron- 
side. The abbey throve from the time of Canute, the 
foundations of the present church having been laid by 



Abbot Serlo (1072-1104), and Waiter Frocestor, its his- 
torian, becoming its first mitred abbot in 1381. _ Edward 
the Confessor often resided at Gloucester, and it was a 
favourite resort of the Norman kings, of whom Henry I. met 
with his death from a Burfeit of lampreys, for which he ac- 
quired a taste there. Henry II. held a great council there 
(1175), and Henry III. was crowned in the abbey, and 
“loved Gloucester better than London.” The “ statute of 
Gloucester” was passed (1278) in one of several parliaments 
held there ; but the tide of royal favour experienced an ebb 
when Charles I. subjected the city, garrisoned by the Par- 
liamentarians, to a critical siege, which was eventually 
raised in September 1643 by the earl of Essex. Until 1 541 
the whole of Gloucestershire lay in Worcester diocese, but 
in that year it was constituted the see of Gloucester, with 
the abbey church for its cathedral, and John Wakeman, 
last abbot of Tewkesbury, for its first bishop. The cathe- 
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dral may be succinctly described as “ a Norman carcase,” 
altered by additions in every style of Gothic architecture. 
It is 420 feet long, and 144 broad, with a beautiful central 
tower rising to the height of 225 feet, and topped by four 
graceful pinnacles. The nave is massive Norman with 
Early English roof ; the crypt also, under the choir, aisles, 
and chapels, is Norman, as is also the chapter house. The 
south porch is Perpendicular, with fan-tracery roof, as also 
is the north transept, the south being transitional Decorated. 
The choir has Perpendicular tracery and an apsidal chapel 
on each side, and the triforium carried under the east win- 
dow in a curve, so as to form a whispering gallery, is very 
noteworthy. Between the apsidal chapels is a cross lady- 
chapel, and north of the nave are the cloisters with very early 
example of fan-tracery, the carols or stalls for the monks’ 
study and writing lying to the south. The beautiful tower 
is 15 th century work. Por several years an extensive 
process of restoration has been in progress. The finest 
monument is the canopied shrine of Edward II., who was 
brought hither from Berkeley. By the visits of pilgrims 
to this the building and sanctuary were enriched. In a 
side-chapel, too, is a monument in coloured bog oak of 
Robert Ourtkose, a great benefactor to the abbey, the 
eldest son of the Conqueror, who was interred there; and 
those of Bishop Warburton and Dr Edward Jennerare also 
worthy of special mention. One of the oldest houses in 
the city is the “New Inn in the Northgate Street,” a strong 
and massive timbered house with external galleries and 
court yards, built in 1450 for the pilgrims to Edward II.’s 
shrine, by Abbot Sebroke, a traditional subterranean 
passage leading thence to the cathedral. The timber is 
principally chestnut. 



Plan of Gloucester. 

1. St Mark’s Church. (?. St Nicholas Church. 14. St Michael’s Church. 

2. Ruins of St Oswald’s 7. Franciscan Monastery IS. Post-Offico. 

Priory. (ruins). 16. Com Exchange. 

3. St Bartholomew Hos- 8. County Hall. 17. Meat and Vegetable 

pltal. 9. Theatre. Market. 

4. St Mary do Lodo and 10. St John’s Church. 18. St Mary de Crypt. 

Hooper’s Monument. 1L Wesleyan Chapel. 19. County Gaol. 

8. Dominican Monastery 12. United Hospitals. 20. Custom House, 

(ruins). 13. Bluo Coat School. 21. St Luke's Church. 

Gloucester is situated on a gentle eminence overlooking 
the Severn, and sheltered by the Coteswolds on the east, 
while the Malverns rise prominently to the west. The Tolsey 
or town-hall stands at the cross, the point of intersection of 
the four principal streets, in each of which are various 
quaintly gabled and timbered houses, helping to preserve the 
ancient aspect of the city. The most modem quarter of it 
is in and south of the region of the spa, where a chalybeate 
spring was discovered in 1814. The principal public 
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buildings are the shire hall, the town hall or Tolsey (occupy- 
ing the site of the ancient Roman capitol), the county gaol 
and penitientiary, the East-gate market, the corn market, 
the infirmary, the lunatic asylum, and the hospital erected 
in 1861 in place of the four old almshouses. There are 14 
churches and several dissenting chapels, and it may have 
been the olden proverb, “ as sure as God’s in Gloucester,” 
which provoked Oliver Cromwell to declare that the city 
had “more churches than godliness.” Of the churches four 
are of special interest : St Mary de Lode, with a very old 
chancel, and a monument of Bishop Hooper ; St Mary de 
Crypt, a cruciform structure of the 12th century, with a 
beautiful and lofty tower ; the church of St Michael, said 
to have been connected with the ancient abbey of St Peter, 
and from whose tower the curfew bell is still rung every 
evening; and St Nicholas church, originally of Norman 
erection, and possessing a tower and other portions of 
later date. A new episcopal palace was erected in 1862. 
There are three endowed schools : the College school, 
re-founded by Henry VIII., as part of the cathedral estab- 
lishment ; the Crypt school, founded by Dame Joan Cooke 
in the same reign; and Sir Thomas Rich’s Blue Coat 
Hospital for 34 boys (1666). The first Sunday school was 
held in Gloucester, being originated by Robert Raikes. 
Gloucester has returned two members to parliament since 
the 23d year of Edward I. The city was chartered by 
Richard III., and is now governed by a mayor, nine aider- 
men, and twenty-seven burgesses. Its ancient industries 
were iron-founding, cloth-making, pin-making, and bell- 
founding, but the last two have been for some time discon- 
tinued. It now possesses match works, foundries, mai:ble 
and slate works, saw-mills, chemical works, rope works, flour- 
mills, manufactories of railway waggons, engines, and agri- 
cultural implements, and boat and. ship -building yards. 
In 1877 the number of British ships that entered the port 
was 3762, with a tonnage of 272,391, and of foreign ships 
549, with a tonnage of 167,200; the number of British 
ships that cleared was 3992, with a tonnage of 278,773, 
and of foreign ships 488, with a tonnage of 144,581. The 
principal imports are timber, corn, wine, and spirits, and 
the principal exports iron, coals, malt, salt, bricks, and 
pottery. The town is celebrated for its Severn salmon 
and lampreys. Near the canals and docks are the remains 
(a gateway and some walls) of Llanthony Priory, a cell of the 
mother abbey in the vale of Ewyas, Monmouthshire, which 
in the reign of Edward IV. had become the secondary 
establishment. The famous bore of the Severn attains 
its great height just below Gloucester. The area of 
the municipal borough is 415 acres, and of the parlia- 
mentary borough 1606 acres. The population of the 
municipal and parliamentary borough in 1861 was 16,512 : 
that of the municipal borough in 1871 was 18,330, and o: 
the parliamentary borough (extended since 1861) 31,804 
The municipal and parliamentary boroughs now coincide. 

See Handbook to the Cathedrals of England, Western Division. 
1864; General Architectural Description of the Cathedral Churcl 
at Gloucester, with Plans and Sketches, by Frederick S. Waller 
F.R.I.B.A., 1856. (J. DA.) 

GLOUCESTER, a city and port of entry of Esses 
county, Massachusetts, United States, is beautifully situatec 
near the southern extremity of the peninsula of Cape Ann 
30 miles N.N.E. of Boston by rail. It includes s*ix vil 
lages—Gloucester village, East Gloucester, West Gloucester 
Annisquam, Bay View, andLanesville. The harbour, open 
ing out into Massachusetts bay, is one of the best on tb 
coast, and is defended by a fort. The prosperity o 
Gloucester depends mainly on its cod and mackerel fisheries 
which employ nearly 400 vessels, with upwards of 350' 
men, and have an annual Value of about 4,000,000 dollars 
Eor the year ending June -30, 1878, the total value of in 
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ports was 81,450 dollars, of domestic exports 36,172 dollars, 
and of foreign exports 384 dollars. Steamers ply daily 
between the city and Boston. There are a number of manu- 
factories connected chiefly with the fisheries, and in the 
neighbourhood there are extensive granite quarries. Glou- 
cester possesses a fine city hall, a high school, seven gram- 
mar schools, and a free library. On account of its attrac- 
tive situation, and the fine scenery of the neighbourhood, 
it is a favourite summer residence About 2 miles fiom 
it is Norman’s Woe, the scene of the wreck of the “ Hes- 
perus,” celebrated m Longfellow’s poem. 

Gloucester received its name from the fact that many of its eaily 
settlers came from the county of Gloucester m England. It was 
occupied as a fishing station m 1624, was mcoipoiated as a town m 
1642, and was made a city m 1874 It was attacked by the 
English in 1775 and m 1814, m both cases unsuccessfully The 
population in 1800 was 5313 ; in 1850, 7786; in 1860, 10,904 , and 
in 1S70, 15,389, of whom 4007 were foteigners 

GLOUCESTER, Robert of. See Robert op Glou- 
cester 

GLOVE (Saxon fflof), a covering for the hand, with a 
separate sheath for each finger. Among our ancestors, to 
throw down the glove or gauntlet was equivalent to a 
challenge to single combat, and the person thus defied 
signified his acceptance of the challenge by taking up the 
glove, and casting down his own, — which ceremony was re- 
garded as a mutual compact to meet at the time and place 
specified. This custom, according to Favyn {The Aire 
d’Honneur et de Chevalene), was derived from the Oriental 
mode of contracting sales of land and the like by giving the 
purchaser a glove, by way of delivery or investiture ; and 
to this effect he quotes Ruth iv. 7 and Psa. cvm 9, 
passages where the word commonly translated “ shoe ” is by 
some rendered “glove ” Du Cange quotes from a charter of 
the 13tli century an instance of re-investiture or restitution 
symbolized by the person depositing his glove on the earth. 
The use of gloves is of high antiquity. There is reason to 
believe the ancient Persians wore them, since it is mentioned 
in the Cyropcedia of Xenophon that on one occasion Cyrus 
went without his gloves , and we know that some kind of 
protecting coverings for the hands were used by the Greeks 
and Romans in certain kinds of manual labour, although 
their precise form 13 unknown. 

The word gcmtus, used for a glove in mediaeval Latin, is 
obviously of Teutonic derivation. In the life of St Oolum- 
banus, written by Jonas, abbot of Bobbio, in the 7tli cen- 
tury, gloves for protecting the hands in manual labour are 
spoken of as “tegumenta manuum quse Ga Hi wantos vocant.” 
A pan 1 of gloves are mentioned m the will of Bishop Ricul- 
fus, who died 915 a.d. Gloves did not become articles of 
ecclesiastical vestment till the 12th century. They do not 
appear in the Bayeux tapestry, ancl they did not come into 
general use in England till the 13th century Matthew 
Pans, noticing the burial of Henry II. (1189), mentions that 
he was buried m his coronation robes, with a golden crown 
on his head and gloves on his hands. Gloves were also 
found on the hands of Kmg John when his tomb was opened 
in 1797, and on the hands of Edward I. when his tomb was 
opened in 1 774. In the 1 4th century they were in common 
use among the better classes. In the 16th century they 
were frequently embroidered with great elaboration, and in 
the reign of Charles II, the short sleeves of the ladies’ 
dresses brought in long gloves reaching almost to the elbow. 
It is an old custom m England that a pair of gloves are 
given by the sheriff to the judge who presides at a maiden 
assize ; and in Scotland white gloves are given to the judges 
on a maiden circuit, — that is, when there are no cases for 
trial. 

The manufacture of gloves was early introduced into the 
British Islands, and such was the dignity of the craft that, 
as early as the reign of King Robert III, the incorporation 


of glovers of Perth was chartered — a wealthy guild still 
existing, although the calling has long ceased to characterize 
that town. The glovers’ company of London received its 
armorial hearings as early as 1464, hut the body was not 
chartered till 1638; and m "Worcester, which has long been 
the principal British centre of the trade, a company was 
incorporated m 1661. 

The glove mdustiy of the present day is both extensive 
and diversified, seeing that gloves aie now almost univer- 
sally worn, and made of various classes of material and m 
seveial different ways Of yarn, thread, silk, and cloth 
gloves it is unnecessary to speak, as these varieties are, m 
comparison with leather gloves, of comparatively little im- 
portance. The leather employed by glovers is prepared 
from the skins of deer, sheep and lambs, goats and kids — 
the last being by far the most important. The skins are 
prepared either by the ordinary processes of shamoymg for 
wash-leather and doe or buck leather gloves, or by a special 
method of tawing m the case of ordinary diess gloves. The 
kid-skms are puncipally collected by hawkeis m the South 
European countries, and sold in the Leipsic and Naples 
fairs. The tawing industry is conducted ou a great scale 
at Annonay, Pans, and Milhau m France. The tawing 
process differs from ordinary tanning m the gieater care 
and cleanliness of all the operations, in the submission 
of the dressed skins to a brief fermentation by piling 
them under the influence of heat, which mci eases the soft- 
ness and flexibility of the leather, and in tawing with a 
mixture of flour, the yellow of eggs, and alum. On the 
completion of this operation, they aie stretched by hand ancl 
dried as rapidly as possible. Thereafter they are damped, 
placed m dozens between linen cloths, and worked about to 
render them soft and pliable, after which they are planed 
on the flesh side, dried, and again planed. They are then 
polished by rubbing with a heavy glass disc or other smooth 
substance, and dyed by brushing liquid dyes over one side. 
Finally they are stretched on a marble table, and smoothed 
with a blunt knife. From, a kid skin so prepared tlio 
materials of three gloves are obtained. The skins are 
moistened and stretched, and the various parts are cut out 
by a machine having steel punches the shape and size 
desired. The thumb piece, the quirks and the fourclietlos 
inserted between the fingers, and the wrist welt — the latter 
frequently white — are cut out separately. Machine sewing, 
in which a kind of button stitch is made, is to a small ex- 
tent utilized m the manufacture of gloves ; hut the greater 
part of the sewing is done by hand. The pieces to he sewn 
together are placed m a machine between a pair of jaws, 
the holding edgo of which is composed of fine saw tooth, 
between each of which the sewer passes back and forward 
her needle, and in this way a neat uniform stitch is secured. 
There are three kinds of liand-sewing m the glove trade — 
round sewing or ordinary glove stitch, piqud stitch, and 
prick seam After sewing, the hacks are stitched or tam- 
boured, the button-hole is formed, the wrist attached, and 
the button sewed on, thus finishing the glove. After damp- 
ing and stretching to its utmost length, the glove is ready 
to be stamped and put up for use. 

Paris is, beyond question, the most important centre of 
glove-making, and for delicacy of material and beauty o± 
workmanship the productions of some Parisian manufac- 
turers are without any rivals , but it is at Grenoble that 
French gloves are most extensively manufactured. English 
gloves, of unfailing excellence of material and workmanship, 
are principally made at "Worcester; and in one specialty — 
“ dogskin ” gloves made from Gape sheep-skin, having a 
warm tan colour—-English makers have no competitors. A 
very large quantity of cheap but useful gloves are made at 
Brussels and Copenhagen. During the year 1876, 1,084,400 
dozen pairs, of a value of £1,380,884, were imported into 
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the United Kingdom from France ; from Belgium there 
were 301,305 dozen pairs, valued at .£345, 174; and the 
total imports from all quarters amounted to 1,497,437 dozen 
pairs, ot a value of £1,840,956. In 1878 the totalimports 
were 1,060,040 dozen pairs, valued at £1,302,060 

Buck&lan gloves are largely made m the United States, 
and that branch, together with a limited production of kid 
and other gloves, is chiefly centred in the village of 
Gloversville, Fulton co., N.Y. It is estimated that from 
about 140 separate glove factories in that village not less 
than two-thirds of the gloves made in the United States 
are sent out. Kid gloves are made to some extent in New 
Yoik city 

GLOVER, Richard (1712-1785), an English poet, 
was born m 1712. He was the son of a London mer- 
chant, and received his education at Cheam in Surrey. 
While there lie wrote m his sixteenth year a poem to the 
memory of Sir Isaac Newton, which was appended by Dr 
Pemberton to his Vieio of Heioton’s Philosophy , published in 
1728 Though Glover followed the business of his father, 
he devoted much of his attention to liteiary pursuits, and 
he acquired the reputation of being one of the best Greek 
scholars and most famous poets ot his day. In 1737 he 
published an epic poem, Leonidas, written in celebration 
of the defence of Thermopylae, As the praise of liberty 
formed the subject matter of the poem, it was thought to 
have a special reference to the politics of the time ; and 
being warmly commended by the regent and his court, by 
Lord Lyttelton, and the novelist Fielding, it soon passed 
through several editions. Though exhibiting a well-culti- 
vated taste and some skill m versification, it possesses, how- 
ever, little poetical merit, and is totally wanting m the 
higher qualities of epic poetry. A continuation of the 
Leonidas , entitled Aiheniad , subsequently appeared, but 
had little or no popularity. In 1739 Glover published a 
poem entitled London, or the Progress of Commerce ; and in 
tiro same year, with a view to excite the nation against the 
Spaniards, he wrote a ballad, Hosier's Ghost , which is 
spirited and effective, and was one of the most popular of 
its day. He was also the author of two tragedies, Loadicea 
(1753) and Medea (1761), which, however, on account of their 
close imitation of Greek models, are unsuitedfor the modern 
stage Tho success of Glover’s Leonidas led him to take 
considerable interest m politics, and in 1760 he entered 
parliament as member for Weymouth, in which capacity his 
abilities as a speaker, and his knowledge of commercial 
questions, acquired for him considerable influence. He died 
in November 1785. His diary, entitled Memoirs of a dis- 
tinguished literary and political Character from 1742 to 
1757, was published in 1813. Glover is one of the reputed 
authors of Junius ; but his claims — which were advocated 
in an Inquiry concerning the author of the Letters of Junius, 
ioith reference to the Memoirs , dec., published m 1815— -rest 
on very slight grounds. 

GLOWWORM Bee Coleoptera, vol vi. p. 132 

GLUCINUM, or Beryllium (Greek yXvK-us, sweet, from 
the taste of its salts), is a metal related most nearly in its 
physical properties to zinc and mercury, symbol G, atomic 
weight 9 '3. It occurs in the beryl and emerald, G g Al 2 Si 6 0 18 , 
or 3G0,Al a 0 g ,6Si0 2 (see vol. iii. p. 613, and vol. vni. p. 
170), from which its oxide was earliest obtained by Vauquelin 
in 1798; also in tho minerals euclase (H 2 G 2 Al 2 Si 2 O 10 , or 
H a 0,2G0,Al a 0 g ,2Si0 2 ), phenacite (G 2 Si0 4 ), chrysoberyl 
(GO, A1 2 0 3 ), gaciolinite, leucophanite, and helvite. Glucinum 
was first obtained by Wohler and Bussy in 1828, in an im- 
pure pulverulent form, by the fusion of its chloride with 
potassium; and by Debray in 1854, in the compact state, 
by the decomposition in an atmosphere of hydrogen of the 
vapour of the chloride by that of sodium (Ann. Chim. Phys., 
ser, iii, vol. xliv, 5). Heated in air the metal oxidizes 


superficially, or, if in a state of fine division, burns with 
brilliancy. The spark-spectrum of glucinum presents two 
brilliant blue lines. Glucinum may be estimated in mine- 
rals, after removal of their silica, in the insoluble form or 
as fluoride, by the separation of aluminium mostly as alum, 
what remains being then thrown down, with iron, by means 
of warm solution of ammonium caibonate ; to the filtrate 
excess of hydrochloric acid is added, and finally the 
glucinum is precipitated as hydrate, G(OH) 2 , winch is 
washed, dried, and ignited. An alloy of glucinum with iron 
has been obtained by Davy and by Stromeyer. 

On the chemistry of glucinum see further vol. v. pp 526-8 and 
543, also Watts, Diet of Chemistry, n , W Cioolces, tided Methods 
in Chemical Analysis, pp 45, 46, 66 , andRoscoe and. Schorlemmer, 
Treatise on Chemisliy, v. pt 1, pp 231-6. 

GLUCK (uot, as frequently spelt, Gluck), Christopher 
Willibald (1714-1787), a celebrated opeiatic composer, 
was born at Heidenwang, near Neumarkt, m the Upper 
Palatinate, on July 2, 1714. He belonged to the lower 
middle class, his father being gamekeeper to Prince Lob- 
kowitz ; but the boy’s education was not neglected on that 
account From his twelfth to his eighteenth year he fre- 
quented the Jesuit school of Kommotow m the neighbour- 
hood of Prince Lobkowitz’s estate in Bohemia, where he 
not only received a good general education, but also had 
lessons in music. At the age of eighteen Gluck went to 
Prague, where he continued his musical studies under 
Czernhorsky, and maintained himself by the exercise of his 
art, sometimes iu the very humble capacity of fiddler at 
village fairs aud dances. Through the introduction of 
Prince Lobkowitz, however, he soon gained access to the best 
families of the Austrian nobility, and when in 1736 he 
proceeded to Vienna, he was hospitably received at liis pro- 
tector’s palace. Here he met Prince Melzi, an ardent lovor 
of music, who invited Gluck to accompany him to Milan, 
wheie the young musician continued his education under 
Giovanni Battista San Martini, an interesting composer 
who, although self-taught, was one of the most accomplished 
musicians of the 18th century, and has been called the 
model of Haydn. His works belong chiefly to the class 
of chamber music. Iu this lespect, however, the master’s 
example was not followed by the pupil. Gluck’s dramatic 
instinct was irrepressible, and soon we find him producing 
operas at the rapid rate necessitated by the omnivorous 
taste of the Italian public in those days. Eight of these 
works were produced at various Italian theatres between 
1741 and 1745. Although favourably received, they were 
not much above the ordinary operatic level of the day, and 
it would be needless even to give their names. Only the 
first may he mentioned here, Artaserse, libretto by Metas- 
tasio, first performed at Milan in 1741 To the repu- 
tation thus acquired Gluck owed an invitation to London, 
where in 1745 he became composer for the opera house in 
the Haymarket. The first opera produced there was called 
La Caduta dei Giganti (1746, words by Metastasio), followed 
by one of lus earlier operas, re-written for tire purpose, It 
is stated that he also appeared as a performer on the musi- 
cal glasses. The success of the two operas, as well as that 
of a so-called pasticcio , or dramatic medley entitled Piramo 
e Tisbe, was anything but brilliant, and Gluck accordingly 
left London. But his stay in England, although not 
accompanied by immediate success, was not without 
important consequences for his subsequent career. Gluck 
at this time was neither more nor less than an ordinary 
producer of Italian opera. Handel’s well-known saying 
that Gluck knew no more counterpoint thau his (Han- 
del’s) cook, whether true or not, was unfair, for the 
reason that, if Gluck had known as much counterpoint 
as the author of Israel m Egypt himself, it would have 
been difficult to make use of it in the style of music 
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then, exclusively cultivated by him. Had the young com- 
poser been successful in the ordinary opera seria, . there is 
every reason to fear that the great dramatic refoim, initiated 
by him, would never have taken place The critical temper 
of the London public fortunately averted this calamity. It 
may also be assumed that the musical atmosphere of the 
English capital, and especially the great works of Handel, 
were not without beneficial influence upon the young com- 
poser. But of still greater importance in this respect was 
a short trip to Paris, where Gluck became for the first time 
acquainted with the classic traditions and the declamatory 
style of the French opera— the future scene of his own 
triumphs. Of these great issues little trace, however, is to 
be found in the works produced by Gluck during the 
fifteen years after his return from England. _ His first opera 
written for Vienna, called La Sertwrcmide reconosciuta 
(1748), is again an opera seria of the ordinary kind, and 
little more can be said of Telemacco (Rome, 1749), La 
Olemema di Tito (Naples, 1751), and numerous occasional 
pieces of a more or less serious kind written for the court 
at Vienna, where Gluck settled permanently in 1756, having 
two years previously been appointed court chapel-master, 
with a salary of 2000 florins, by the empress Maria Theresa. 
On a previous occasion he had received the order of knight- 
hood from the pope, consequent upon the successful produc- 
tion of two of his works in Rome. During the long inter- 
val from 1756 (the date of his opera II Re Pastore) to 1762, 
Gluck seems to have matured his plans for the reform of the 
opera ; and, barring a ballet named, like Mozart’s opera, 
Don Giovanni, and some airs nouveau® to French words 
with pianoforte accompaniment, no compositions of any im- 
portance have to be recorded. His piece d’ occasion, II 
Trionfo di Clelia, produced at Bologna in 1762, is still 
written m the old manner. But his Orfeo ed JSaridice, 
played in October of the same year at Vienna, shows that 
the composer had entered upon a new career, It is 
significant that in the original score the work is de- 
scribed as a “ dramma per musica ” or music-drama, the 
title opera seria being avoided. Gluck also for the first 
time had deserted Metasbasio, and Raniero Calzabigi fur- 
nished the highly dramatic book of Orpheus . Quite apart 
from its significance in the history of dramatic music, 
Orpheus is a work which, by its intrinsic beauty, commands 
the highest admiration, and does not fail to impress an 
audience, even now, wherever an adequate representative of 
the title-part can be found. Orpheus’s air, “Che faro,” is 
known to everyone; but finer even is the great scena in which 
the poet’s song softens even the ombre sdegnose of Tartarus. 
The ascending passion of the entries of the solo (Deli! 
placatevi ; Mille pene ; Men tiranne), interrupted by the 
harsh but gradually-softening exclamations of the Furies, is 
of the highest dramatic effect. These melodies, moreover, 
as well as every declamatory passage assigned to Orpheus, 
are made subservient to the purposes of dramatic characteri- 
zation ; that is, they could not possibly be assigned to any 
other person in the drama, any more than Hamlet’s mono- 
logue could be spoken by Polonius. It is in this power of 
musically realizing a character — a power all but unknown 
in the opera of his day — that Gluck’s genius as a dramatic 
composer is chiefly shown. After a short relapse into his 
earlier manner, Gluck followed up his Orpheus by a second 
classical music-drama named Alceste , and first produced in 
December 1767 at Vienna. In his dedication of the score 
to the grand-duke of Tuscany, Gluck has fully expressed 
his aims, as well as the reasons for his total breach with the 
old traditions. “I shall try,” he writes, “to reduce music 
to its real function, that of seconding poetry by intensifying 
the expression of sentiments and the interest of situations 
without interrupting the action by needless ornament. I 
have accordingly taken care not to interrupt the singer in 


the heat of the dialogue, to wait for a tedious ritornel , nor 
do I allow him to stop on a sonorous vowel, in the middle of a 
phrase, in order to show the nimbleness of a beautiful voice 
iu a long cadenza .” Such theories, and the stern consist- 
ency with which they were carried out, were little to the 
taste of the pleasure-loving Viennese , and the success of 
Alceste , as well as that of Pans and Helena , which followed 
two years later, was not such as Gluck had desired and ex- 
pected. He therefore eagerly accepted the chance of find- 
ing a home for his art m the centre of intellectual and 
more especially diamatic life, Paris. Such a chance was 
opened to him through M. Bailli du Rollet, attache of the 
French embassy at Vienna, and a musical amateur who 
entered into Gluck’s ideas with enthusiasm. A classic 
opera for the Paris stage was accordingly projected, and the 
friends fixed upon Racine’s Iphigenie en Aulide. After 
some difficulties, overcome chiefly by the intervention of 
Gluck’s former pupil the dauphin ess Marie Antoinette, the 
opera was at last accepted and performed at the Acaddnne 
de Musique, on April 19, 1774. The great importance of 
the new work was at once perceived by the musical ama- 
teurs of the French capital, and a liot controversy on the 
merits of Iphigenie ensued, in which some of the leading 
literary men of France took part. Amongst Gluck’s 
opponents were not only the admirers of Italian vocalization 
and sweetness, but also the adherents of the earlier French 
school, who refused to see in Gluck the legitimate suc- 
cessor of Lulli and Rameau. Marmontel, Laharpe, and 
D’Alembert were opponents, the Abb<§ Arnaud and others 
the enthusiastic friends of the German master. Rousseau 
took a peculiar position in the struggle. Iu his early 
writings he is a violent partisan of Italian music, but when 
Gluck himself appeared as the French champion, he will- 
ingly acknowledged the great composer’s genius. In a letter 
to Dr Burney, written shortly before his death, Rousseau 
gives a close and appreciative analysis of the Alceste, the 
first Italian version of which Gluck had submitted to him 
for suggestions ; and when, on the first performance of the 
piece not being received favourably by the Parisian audi- 
ence, the composer exclaimed, “ Alceste est tombde,” Rous- 
seau is said to have comforted him with the flattering bou- 
mot, “Oui, mais elle est tombde du del.” The contest 
received a still more personal character when Piccini, a 
celebrated and by no means incapable composer, came to 
Paris as the champion of the Italian party. Into the details 
of the historic battle between Gluckists and Piecinists this 
is not the place to enter. Volumes have been written on 
the subject, and the whole affair has been denounced as a 
sign of the frivolity of the eighteenth century. But to 
those interested m music and iu the drama, the question 
whether the vocal virtuoso or the true dramatic artist should 
reign on the lyrical stage is by no moans without import- 
ance; although, perhaps, the gentlemen of the queen’s court, 
and their friends who applauded her countryman and pro- 
tege Gluck from “le coin de la reine,” hardly looked upon 
the matter in so serious a light. The victory at last re- 
mained, by common consent (including, it is said, Piccini’s 
own), with Gluck. The succession of the operas written for 
Paris is the following : — Orphee et Pur y dice (the Orfeo re- 
written), 1774; Alceste (also an adaptation of the earlier 
work, 1776); Armide, 1777; Iphigenie en Tauride, 1779. 
Some minor compositions, written partly by desire of the 
queen for the court festivals, it would be needless to men- 
tion. Gluck was engaged upon an opera Les JDctnaides 
when an attack of apoplexy compelled him to relinquish all 
thoughts of work. He left Paris for Vienna, where he lived 
for several years in dignified leisure, disturbed only by his 
declining health. He died on November 18, 1787. 

To the general character of Gluck’s music some allusion 
has already been made. He was essentially a dramatic 
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composer, and no notice need be taken of the few works 
belonging to a different sphere. In connexion with its 
dramatic purpose his music ought always to be judged. 
He never was a great contrapuntist in the sense that 
Bach and Handel were. But neither was there much 
room for polypkonous display in the music-drama as he 
undeistood it The chorus of Scythians in the second 
Iphujenia (“ II nous falloit du sang ”) would not gam in 
effect if it contained an elaborate fugue. This and other 
choruses in the same great work at the same time illustrate 
Gluck’s power of rendering musically national as well as 
individual characteristics. As a masterly trait of psycho- 
logical characterization may further be cited the accompani- 
ment to Orestes’s air, also in Ipkigenie en Tauncle (“Le 
calnie rentre dans mon coeur ”), where the unfortunate man 
in vain tries to find relief from the pangs of conscience, 
distinctly heard in the unceasing semiquavers of the 
orchestral accompaniment. The severe censure passed on 
Gluck for drowning the voices by tbe instruments posterity 
has converted into one of the composer’s highest claims to 
iame. Hot only has Gluck developed the orchestra as re- 
gards mere beauty and volume of sound, but he also has 
made it au important factor in the dramatic organism. 
Instances from the second Iplngeme alone might again be 
multiplied. The savage Scythians, for instance, are charac- 
terized by the noise of brass and percussion; while Iphi- 
geuie’s simple prayer is accompanied by the strings and two 
oboes. The care bestowed by Gluck upon a correct and 
emphatic declamation of the words is another important 
point in his dramatic reform. Headers interested in the 
matter will have noticed the striking parallelism between 
the views and aims advocated by Gluck m the 18th century 
and by Wagner in the 19th century — a parallelism which 
may he extended to the bitter animadversions evoked by 
these theories amongst contemporary critics. The means, 
however, by which the theories were to be realized are 
voiy different m the two cases. Gluck’s reform is essen- 
tially directed against the encroachments of the singer, 
Wagner’s against those of the composer as an independent 
artist. Gluck, it is true, felt the necessity of a perfect 
unity between music and poetry, bub he never intended to 
bring about this desirable effect by surrendering any of the 
strict forms of his own art. The consequence was that the 
poet was more than ever bound to adapt his work to the 
demands of the composer, and that the latter remained 
practically the omnipotent ruler on the operatic stage. 
Wagner at last has made dramatic purpose the supreme 
consideration to which the forms of music, as a separate 
art, have to submit. 

An altogether satisfactory biography of Gluck remains still to he 
written. With regard to the life, Anton Schmid’s Clir TV Ritter 
non Gluck may he consulted Herr Marx, in. his Gluck unci die 
Opera, has attempted to define the composer’s position m the 
history of dramatic mime M Desnoiresterres’s Gluck et Piccini 
refers to the most important portion of the composer’s career. For 
it must always he remembered that Gluck, although a German by 
birth, belongs as an artist to France rather than to his native 
country. Iiis works form as it were the musical complement to 
the tragedy of Corneille and Kacme. In France he was first appre- 
ciated, and in Franco also his traditions were continued by a school 
of highly gifted composers (F. H.) 

GLUOKSTADT, a town of Prussia, in the province of 
Bchleswig-Holsteiu, is situated on the right bank of the 
Elbe, whero it receives the small river Rhm, and on the 
railway from Itzohoe to Elmshorn, 28 miles N.W. of Altona. 
It has a Protestant and a Catholic church, a synagogue, a 
gymnasium, a provincial prison, and a provincial penitenti- 
ary. The inhabitants are chiefly engaged in commerce and 
fishing; but the frequent losses from inundations has 
greatly retarded the prosperity of the town. It suffers at 
the same time from a very deficient water supply for 
culinary purposes. 
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Gluckstadt was founded by Christian IV. of Denmark m 1616, 
and fortified in 1620. It was formerly the seat of the royal dukes 
of Schleswig-Holstein, who assumed from, it the name of Holstem- 
Gluckstadt. In 1627-8 it was besieged for fifteen weeks by Tilly, 
without success In 1814 it was blockaded by the allies and capitu- 
lated, whereupon its fortifications were demolished In 1830 it was 
made a free port. It came into the possession of Prussia along with 
the rest of Schleswig-Holstein m 1866. The population in 1875 was 
5031. 

GLUCOSE, a species of sugar, on the chemical and 
other properties and the occurrence and manufacture of 
which see articles Chemistry, vol. v. pp. 564, 572, 
Dextrin - and Diabetes, vol. vii. pp. 146, 147 ; Fermenta- 
tion, vol. ix. pp 93, 94, 96, 97; Gallic Acid, vol. x. p. 
41 ; and Sugar. 

GLUE. See Gelatin. 

GLUKHOFF, or Gluchow, as the name is transliterated 
in German, a town of Russia, at the head of a district in the 
government of Tchernigoff, 132 miles E of Tchernigoff in 
51° 54' H..lat. and 33° 35' E, long., on the highway between 
Moscow and Kieff, It is situated on the sloping banks 
of tbe Yasmin, a subtributary of the Desna, which in its turn 
unites with the Dnieper. Among its buildings are eleven 
churches and two Jewish meeting-houses, a district school, 
an almshouse, and a hospital. In 1860 its population, 
mainly engaged in agricultural pursuits and petty commerce, 
amounted to 10,008, of whom 4998 were males; in 1873 
it was 10,747 ; and according to the St Petersburg Calendar 
for 1878, it has increased to 13,398. The Jews in 1860 
numbered 2517. About 4 miles from the town, near the 
village of Poloshek, there exists an extensive deposit of 
white clay, which supplies nearly all the porcelain factories 
in Bussia. Glukhoff is mentioned in the Laurentian 
Chronicle as early as 1152. For some time it was in the 
hands of a branch of the ducal family of Tchernigoff, which 
retired before the encroachments of the Tartars in the 
middle of the 13th century. Before its final incorporation 
with Russia, it passed under the sway first of the Lithuanians 
and then of the Poles. On the destruction of Baturin by 
Peter I. in 1708, it was made the residence of the hetmans. 

GLUTEN, a tough, tenacious, ductile, somewhat elastic, 
nearly tasteless, and greyish-yellow albuminous substance, 
obtained from the flour of wheat by washing in water, in 
which it is insoluble. In Martin’s apparatus for the pre- 
paration of gluten on tbe large scale, balls of dough are 
worked backwards and forwards in troughs by means of 
cylinders, whilst water plays upon them in fine jets delivered 
by copper pipes. A sack of flour may be thus made to 
yield about 110 lb of moist gluten, and twice that quantity 
of dry starch. Good samples of white English wheat con- 
tain some 10 or 11 per cent, of gluten; from hard 
Venezuela wheat as much as 22 - 75 per cent, has been pro- 
cured. The outer and inner coats of wheat, separated from 
it as bran, contain respectively 4 or 5 and 14 to 20 per cent, of 
gluten. Gluten, when dried, loses about two-thirds of its 
weight, becoming brittle and semi-transparent ; wbenstrongly 
heated it crackles and swells, and burns like feather or horn. 
It is soluble in strong acetic acid, and in caustic alkalies, 
which latter may be used for the purification of starch in 
which it is present. When treated with 1 to '2 per cent, 
solution of hydrochloric acid it swells up, and at length 
forms a liquid resembling a solution of albumin, and 
laevorotatory as regards polarized light. Moistened with 
water and exposed to the air gluten putrefies, and evolves 
carbon dioxide, hydrogen, and sulphuretted hydrogen, and 
in the end is almost entirely resolved into a liquid, which 
contains leucin and ammonium phosphate and acetate. On 
analysis gluten shows a composition of about 53 per cent, 
of carbon, 7 per cent, of hydrogen, and nitrogen 15 to 18 
per cent., besides oxygen, and about 1 per cent, of sulphur, 
and a small quantity of inorganic matter. It is not a 
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simple substauee, and according to Ritthausen consists of 
ghtencasein (Liebig’s vegetable fibrin), glutenjibrin , gliadin 
(Pflanzenleim), glutin or vegetable gelatin, and mucedin , 
which are all closely allied to one another in chemical com- 
position. It is the gliadin which confers upon gluten its 
capacity of cohering to form elastic masses, and of separat- 
ing readily from associated starch. In the so-called gluten 
of the flour of barley, rye, and maize, this body is absent 
(Kreusler and Ritthausen). The gluten yielded by wheat 
which has undergone fermentation or has begun to sprout 
is devoid of toughness and elasticity. These qualities can 
be restored to it by kneading with salt, lime-water, or alum. 
Koopmans found that a larger amount of raw gluten was 
digested in a relatively dilute than in a strong artificial 
gastric juice, the reverse holding good of albumin. From 
experiments on six pigs and three dogs, he came to the con- 
clusion that the digestive fluid iu the stomachs of living 
animals, even of the same species, dissolves unlike quantities 
of albumin and gluten, so that if much albumin be digested 
the loss of weight of gluten present with it is but small, and 
vice versa (see Brit, and For. Med.-Gliir. Rev., 1857, ii. pp. 
318-25). Gluten is employed in the manufacture of gluten 
bread and biscuits for the diabetic (see Diabetes, vol. vii. 
p. 148), and of chocolate, and also in the adulteration of tea 
and coffee. For making bread it must he used fresh, as 
otherwise it decomposes, and does not knead well. Granu- 
lated gluten is a kind of vermicelli, made in some starch 
manufactories by mixing fresh gluten with twice its weight 
of flour, and granulating by means of a cylinder and con- 
tained stirrer, each armed with spikes, and revolving^ in 
opposite directions. The process ^completed by the drying 
and sifting of the granules. 

SeeH. Eitthausen, “Ueber die Bestamltheilo ties 'Weizcnldebers,” 
Erdmann's Journ. f. praktiscJie Chemie, lxxxv., 1862, pp. 193-229 ; 
also ii., lxxxvi., 1862, pp. 257-265; amllxxxviii., 1863, pp. 141- 
147 ; T. Langer, Leliriuch dcr Chemie , pip. 361—373 , Leipsie, 1878; 
and Payen, Industrial Chemistry , ed. B. If. Paul, 1878. 

GLUTTON, or Wolverene (Gulo luscus), a carnivor- 
ous mammal, belonging to the Mustelidoe orweasel family, 
hut differing from the typical forms of the genus Mustela 
in the greater heaviness and clumsiness of its body, present- 
ing in this respect a striking resemblance to the bear. Its 
legs are short and stout, with large feet, the toes of which 
terminate in strong, sharp claws, considerably curved. Its 
mode of progression is semi-plantigrade. In size and form 
it is not unlike the European badger, measuring from 2 to 
3 feet in length, exclusive of the thick bushy tail, which is 
about 8 inches long. Its head is broad, its eyes small, with 
defective vision, and its back arched. Its fur consists of an 
undergrowth of short woolly hair, mixed with long straight 
hairs, to the abundance and length of which on the sides 
and tail the creature owes its shaggy appearance. The 
colour of its fur is blackish-brown, with a broad baud of 
chestnut colour stretching from the shoulders along each 
side of the body, the two meeting near the root of the tail; 
while, unlike the majority of arctic animals, the fur of tlie 
glutton in winter-time grows darker in colour. Like other 
weasels it is provided with anal glands, which secrete a 
yellowish fluid possessing a highly foetid odour. The 
glutton is a boreal animal, inhabiting the northern regions 
of both hemispheres; hut most abundant in the circumpolar 
area of the New World, where it occurs throughout the 
British provinces and Alaska, being specially numerous in 
the neighbourhood of the Mackenzie River, and extending 
southwards as far as New York and the Rocky Mountains. 
Many erroneous statements have been made regarding the 
glutton by early writers on natural history, from Olaus 
Magnus to Buffon, one of which has perpetuated itself in 
the animal’s common name, — the fact being that the 
Wolverene is not more gluttonous than are the majority of 
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carnivorous animals. It feeds on grouse and the smaller 
rodents, and on foxes, which it digs from their burrows 
during the breeding season. Its want of activity, however, 
renders it dependent for most of its food on the dead car- 
cases of animals. These it frequently obtains by methods 
which have made it peculiarly obnoxious to the hunter and 
trapper. Should the hunter, after succeeding in killing his 
game, leave the carcase insufficiently protected for more 
than a single night, the glutton, whose fear of snares is 
sufficient to prevent him from touching it during the first 
night, will, if possible, get at and devour what he can of it 
on the second, hiding the remainder beneath the snow. He 
annoys the trapper by following up his lines of marten traps, 
which often extend to a length of 40 or 50 miles, each of 
which he enters from behind, extracting the bait, pulling 
up the traps, and devouring or concealing the entrapped 
martens. So persistent is the glutton in this practice, when 
once it discovers a line of traps, that its extermination along 
the trapper’s route is a necessary preliminary to the success- 
ful prosecution of his business. This is, however, no easy 
task, as the glutton is too cunning to be caught by the 
methods successfully employed on the other members of the 
weasel family. Tlie trap generally used for this purpose is 
one made to resemble a cache, or hidden store of food, such 
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as the Indians and hunters are in the habit of forming, the 
discovery and rifling of which is one of tlie glutton’s most 
congenial occupations,— the bait, instead of being paraded 
as in most traps, being in this case carefully concealed, to 
lull the knowing beast’s suspicions. One of the most pro- 
minent characteristics of the wolverene is its propensity, akin 
to that of certain members of tlie crow family, to steal and 
hide things, not merely food which it might afterwards need, 
or traps which it regards as personal enemies, but articles 
which cannot possibly have any interest for it except that 
of curiosity. An amusing instance of this is quoted by 
Coues in his valuable work, recently published, on the 
Fur-bearing Animals of North America, in which he says — 
“ A hunter and his family, having left their lodge tin- 
guarded during their absence, on their return found it 
completely gutted— the walls were there, but nothing else. 
Blankets, guns, kettles, axes, cans, knives, and all the 
other paraphernalia of a trapper’s tent had vanished, 
and the tracks left by the beast showed who had been the 
thief. The family set to work, and, by carefully following 
up all his paths, recovered, with some trifling exceptions, 
the whole of tho lost property.” The cunning it displays 
in unravelling the oftentimes complicated snares set for it 
forms at once the admiration and the despair of every 
trapper, while its great strength and ferocity render it a 
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dangerous antagonist to annuals mucli larger than itself, and 
occasionally even to man. The rutting season occurs m 
March, and the female, secure in. her burrow, produces her 
young — four or live at a hut tli — m June or July. In de- 
fence of these she is exceedingly bold, and the Indians, 
according to Cowes, “have been heud to say that they 
would sooner encounter a slie-bear with her cubs than a 
carcajou (the Indian name of the glutton) under the same 
circumstances ” The wolverene has a curious habit which 
lias not hitlieito been observed m any other of the lower 
animals. On catching sight of its relentless human enemy, it 
may be observed, before finally determining on flight, sitting 
on its haunches, and, in order to get a clearer view of the 
dauger, shading its eyes with one of its forepaws. When 
pressed for food it becomes fearless, and has then been 
known to come on boaid an ice-bound vessel, and in. pre- 
sence of the crew to seize on a canister of meat. The flesh 
of the glutton is uneatable ; it is therefore only valuable 
for its fur, which, when several skins are sewn together, 
forms elegant hearth and carriage rugs. 

GLYCAS, Michael, a Byzantine historian, often called 
Siculus. The time when he flourished is very uncertain 
He is justly reckoned among the better Byzantine historians 
on account of the teiseness and perspicuity of his style. His 
MS letters still extant are addressed to the last Constan- 
tine , thoir authenticity, however, has been questioned 
His chief work is BcfiXos ypoi/no?, divided into four parts, 
treating of history from the creation of the world to the 
death of Alexis I. Comtienus (1118). The best edition is 
that by J. Bekker, m the Bonn collection of the Byzantines 
(183G). 

GLYCERIN, Glycerine, or Glycerol (in pharmacy 
Glycemnum), a sugar-like substance obtainable from 
most natural fatty bodies by the action of alkalies and 
similar reagents, whereby the fats are decomposed, water 
being taken up, and glycerin being formed together with 
the alkalmo salt of some particular acid (varying with the 
nature of the fat). Owing to their possession of this common 
property, these natiual fatty bodies and various artificial 
derivatives of glycerin, which, behave in the same way 
when treated with alkalies, are known as glycerides . This 
decomposition into an organic acicl and a substance of more 
or less neutral character is a typical land of reaction with 
numerous classes of organic bodies, and is termed saponi- 
fication, from the circumstance that the ordinary process of 
soap-making consists simply in the formation from, natural 
fatty bodies and alkalies of the alkaline salts of the fatty 
acids thence derivable, soap being a mixture of these alkaline 
sills in various proportions, according to the particular pur- 
poses for which it is required, and its price In the ordinary 
process of soap-making the complementary product, glycerin, 
remains dissolved in the aqueous liquors from which the 
soap is separated, and is usually thrown away; in many 
olhor instances, however, in which a substance capable of 
undergoing a reaction of saponification is thus treated, the 
product complementary to the alkaline salt is the more im- 
portant of the two. 

The fact that soap is obtainable by boiling together oily 
or fatty substances and alkalies (such as potashes and natron 
or mineral alkali) was known at an early period of history, 
being mentioned by Pliuy, Galen, Aetius, and Paulus 

gin eta On the other hand, substances referred to in the 
Old Testament and translated “ soap 15 (<*.#., Jeremiah ii. 22, 
“ For though thou wash thee with nitre [properly, natron], 
and take thee much soap Malachi ni. 2, “For he is like 
a refiner’s fire, and like fuller’s soap ”) refer to the alkali 
itself (viz., borith = vegetable alkali, potash; or neter— 
mineral alkali, soda), and not to the substances prepared 
from oily bodies and those alkaline matters. Similarly 
Homer makes no mention of soap whilst describing the 


laundry operations of Nausicaa. The discovery of glycerin, 
however, is of modem origin, the body having been first 
described in 1776 by Scheele under the name of oel&uss 
(principe doux des huiles — sweet principle of oils), and 
more fully investigated subsequently byChevreul,Berthelot, 
and many other chemists, from whose researches it lesults 
that glycerin is a tnhydne alcohol indicated by the formula 
C 3 H 5 (0H) 3 , the natural fats and oils, and the glycerides 
generally, being substances of tbe nature of compound 
ethers formed from glycerin by the replacement ot the 
hydrogen of the OH groups by the radicals of certain acids, 
called for that reason “ fatty acids.” 1 The relationship ot 
these glycerides to glycerin will be more conveniently 
shown by an example, such as the seiies of bodies formed 
from glycerin by replacement of hydrogen by “ stearyl ” 
(0 ]8 H 35 0), the radical of stearic acid (C iS H 3S 0 OH). — 

Gl>ceun Monostcarm Distem in Tusleann 

CHo OH CH 2 0(C 1 b H 35 0) CH, 0(C 1s H 35 0) CH a 0(C 18 U 35 0) 

CH Oil CH . OH CH . 0(C le lX 35 0) Oil 0(C 1B H 35 0) 

Cff 3 OU CH S OH c!h 2 OH dlU 0(C ls H w 0) 


These four substances evidently form a progressive senes, 
each number of which differs from the preceding one m the 
same way, viz., that one moie stearyl group replaces 
hydrogen m the original OH groups 

The process of saponification may be viewed as the gradual 
progressive transformation of tristearin, or some analogously 
constituted substance, into distearin, monostearin, and 
glycerin, or as the similar transformation of a substance 
analogous bo distearin or to monostearm into glycerin. 
If the reaction is brought about in presence of an alkali, 
the acid set free becomes transformed into the corresponding 
alkaline salt ; hut if the decomposition is effected without 
the presence of an alkali (i.e., by means of water alone, or 
by an acid fluid), the acid set free and the glycerin are ob- 
tained together m a form which usually admits of their 
ready separation It is noticeable that with few exceptions 
the fatty and oily matters occurring m nature are sub- 
stances analogous to tristearm, i.e., they are trebly replaced 
glycerins Amongst these glycerides may be mentioned 
the following : — 

Tnstcarm— C 3 H B (0 C 18 H 8S 0) 3 The chief constituent of hard 

animal fats, such as beef and mutton tallow, &c. ; also con- 
tained m many vegetable fats in smaller quantity 

Triolein— 0jH 5 (0 C 18 H 33 0) 3 Largely present m olive oil and 

other saponifiable vegetable oil’s and soft fats, also present 
m animal fats, especially hog’s lard 

Tnyalmitm — C 3 H B (0.C 16 H3 1 0) 3 The chief constituent of palm 
oil , also contained in greater or less quantities in human 
fat, olive oil, and othei animal and vegetable fats. 

Trincinolein — C 3 H 5 (0. C 18 H 3S 0 3 ) 3 The mam constituent of 

castor oil. 

Other analogous glycerides are apparently contained m 
greater or smaller quantity in certain other oils. Thus 
m cows’ butter, inbuiyrin , C^T^O.C^IyO)^ and the 
analogous glycerides of other readily volatile acids closely 
resembling butyric acid, are present m small quantity , the 
production of these acids on saponification and distillation 
with dilute sulphuric acid is utilized as a test of a puiity 
of butter as sold. Triacetin , C 3 H 5 (0.CoH 3 0) 3) is appar- 
ently contained in cod-liver oil. Some other glycerides 
isolated from natural sources are analogous in. composi- 
tion to tristearin, hut with this difference, that the three 
radicals which replace hydrogen in glycerin are not all 
identical , thus kephalin, myelin, and lecithin are glycerides 
in which two hydrogens are replaced by fatty acid radicals, 
and the third by a complex phosphoric acid derivative. In 
no case, however, is the existe nce of a natural glyceride 

1 The name is often further extended so as to embrace other acids, 
analogous to the true acids of fats and oils in composition, properties, 
and chemical characters, but not yet found to exist m natural oils and 
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analogous fco distearin or monostearin substantiated with 
certainty, bodies of these classes being either formed syn- 
thetically by reversing the reactions of saponification, or 
being produced by the partial saponification of substances 
analogous to tristearin. 

Glycerin is also a product of certain kinds of fermentation, 
especially of the alcoholic fermentation of sugar; thus it 
is a constituent of many wines and other feimented liquors, 
being formed together with small quantities of various other 
substances by leactions subsidiary only to the mam change 
taking place, and hence varying m their nature and extent 
with circumstances. Accoidmg to Pasteur, about ^tli of 
the sugar transformed under ordinary conditions m the 
fermentation of grape juice and similar saccharine liquids 
into alcohol and other products becomes converted into 
glycerin. In certain natural fatty substauces, e.g , palm 
oil, it exists in the free state, so that it can be separated by 
washing with boiling water, which dissolves the glycerin 
hut not the fatty glycerides ; but how far its occurrence 
in this form is due to the breaking up of tbe glyceride 
by a spontaneous saponification is open to some question. 

Properties . — In a state of purity glycerin, is a viscid, 
colourless liquid of sp. gr I ’26 4, possessing a somewhat 
mawkish sweet taste ; when exposed to a high degree of 
cold for a long time it sometimes solidifies to a crystalline 
mass, which then melts at about 7° 0. The crystals when 
once melted often do not resolidify again readily, even when 
in contact with the solid substance, although sometimes 
contact with a crystal of the solid at a temperature of about 
0° suffices to produce solidification of the whole. This 
solidification of glycerin is, however, a veiy exceptional 
phenomenon, only occurring with extremely pure sub 
stance under certain conditions not thoroughly under 
stood, and then only after long continued exposure to a 
low temperature, as during a cold winter. When con- 
taining a minute quantity of water glycerin never solidi- 
fies, and to this circumstance several of its useful applica- 
tions are due. A weak aqueous solution, when chilled 
sufficiently, allows crystals of ice to form, tho glycerin 
accumulating m the unfrozen portion as alcohol does when 
a mixture of spirit and water is partially frozen. When 
heated alone it partially volatilizes, but the greater part 
decomposes ; by reducing the pressure to about ^ 2 tli of an 
atmosphere, it can, however, be readily distilled unchanged, 
boiling under a pressure of 50 millimetres of mercury at 
about 20° 0. In an atmosphere of steam, also, it distils 
without decomposition under ordinary barometric pressure 
Iu water and alcohol it dissolves readily in all proportions; 
in ether it is insoluble Under certain conditions, such as 
prolonged contact with poor cheese and chalk at about 35° 
to 40° C., it can be made to ferment partially, becoming 
changed into alcohol ; but under any circumstances, only a 
small fraction, at most a tenth, becomes thus transformed, 
the rest remaining unaltered. It possesses remarkable 
solvent powers on many substances, whence it is employed 
for numerous purposes in pharmacy and the arts. Its 
viscid character, and its non-liability to dry and harden 
by exposure to air, also fit it for various other uses, 
such as lubrication, &c,, whilst its peculiar physical charac- 
ters, enabling it to blend with either aqueous or oily matters 
under certain circumstances, render it a useful ingredient in 
a large number of products of varied kinds. Applied to 
the living skin (and similarly to untanned leather) it pro- 
duces a remarkable softening effect, whence it is largely 
employed as a cosmetic, either by itself or m admixture 
with other substances. Taken internally it is alleged to be 
valuable as a substitute for cod-liver oil for phthisical 
patients, not possessing the disagreeable fishy flavour of 
that valuable food, and having a fattening tendency, 
When it is given in moderately small repeated doses to the 
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lower animals, it does not appear to possess ‘any marked 
injurious action peculiar to itself, when, however, large 
doses of glycerin are subcutaneously injected into dogs, 
amounting to from 8 to 10 grammes per kilogramme of 
animal operated on (08 to 1 '0 per cent, of the weight of 
the dog, conesponding to from 1 lb to II lb of glycerin for 
the weight of an average man), death ensues within twenty- 
four hours, accompanied by symptoms analogous to those 
of acute alcoholism (Dujardm, Beaumetz, and Autligd) 
Like sugar it possesses antiseptic qualities, so that meat, 
albumin, &c , immeised m it do not for long periods of time 
undergo putrefactive changes. 

Manufacture — The simplest modes of pieparing glycerin m a 
slate of polity are based on tbe saponification of fats, either by 
alkalies oi analogous basic substances, or by supciheated steam, 
and on the ciicumstance that, although glycerin cannot be distilled 
by itself nndei tlie ordinary pressure without decomposition, it can 
be readily volatilized m a cunent of superheated steam , iu this 
way the glycerin formed is separated fiom the non -volatile sub- 
stances present. It was by means of saponification of olive oil or lard 
with hthaige (lead oxide), whereby a lead soap insoluble m water, 
or neaily so, is formed, together with glycerin, that the existence 
of glycenn was hist demonstiated by Scheele, who obtained it as a 
bye-product m the formation of the “lead-plaster” of pharmacy 
made fiom lard and lead oxide. Tor a long time this was the only 
known method of preparing glycerin, the aqueous solution obtained 
being treated with, sulpbmetted hydrogen to remove any soluble lead 
compounds, filteied, and evapoiated until almost all the water was 
diiven off, leaving tho glyconn behind as a syiupy fluid By 
evaporating down the spent leys of the soapmaker (after tho soap 
is separated therefrom by “salting out," and any excess of alkali 
neutralized with sulphuric acid), and tieatmg the icsidne with 
alcohol, glycerin can also be obtained, the alcoholic solution of it 
thus formed hemg simply evaporated to duve off the alcohol , 
but this piocess is far too costly for ordinary puiposes .An im- 
provement on this method was patented m 1S58 by H Reynolds, 
the concentrated leys being passed into a vessel where they aio met 
by a stream of superheated steam at about 200° C ; the glyeoim 
then passes over with tho aqueous vapour, whilst tho inorganic salts 
picsout are left behind. In the manufacture of stearic acid for 
candle-making (see Candms) one of the older processes was the 
saponification, of tallow with lime, forming an insoluble lime soap 
and (an aqueous [solution of impure glycerin, fiom which the 
pure substance can be readily obtained by distillation with super- 
heated steam. Less puio products were foimerly obtained by 
tioatmg the crude solution with sulphniic acid to separate lime, 
boiling to remove small quantities of volatile acids, evaporation, 
and filtration through animal charcoal to decolorize ; or by evaporat- 
ing, dissolving out by alcohol, and purifying by treating with lead 
oxide, filtering to separate an insoluble lead compound formed, 
removing load fiom this filtrate by sulphuretted hydiogen, filtering 
again, and evaporating to a syiup. In practice all these older 
methods have, however, been superseded by tho process patented 
in. 1854 by Wilson & Payne. This consists in heating tho fatty 
matter to bo saponified in an appropriate still to a tomperaturo of 
290° to 315° C (550 ° to 600° Tahr ), and passing in heated steam in 
such a way that it rises up through the fatty matter in mini ei ores 
streams; saponification is thus rapidly effected, and the libel uted. 
glycerin and latty acids are volatilized and earned along with the, 
steam to the condensing arrangement. If the temperature do not 
exceed 810° O. there is no fear of tho glycerin being decomposed, 
whilst under suitable conditions even higher temperatures than 
this can he employed without causing its decomposition ; but there 
is always a great liability to destruction of glycerin when the tem- 
perature of 310° is exceeded. This arises from the tendency of the 
glycerin to char on heating, and to split up into water and acrolein 
(acrylic aldehyde), liras :~ 

CallBO^SIIaO-l-CaiqO, 

When a series of chambers is used as tho refrigerator, tho com- 
partments nearest tho still are found to condonso little but fatty 
acids, tho water ,and glycerin chiefly accumulating in the more dis- 
tant chambers, the last of which is usually open to the air at the 
end; so that there is no excess of pressure in the still and con- 
densers , the fatty acids readily separate from the aqueous solutions 
of glyconn, which, only requires concentration by evaporation to be 
fit for the [market. Since the date of Wilson’s patent various 
special forms of apparatus for effecting the • transformation have 
been patented by Wright & Touchd, Gilbee, and otliojrs. 

This method of saponification is, strictly, only an improvement 
on former processes invented for the purpose of decomposing the 
glycerides and obtaining the fatty acids without the use of alkalies, 
lime, &c, ; in those older methods the extraction of glycerin was not an 
important feature, and they were frequently worked in such a way as 
to decompose the whole or greater part of the glycerin pari passu with 
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its libeiation Tims, as fa back as 1825, Cbevieul and Gay-Lussac 
sketched ont the idea of the piocess of saponification by supeiheated 
steam, and the method was actually canied out with ceitam modi- 
fications by vauous chemists and manutactmeis Foi example, in 
1842, E Price & Co. patented, in the name of Jones t 'Wilson, a 
process of the land, which was iaigely woiked for some years ; in 
this, the fatty matter fieed fiom extraneous impunties is mixed 
with 6 to 8 pel cent of stiong sulphutic acid, and then heated m 
coppei boilers to about 180 Q C , by supeiheated steam blown 
through, the mass for about two hours ; after which hotter steam at 
about 300 J to 350 u is blown through, when fatty acids distil, hut 
little oi no glycerin passes over unaltered, almost the whole 
being chained oi decomposed, forming aciolem, &e. Heie the 
saponification and destruction of glycerin aie largely effected 
by the sulphuric acid, as welt as by the steam ltbelt Price’s 
piocess was suggested to the inventors by Tilgbman’s method, 
hiouglit out early in 1854, which consisted in making an emulsion 
of melted fatty matter and water (or solution of alkali) by agita- 
tion, and then pumping it through a long coil of lion tubing kept 
at a tompeiature near that of melted lead under a pressuie of about 
2000 lb to the square inch, In this way complete saponification is 
effected, fatty acids and an aqueous solution oi glyceiin being 
obtained when water is used, and. soap with more oi less water and 
glyceun when alkaline liquor is employed It is noticeable that in 
this piocess it is not necessaiy that the alkali should be caustic, as 
it must be foi the oidmaiy process of soap-boiluig ; sodium and 
potassium carbonates answei just as well as their respective hydiates 
(caustic soda, caustic potash) 

Derivative s — Among the numeral! s deuvatives obtainable fiom. 
glycerin by appropuato chemical reactions, maybe moie particu- 
larly mentioned mtro-glyccnn, which is, strictly spealaug, im- 
properly named, inasmuch as it does uol belong to the class of tiue 
intro-substitution derivatives, but is simply constituted like tn- 
steanu, the radical of nitric acid displacing the hydrogen of the 
OH groups. By treating glycemi with nitnc acid (preteiably by 
dropping puie glyccun into a mixture of nitric and sulphuric acids) 
the following reaction ensues, the glycerin becoming what would 
be systematically termed tnniirin or glycet otnnttnn .— 

fen, on (cn 2 0No» 

4 cn on + CNOjOR = 3 h 2 o + 4cn ono, 
toiLj.on (.cir 2 0K0,] 

By floating the resulting “ nit 10 -glycerin" with caustic potash, 
saponification ensues, potassium mtiate being formed and glyceiin 
leproduml precisely as when tustoaiiu is similarly bapomfied. 
Two other important pioducts obtainable fioiu glyceiin ai e isojiropyl 
iodide aud ttllgl iodide , each of which solves as the starting-point 
ot a large senes of chemical pioducts, many oi them of utility in 
the arts These, substances are manufactured by heating glyceiin 
with liydriodic acid, and am fonned m virtue of the leact ions’ — 


Glyceiin 

C 3 H s <OH>i, f MI 
c 3 ii 4 (Ofi). f +• 3ur 


2J 2 4- 3II 2 0 
I 2 4- 3ir 2 0 


Isopropyl iodide 
4- C 3 H 7 I 
Allyl iodide. 

+ 0 3 II 3 I 


Again, glycerin is employed in tho manufacitne of 'formic acid, 
which is prepared most conveniently by heating together glycerin 
and oxalic acid. The splitting up of oxalic acid into caibon dioxide 
and tortme acid, which takes place only to a minute extent when 
oxalic add is heated alone (owing to tho further decomposition of 
the formic acid), then ensues with but little formation of bye- 
pioducts, and especially with but little loss of formic acid through 
iurthci decomposition. This arises from the occurrence of a cycle 
ot changes highly interesting fiom a chemical point of view, and 
consisting essentially in the continual formation of a body analo- 
gous to mouostearm, aud its continual breaking up into foiuiic 
ttdd, which distils over, and glycerin, which acts over again on a 
fresh portion of oxalic acid. 

Technical Uses . — Besides its use as a starting-point in the pro- 
duction of “nitro-glyeenn” and other chemical products, glyeerm 
is largely employed for a number of purposes m the aits, its appli- 
cation tiierolo being due to its peculiar physical properties. Thus 
its non-liability to freeze (when not absolutely anhydrous, which 
it practically never is when freely exposed to the air) and its non 
volatility at ordinary temperatures, combined with its power of 
always keeping fluid and not drying up and hardening, render it 
valuable as a lubricating agent for clockwork, watches, &c , as a 
substitute for water in wet gas-metets, aud as an ingredient iu 
cataplasms, plasters, modelling clay, pasty colouring matters, dye- 
ing materials, moist colours for artists, and numerous other analo- 
gous substances which are required to bo kept m a permanently 
soft condition. From its softening pioperty when applied to the 
slun, it constitutes a, chief ingredient in many toilet preparations, 
creams, and the like. Many of these indeed, sold (under fancy 
names, are nothing but glyeerm diluted with water or weak 
alcohol, or mixed with some oleaginous oifiulsion or paste, and 
variously scented. Its solvent power for numerous substances 
renders it valuable in pharmacy as an ingredient in numerous 


preparations In some of these the glycerin acts not merely 
as a solvent hut also as a preservative against decomposition, 
owing to its antiseptic qualities, which also led to its being em- 
ployed to preserve untanued leather (especially duung tiansit when 
exported, the hides being, moieover, kept soft and supple) , to make 
solutions of gelatin, albumen, gum, paste, cements, &c , v, Inch \\ in 
keep without decomposition ; to preserve meat aud othei edibles ; 
to mount anatomical piepaiations , to pieserve vaccine lymph un- 
changed , and foi many similai purposes Its solvent power is also 
utilized m the production of various colounng fluids, wlieie the 
eolounng matter would not dissolve m watei alone , thus aniline 
violet, the tinctorial constituents of madder, and vauous allied 
colouting matters dissolve m glyeerm, forming liquids which leinam 
coloured even when diluted with water, the colounng matters being 
either retained m suspension or dissolved by the glyceiin piesent 
in the diluted fluid It has been pioposed to use glycemi as a 
medium for the extiaetion of the odonfeious piinciple of flowers, 
&e , and as a substitute for sugar m the manufacture of some sorts 
of tobacco, the aroma of which is liable to be deteriorated should 
feimentation of the saccharine matter set m Ceitam lands of 
copying inks aie greatly improved by the substitution of glyceiin, 
m part oi entnely, foi the sugar or honey usually added In fine, 
the number of useful adaptations of glyceiin as an mgiedient m 
older to confer certain special pioperties is almost unlimited, and its 
use iu these duections is increasing yeaily 

Impurities . — For some of these puiposes it is essential that tho 
glyceun should be of considerable punty The chief impurities 
liable to be piesent vaiy with the mode of pi epaiatiou Substances 
made by saponification of oils, &c , with oxide of lead or lime, are 
apt to retain more oi less of the metallic compounds, whilst glycerin 
extracted fiom. soap-leys may also contain uiineial matteis Such 
impute substances are readily puufied by distillation with steam oi 
undei gieatly diminished piessuie Glyceun prepared by saponi- 
fying clarified tallow, &c., by superheated steam, laiciy contains 
fatty acids , if not depuved of piaetically all the water with which 
it is mixed m the distillate first obtained, it is less viscid and has a 
lowei density, so that the specific giavity foims a good test as to 
whether it contains much watei o> not. Occasionally glycerin is 
mot with intentionally adulterated with sugai-syiup, gum, mineral 
matteis, &c , but such falsifications aie comparatively laie. They 
may he detected by the substance being not wholly soluble in 
alcohol, by its leaving a residue on ignition in aii, by its precipi- 
tating a solution of basic lead acetate (after being dissolved m watei ), 
oi by othei special tests, according to the nature of the impurity 
sought for. Thus, whilst puie glycerin does not leduco alkaline 
copper solutions so as to piecipitate cupious oxide when boiled 
therewith, the piecipitation is readily pioduced by certain kinds of 
sugar, either without any previous tieatment (e g , glucose), or after 
boiling for a sboit time with water acidulated with a mineiul 
acid such as sulphutic acid (c.g , cane sugar) (C. K. A. W.) 

GMELIN, Johann Georg (1709-1755), a distinguished 
naturalist, son of the chemist of the same name, was born 
at Tubingen, June 12, 1709. Having taken his degree in 
medicine, he in 1727 repaired to St Petersburg, where in 
1731 he was appointed professor of chemistry and natural 
history. In 1733, by order of the empress Anna, ho joined 
Deslisle, G. F. Muller, and Behring in an expedition for 
the exploration of Siberia, which was penetrated as far as 
the Lena. He returned to St Petersburg in 1743 In 
1749 he was chosen professor of botany and chemistry at 
Tubingen, where he died, May 20, 1755. Linnoeus named 
a genus of plants Gmelina in Ms honour. 

His chief works are Flora Sibinca (4 vols., St Petersburg, 1749— 
50), and JRasen Durch Sibmen (4 vols., St Petersburg, 1752). 

GMELIN - , Leopold (1788-1853), a celebrated chemist, 
was born August 2, 1788, at Gottingen, in the university 
of which city his father, Johann Friedrich Gmelin, was 
professor of medicine. He studied medicine and chem- 
istry at Gottingen, Tubingen, and Vienna, and in 1813 
commenced lecturing on chemistry at Heidelberg, where 
in 1814 he was appointed extraordinary aud iu 1817 ordi- 
nary professor of medicine and chemistry; the latter 
office he held till 1850. He died at Heidelberg, April 13, 
1853. 

Gmchn’s fame iests chiefly on his chemical dictionary, the Hand- 
buck der Ghemie, the first edition of which, in 2 vols., was pub- 
lished at Frankfort in 1817-19. The fourth edition (Heidelberg, 
1843, &c. ) was written by Gmelin himself as far as the end oi vol. 
v. , was continued by Drs list and Kraut and others, and completed 
by an eighth volume on physiological chemistry, the work of Pro- 
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lessors Lehmann and Roehleder A revision of the Handbuch by 
Kiaut, m two paits, has sm re appealed Of the fouith edition an 
English translation by H Watts was published by the Cavendish 
Society in 1848-59. Gniehn was the authoi also ot Vo such ernes 
neuen client. Mincralsystems ( Heidelberg, 1825), and of numerous 
■scientific papers With Tiedemann lie wrote Versuche ubei die 
Wege ctuf welchem Substancen aits deni Magcn unci Darmkancde m 
das Blxit gdangen (Heidelbeig, 1820), and l)ie Voclauung (2 vols , 
Heidelberg, 1826-27) 

GMELIISr, Samuel Gottlieb (1743-1774), an eminent 
naturalist, nephew of J. G Gmelm (see above), was born 
at Tubingen, June 23, 1743. He graduated there as M.D 
m 17G3, went to St Petersburg in 1767, and in 1768, with 
Pallas, Guldenstadt, and Lapuchin, commenced a journey 
for the scientific exploration of the south-east possessions of 
Russia Having visited in succession the western districts 
of the Don, the Persian provinces to the south and south- 
west of the Caspian Sea, the regions of the Volga, and the 
eastern borders of the Caspian, he in 1774 was on his way 
back to St Petersburg when he was seized as a hostage by 
Usmey Khan, of the Kaitak tribe, through whose ill- 
treatment he died on July 27th of the vsaine year. 

His principal works are Bistona Fucorum icombus illusliala 
(St Petersburg, 1768), and Voyages dans difacntcs pen Lias das 
l Empire de Russia (4 vols. 4 to, St Petersburg, 1770-81) 

GMUND, a town of Wurtemberg, circle of Jaxt, for- 
merly a fiee imperial town, is situated in a charming and 
fruitful valley on the Rems, here spanned by a beautiful 
bridge, 31 miles E.N E. of Stuttgart It is surrounded by 
old walls, flanked with towers, and lias a considerable num- 
ber of ancient buildings, among which are the church of the 
Holy Cross; St John’s chinch, which dates from the time 
of the Hohenstaufens , St Leonard’s church, situated on a 
height near the town, partly hewn out of the rock and 
much frequented by pilgrims , the chapels of St Joseph and 
God's Rest; and the Dominican convent, founded, m 1204, 
now a house of correction. Among the modern buildings 
are the gymnasium, the drawing and tradeschools, the Homan 
Catholic seminary, the town hall, the royal deaf-mute and 
blind institute, the blind asylum, the lunatic asylum, and 
two hospitals. The industries include the manufacture of 
gold, silver, copper, bronze, and brass wares, silk and part- 
silk cloths, tobacco, wax, glue, leather, furniture, bone dust, 
and lucifer matches There is also considerable trade m 
corn, hops, and fruit Population m 1875, 12,838. 

Gnuuid was suirounded by walls in the beginning of the 12th 
century by Duke Frederick the elder of Swalna It received town 
rights fioui Frederick Barbaio&sn, and aftei the dying out of the 
Hohenstaufens became a free imperial town In 1546 it was 
besieged and taken by the Piotcslants, and m 1793 it was burned 
by the Swedes. It retained its independence till 1803, when it 
came into the possession of Wurtomberg Gniimd is the birth- 
place of the painter Hans Baldung and of the architect Heiuuch 
Ailer In the Middle Ages the population was about 10,000 

GNAT, a name (Anglo Saxon, gneet) properly applied to 
the members of the Culicidce (a family of the insect order 
Diptera , division Orthorrhaphci , subdivision HFematocera , 
section Encephala), but sometimes also used for tho Chiro- 
uomidee. The Oulicidee consist of about 150 known species, 
of the genera Culex , Anopheles , Aedes , Psorophora, Corelhra, 
Ac.; they are distributed over the chief divisions of the 
world, and, in spite of their very feeble build, reach as far 
north as man has penetrated (having been found during 
Naros’s recent Arctic expedition). As regards time, ex- 
amples of a Culex and a Corelhra have been discovered in 
the Tertiary beds of the Lower White River, Colorado. 
The Culiadcs arc distinguished from their immediate allies, 
amongst other characters, by having the parts of the mouth 
produced into a slender porrected rostrum, nearly half the 
length of the insect, and composed of many distinct pieces 
(seven, according to Westwood, who remarks that the 
mouth in these delicate creatures is formed of the same 
number of pieces, and on the same plan, as that of the 
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robust Tabam), and many-j united palpi, very long and pilose 
m the male, m which sex the antennae are plumose and 14- 
jomted The fibrils of the antennae are considered by 
Mayer as auditory organs. The usual special representative 
of tlie family is Culex pipiens, the common gnat, whose 
blood-sucking propensities have rendered it too well known. 
It pierces the skin with the needle-like lancets of its lostrum, 
which are barbed at the tips, and gradually inserts the 
whole of those organs, at the same time liquefying the blood 
by some fluid secretion, which apparently adds to the sub 
sequent irritation. The female, recognizable by her more 
simple antennae and palpi, alone attacks mau, and, in 
default of her favourite food, will feed on the honey of 
flowers. This blood-sucking taste is shared by the allied 
& 'imuliidce. The dreaded mosquito is nothing but a species 
of Culex , so closely allied to C.pipiens that it is difficult to 
say where “ gnat '' ends and “ mosquito ” begins, though the 
original mosquito is a native of Cuba. The curious hum- 
ming noise (from which the name pipiens is fancifully 
derived) accompanying the flight of the gnat is caused by 
the extremely lapid motion of its wings, which have been 
calculated to vibrate 3000 times in a minute,— the great 
relative bulk of the thoracic muscles accounting materially 
for tlii3 In connexion with the gnat’s wmg it may be 
observed that, though apparently clear, ‘’battledore scales” 
have been discovered upon it by microscopists. The habit 
of gnats to associate m clouds bas been frequently noticed, 
from tbe poet Spenser downwards ; and instances are even 
on recoid of then gathenngs round church-spires having 
caused alarms of fire, from being mistaken for smoke. Tins 
apparently arises from tho extreme spontaneity and ease of 
the individuals in their evolutions, which aie so rapidly con- 
ducted as to enable them to fly unwet m a shower of rain. 
It bas been observed that many of these large gatherings 
are exclusively composed of females. The transformations 
of the gnat have often been chronicled, and by none in a 
more interesting way than Rdaumur. Tbe female deposits 
her eggs in a little raft or boat-like mass, upon the surface 
of water, using her hind-legs while packing them together ; 
the lame hatched from them are very active, diving in a 
jerky manner quickly, and often coming to the surface 
to breathe, suspending themselves head downwards, and 
taking in atmospheric air thiougli a spiracle in otio of the 
largo tubes into which tlie end of the body subdivides. The 
pupro are also capable of active motion by means of paddles 
at the tail, and also suspend themselves under the surface 
for respiratory purposes, though not breathing as m the 
larva, but through two little tubes on the back of the 
thorax. When the perfect insect makes its appearance, tho 
pupa-skin is used by it as a floating foothold until it is 
ready to take to flight. So short a time is occupied by the 
entire seiies of metamorphosis that many generations are 
perfected in one summer. 

GNESEN (Polish, Gniezno ), the chief town of a circle ih 
the Prussian province of Posen, government of Biomberg, is 
situatedon tho Wrzesnia, 30 miles E.N.E, of Posen. Besides 
tho cathedral, which contains the remains of St Adalbert, 
there are nine Roman Catholic churches, and there is also 
a Protestant church, a synagogue, a clerical seminary, and 
a convent of the Franciscan nuns. The industries are 
cloth and linen weaving and brandy making. A great 
horse and cattle market is held annually. Tbe popula- 
tion in 1875 was 11,203, of whom about half are Poles, 

Gnesen is said to be the oldest town in Poland, and was the 
capital of the kingdom till 1320. It was made the seat oE an arch- 
bishop early in the 11th century. It is still the seat of tbe cathe- 
dral chapter, but the archbishop now resides at Posen. 

GNOSTICISM, a general name applied to various forms 
of speculation in the early history of the church. The term 
yvficris is found in the Septuagint translation of tbe Old 
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Testament, and in the Apocryphal Book of Wisdom, denot- 
ing the knowledge of the true God, or knowledge communi- 
cated by Him. In the New Testament the word is fre- 
quently used by St Paul (1 Cor. i. 5, xn. 8, 2 Cor. iv. 6, 
x. 5), and m the second epistle of St Peter (i. 5, 6 , in 18), 
to express the saving knowledge of God m Christ, and iu 
the first epistle to Timothy occurs the significant phrase, 

“ Oppositions of Science (yviocrscos) falsely so called ” It 
may be mfened, therefore, that the use of the simple term, 
in a bad as well as a good sense, was not unknown to the 
apostolic age, although the expression yvaxmjcds (Gnostic) 
is said not to be found till the beginning of the 2d century, 
when it was first employed by the sect of the Ophites, or, 
according to some, by Carpocrates. Both expressions weie 
used by the early Christian fathers with the double meaning 
already indicated. Clement of Alexandria, in his Stro- 
mata or Miscellanies, entitles the enlightened or peifect 
Christian a Gnostic {Strom i 20, u. 6) He points out at 
length the distinction between the true Gnostic and the 
disciples of false systems who laid claim to the name of 
Gnostics. It is only to systems of the latter kind that the 
name of Gnosticism is now applied. 

The sources of Gnosticism are to be found in diverse 
forms of religious and speculative culture antecedent to 
Christianity, especially in the theology of the Alexandrian 
Jews, as represented in the writings of Philo, and again 
m the influences flowing from the old Persian or Zara- 
thustrian religion and the Buddhistic faiths of the East. 
To the theosophic system of Philo, with its mixture of 
Platonic and Old Testament Ldeas, some of the most 
characteristic conceptions of Gnosticism are certainly to be 
traced, such as the infinite separation between God and 
the world, and the necessity of a mediating power or 
powers in the creation of the world This class of ideas 
prevailed largely at the tune of the introduction of 
Christianity, especially in Alexandria, which was the 
great meeting-poml of Jewish and Hellenic culture The 
more the state of the pre-Christian Jewish mind and 
Jewish literature is investigated, the more do we recognize 
everywhere a strange commingling of old with new thoughts, 
of tradition with philosophy, of religion with speculation. 
The age was in all its aspects eclectic, and the Jewish no 
less than the Gentile schools of the time were centres for 
the fusion of old streams of culture from many quarters, 
and the rise of broader intellectual tendencies Ever since 
the captivity, Judaism had borne more or less the impress 
of the old state religion which it encountered in its exile 
How far post-Exilian J udaism was moulded by Zarathus- 
trian conceptions is a very difficult question ; but no his- 
torical student can doubt that its cosmogony, its angelology, 
and even its anthropology, were largely modified by contact 
with Persia But not only was Zarathustnanism active in 
and through Judaism. In itself, it spread westward, and 
became directly and indirectly both a precursor and a 
parent of Gnostic speculation. Certain forms of Gnos- 
ticism seem little else than adaptations of the Persian 
dualism to the solution of tlio great problem of good 
and evil. In other forms of it, again, the Pantheism of 
India seems to have been a pervading influence This, 
too, has its representative m the Jewish schools of the 
time, in the secret doctrines of the Kabbala, which many 
cafry considerably beyond the time of Christ, although the 
two books through which we alone know these doctrines — 
tho Boole of Creation and the book called Zohar or Light 
— are plainly of much later production. These doctrines 
sprang up in Palestine, and not among the Hellenistic 
Jews. The philosophy on which they rest is plainly pan- 
theistic. Whereas the principle lying at the foundation of 
the theosophy of Philo makes almost an absolute distinction 
between the Supreme indefinable Source of all things and 
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the world, the phdosopliie postulate of the Kabbala is the 
identity ot God and the world — the one being the Eternal 
Substance of which the other is the manifestation and form 
“In place of the personal God, distinct horn the world, 
acknowledged in the Old Testament, the Kabbala substi- 
tutes the idea of an univeisal and infinite substance, 
always active, always thinking, and in the process of 
thought, developing the universe. In the place of a materia] 
world distinct from God and created from nothing, the 
Iiabbalist substitutes the idea of two worlds — the one intel- 
ligible, the other sensible, — both being, not substances dis- 
tinct from God, but forms under which the Divine Sub 
stance manifests itself ” (Mansel’s Gnostic Heresies , p. 35). 

Gnosticism is found reproducing one and all of these con- 
ceptions, with the additional idea of redemption directly 
borrowed from Christianity. In all its forms, it may be 
said to represent the efforts made by the speculative spirit 
of the time to appropriate Christianity, and to make use 
of some of its most fertile principles for the solution of the 
mysteries lying at the root of human speculation. The 
more advanced writers of the present day refuse to recog- 
nize Gnosticism as a heresy, or to speak of the Gnostics as 
deserters from the Christian Church. And they are light 
so far. The Gnostic schools were always so far outside the 
church. They were not heretical , therefore, in the ordinary 
sense. But it is no less true that Gnosticism, in all its 
developments, is only intelligible in connexion with Chris- 
tianity. It was the impulse of Christian ideas which alone 
originated it, which constituted the vital force of thought 
that made it one of the most significant phenomena of early 
Christian history; and it is only its connexion with Chiis- 
tianity which, can be said to make it any longer interesting. 

The question as to the date of its origin has been much 
investigated of late by such writers as the late Dean Hansel 
among ourselves, and Lipsius, Harnack, and Hilgenfeld m 
Germany. Do we find traces of it m the New Testament 
writings? or are the supposed allusions to it there to be 
otherwise explained ? It is well known that this question 
has an important bearing upon other questions as to the 
origin of some of the New Testament writings, and the 
special object for which these writings were composed. 
Without entering into details, or attempting to examine the 
several passages which may be supposed to contain allusions 
to Gnosticism in the New Testament, it may be said that 
such allusions, more or less definite, seem to occur in the later 
epistles of St Paul, especially the epistles to the Ephesians 
and Colossians, and m the Pastoral epistles, A supposed 
allusion has also been traced in the first epistle to the Corin- 
thians, where the word yi/Gcns, for the first time in the New 
Testament writings, is found in a depreciatory sense, in the 
phrase rj yvacL? <j)V<rioi, rj 3e ayarrq oIko8o[A€i (1 Cor. Vlii. 1). 
In so very general a use of the expression, however, even in 
its connexion with the question of eating meats which had 
been offered to idols, it must be held very doubtful whether 
anything more than a general meaning is intended. And 
the same remark applies to many even of the more defined 
modes of expression, such as Pleroma and JEon, which 
occur in the later epistles. The true explanation of all 
these phrases, as well as much else in St Paul’s writings, 
is probably the fact that the spirit of Gnosticism, and the 
language which it afterwards developed and applied, were 
“ in the air ” of the apostolic age. Its modes of thought, 
as already seen, were prevalent in Philo and in other 
quarters, and the tendencies which were afterwards worked 
up into systems were no doubt in existence in the time of 
St Paul, and still more in the later apostolic time. It seems 
plainly against such tendencies, rather than against any 
special sects or schools, that the cautions of St Paul are 
directed. In the Apocalypse, and in the epistles and 
gospel attributed to St John, these tendencies are seen in a 
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more developed although, hardly m a more distinct state. 
The second chapter (vv. 6-15) of the Apocalypse has been 
held to mention a sect of the Gnostics by name — the 
Nicolaitans — a sect supposed to derive its name from 
Nicolas, one of the seven deacons, who had departed from 
the faith and fallen into licentious doctrines and practices. 
Even in such a sect as this, however, we leeognize rather 
the expression of those lax and restless tendencies which 
sought everywhere to corrupt the doctrines of the gospel, 
than any clear philosophical bias. Upon the whole, it 
may be concluded that what we see m the writings of the 
New Testament is exactly what we might expect. The 
Gnostical spirit is present, but Gnosticism is as yet unde- 
veloped The apostolic age is an age of transition, m which 
the speculative and ethical spirit of the time is everywhere 
seen encounteiiug the new life of Christianity, and new 
seeds of creative thought are everywhere springing from 
the encounter. There are teachers of all kinds, especially 
Jewish teachers, busy throughout the Roman world. But 
Gnosticism properly so-called, as a series of speculative 
systems, is not yet born. Its approach is heralded by many 
tendencies forecasting it ; but it is only in the Syrian and 
Alexandrian schools of the beginning of the 2d century 
that we see it coming foith into distinct shape. Men like 
Simon Magus and his pupil Menander, the former the 
opponent of St Peter, ancl again men like Cermtkus, the 
opponent of St John, may be called Gnostics. In such 
traditions of their teaching as survive, we see the workings 
of the Gnostical spirit — the spirit which sought to trans- 
mute the facts of Christianity into some ideological theory. 
But none of these leaders elaborated systems, or at least we 
are no longer able to trace with precision of outline the 
doctrines which they taught. Properly speaking, therefore, 
they are the precursors of Gnosticism, rather than the 
founders of Gnostic schools. It is implied by Irenseus (i 
25) that the followeis of Carpocrates first called themselves 
Gnostics ; and again by Hippolytus that this designation 
was first assumed by the Ophites (1. v.). But little can 
be gathered from writers like Irenseus, or even Hippolytus, 
as fco the true order of development of the Gnostic systems. 
With the former, for example, Saturninus and Basilides 
stand not only before Carpocrates, but before Cerinthus, 
the Ebionites, and the Nicolaitans (i. 24, 26). The last 
thing to seek in the early fathers is either accuracy of 
chronology, or a clear sequence of thought. They handle 
topics, for the most part, quite irrespective of either; and 
the student is forced hack mainly, if not exclusively, on 
internal evidence as his only trustworthy guide in analysing 
and classifying the systems of thought which prevailed m 
the first two centuries. 

According to such evidence, and the bias of individual 
writers, the Gnostic systems have been very differently 
classified. Mosheim has divided them with reference to 
their greater or less recognition of tho Dualistic principle ; 
Neander with reference to their relation to Judaism ; F. 
Baur with reference to their relation both to Judaism and 
heathenism. Lipsius, one of the most recent and careful 
writers on the subject, arranges the Gnostical systems in a 
threefold order — 1st, in so far as they arise within the 
Jewish schools, and aim. to distinguish between Christianity 
and Judaism; 2d, in so far as they appear within the 
broader sphere of Hellenism ; and 3d, m so far as they 
approach the circle of Christian faith, and become more 
or less united with the doctrines of the church. 

The most intelligible principle of classification seems to be 
that already indicated, which recognizes first an inchoate 
period corresponding to the New Testament age, and repre- 
sented by many diverse teachers, chiefly of Jewish origin, 
and then fixes attention upon the great schools of Syria and 
of Egypt, with tho addition of that of Asia Minor, repre- 


sented by Marcion. These schools are distinguished by 
their internal features, and tbeir respective relations to 
Judaism on the one hand and dualism on the other ; hut 
they staud out more clearly from their geographical centies, 
perhaps, than from any other distinguishing features 

I. The inchoate phase of Gnosticism is represented by 
men like Simon and Cerinthus, both prominently associated 
with apostles and sects, such as the Ophites or Naasseni 
(from serpent), the Peratae or Peratics, the Sethiani, and 
the followers of one Justmus, author of a book called tho 
Book of Baruch , which was written probably not earlier 
than the beginning of the 2d century. All these sects are 
elaborately described by Hippolytus m the fifth book of his 
Hesitation of Heresies. Simon Magus follows them m his 
order of treatment (1. v.). There can be little doubt, however, 
that Simon must be placed in the very front of the history 
of Gnosticism, m so far as he belongs to this history at all. 
This is the position that he occupies in the treatise of 
Irenseus (Adv. Hcereses, 1. i. c. 23) ; and his association with 
St Peter, as well as the account of him in the apostolic 
history in which he appears (Acts viii. 5, 9, 10) within 
seven years of the ascension of our Lord, plainly indicates 
that this is his true position. The character of his 
teaching, moreover, points to the same conclusion. It 
is a form of anti-Christiamsm, rather than any mere 
depravation of the Christian system. It is true that he 
is represented in the passage of the Acts of the Apostles 
already referred to (vlii. 13) as having professed himself a 
believer, and having been baptized , but his whole career 
afterwards, and the doctrines attributed to him, prove that, 
whatever may have been his feelings for the moment, he 
neither understood Christianity, nor came under its practi- 
cal influence in any degree. Probably he regarded tho 
apostles as only magicians of remarkable skill, and enrolled 
himself for a time in their company in order that he 
might learn their secrets and bo able to exorcise their 
powers. He was plainly an impostor of the first magnitude, 
who must be credited with a marvellous and unblushing 
audacity rather than with any clear philosophic or spiritual 
aims. He gave himself out as “the great power of God” 
(Acts viii. 10). “ Ego sum sermo Dei,” he said of himself, 

according to St Jerome (on Matt, xxiv 5), with much 
blasphemous nonsense besides. Pie carried about with 
him a “certain woman named Helena,” a prostitute whom 
he had purchased m the city of Tyre, and who he said 
“ was the first conception (*Evma) of his mind, tho mother 
of all things, by whom in the beginning he conceived tho 
thought of making the angels and archangels” (Iren., Adv. 
fleer., i. 23). He recognized Christ as Redeemer, but only 
as occupying an inferior position to himself. Pic was tho 
true Logos or Power of God, which had previously in an 
imperfect degree appeared m Jesus. He himself is “ the 
God who is over all things, and the world was made by his 
angels ” (Ibid., i. 23). It is clear that a teacher of this 
kind had little relation to Christianity, except in so far as 
it came across his own designing and ambitious path. He 
had knowledge and intellectual address to avail himself of 
the prevailing conceptions of the Alexandrian philosophy, 
so as to impart some coherency to his own insane dreams ; 
but he was characteristically a magician (as his character 
has survived in history) rather than a philosopher or 
spiritual thinker. He claims the position assigned to him in 
the history of Gnosticism mainly in virtue of his pupil and 
successor Menander who laid the foundation at Antioch of 
the Syrian Gnostic school more conspicuously represented 
by Saturninus and others, 

For an account of Cerinthus and his system we refer our 
readers to the article Cerinthus. The account of his 
relations with St John, as given by later Christian tradi- 
tion, may be a mythical expression of the popular Christian 
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feeling about an obnoxious teacher rather than a state- 1 
ment ot actual facts , but theie seems no doubt that 
Oeriuthus repiesented, m the close of the 1st century, 
a type of doctrine especially opposed to that of the 
fourth gospel. He is supposed to have been of Jewish 
descent, to have been educated in Alexandria, and to have 
diffused his doctrine m Asia Minor. Opposed as he was to 
the Christianity of the church in attributing the creation 
of the world, not to the Supreme God, but to “a powei 
separate and distinct from ” Him, and in conceiving Jesus 
as a mere man to whom the Christ was united at baptism, 
and from whom the Christ departed before His death (Iren., 
i. 2 , Ilippolytus, vii. 33), he was yet far from being the 
mere anti-Christian impostor that Simon was He makes 
no claim to miraculous or divine powers m himself, but 
holds a distinct, however eironeous, Christology. The idea 
of redemption is not only recognized by him, but recognized 
as verified in Christ and in Him alone. His chief concep- 
tion of the Creator of the world being other than the 
Supreme God was probably borrowed by him from the 
Egyptian schools m which he seems to have taught 

The sects of the Naasseni, the Peratae, the Sethiani, and 
the followers of J uslm, placed, as we have said, by Hippoly- 
tus before Simon, may probably all be ranked along with 
him and Oennthus m the early and still undeveloped stage 
of Gnosticism It is very difficult to attain to any certainty 
as to their chronological position Bunsen traces the 
origiu of the Ophites as far hack as the Pauline age ; but 
on very definite grounds it may he concluded that the sect, 
if existent then, could hardly have acquired any prominence 
or intellectual interest, — not even m the time of St John : 
and certain details of their teaching cannot well be earlier 
than the beginning of the 2d century. Hippolytus gives a 
distinct and lengthened account of these several sects. The 
Naasseni, he says, borrowed their opinions from the Greek 
philosophers and the teachers of the mysteries , the Peratse 
took them “ nob from the Scriptures, but from the Astro- 
logers;” the Sethiani “patched up their system out of shreds 
of opinion taken from Musmus, and Linus, and Orpheus 
and Justin was indebted for his to the “marvels of Hero- 
dotus ! ” Ho says, moreover, of the Naasseni that they 
“ call themselves Gnostics.” We must leave here, as else- 
where, the more particular description of these sects to 
special articles. All of them, however, may, with Mansel 
( Gnostic Heresies, p. 96), bo regarded as branches of 
a common sect to which the title of Ophites particularly 
answers. The serpent was more or less a common 
symbol with them all ; and the idea of the serpent as in 
some manner a redeeming power for mankind — “ a symbol 
of intellect by whose means our first parents were raised 
to the knowledge of the existence of higher beings than 
their creator ” — seems to have run through them all. The 
serpent no doubt tempted man, but he fell from allegiance 
to the Demiurge, or Creator of the present world, only 
to rise to the knowledge of a higher world. Thus to iden- 
tify the serpent with the Redeeming Word or Divine Son 
came very near to converting the power of Evil into the 
ideal of Good. This was the logical conclusion which pro- 
bably lay more or less in all their systems ; but it only 
showed itself fully in a cognate sect called the Oainites, the 
description of which follows that of the Ophites and the 
Sothians in the first book of the treatise of Irenseus (c. 
xxxi.). This sect carried to its extreme form the inver- 
sion of Biblical story, and raised the serpent into a 
creative and redeeming power. All the evil characters 
in the Old Testament, with Cam at their’ head, are set forth 
as the truo spiritual heroes ; and, in consistency with the 
same view, Judas Iscariot, in the New Testament, is repre- 
sented as alone “ knowing the truth,” and so accomplishing 
tho betrayal of tho Saviour, as some later theorists have 
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also supposed, m order that His good work might be com- 
pleted. They had a gospel of their own in the interest 
of such view's, which they styled “ the gospel of Judas.” 

Another name in the history of Gnosticism, that of 
Carpocrates, maybe classed in this earlier penod, although 
he is said to have been still active as a teacher m the tune 
of Hadrian (117-138). The followers of Carpocrates, as 
already mentioned, are represented by Ireiuaus (l. 25) as 
first styling themselves Gnostics. His opinions had a certain 
affinity both with those of C'erinthus and the Ophites. 
They are described at length by Irenceus (i. 25) and Hippo- 
lytus (vii. 20). Both waiters also ascribe to this teacher and 
his disciples a great devotion to magical arts, and accuse them 
of voluptuousness and even licentiousness of life. They seem 
to have cherished an esoteric doctrine which inculcated the 
indifference of all actions, and that nothing was really evil 
by nature. Some of the teachers of the sect marked their 
pupils by branding them on the inside of the lobe of the 
right ear. Epiphanes, a son of Carpocrates, is associated 
with his father in the reign of Hadrian as actively promot- 
ing the spread of their heresy, and, dying young, he is said 
to have been worshipped as a god by the inhabitants of a 
town in Cephalonia, of which his mother was a native. 
He must have been a remarkable youth, credited as he is 
with a work on Justice, fragments of which have been pre- 
served by Clement of Alexandria, advocating a very out- 
rageous form of communism. Women of note allied them- 
selves to this free confederacy, one of whom, Marcellina, 
came to Rome in the time of Anicetus (d. 168), and “ led 
multitudes astray ” (Iren. i. 25 ; see also Caepoceates). 

II. But, as already indicated, it is not till the first 
quarter of the 2d century that we see Gnosticism in full 
and systematic development ; and then it ranges from two 
main centres — Antioch in Syria, and Alexandria. 

(1.) Menander, the pupil of Simon, settled at Antioch, 
and there laid the foundation of the Syrian Gnostic school, 
whose chief representatives in the 2d century are Saturnmus, 
Tatian, and Bardesanes, the last two of whom were more 
or less connected with the church — Tatian, as a pupil of 
Justin Martyr, and the wntei of a harmony of the four 
gospels under the name of Diatessaron , and Bardesanes as 
one of the first of the interesting series of hymn-writers for 
which we are indebted to the Syrian church. The Syrian 
Gnosis is distinguished by its admixture of Zarathustrian 
elements, and the consequent sharpness and precision with 
which it seizes the idea of conflict between the powers of 
Good and Evil— the Supreme God, on the one hand, and 
the Demiurge and his angels or seons, on the other hand. 
For a more particular account of the characteristics of the 
system, see articles on the names above mentioned. 

(2 ) Along with the Syrian school, and occupying a more 
prominent place in the development of the religious thought 
of the 2d century, stands the great school of Alexandrian 
Gnosticism, represented especially by Basilides and Yalen- 
tinus and their followers. Basilides appears to have been 
a native of Syria, and to have taught m Alexandria about 
the yearl25. “ He is the first Gnostic teacher,” says Bunsen 
(Ilippolytus and his Aye, p. 107), “who has left an indi- 
vidual personal stamp upon his age . . . His erudition is 
unquestionable. He had studied Plato deeply. ... All that 
w r as great m the Basilidean system was the originality of 
thought and moral earnestness of its fouiftler.” Bunsen 
also maintains that “ Basilides was a pious Christian, and 
worshipped with his congregation,” while admitting that 
his sect fell away from the church and from Christianity by 
refusing to recognize tbe authority of Scripture and the 
necessity of practical Christian communion. 

Yalentinus was probably educated in the school of Alex- 
andrian Gnosticism, as he developed Gnostic ideas in their 
j connexion with Hellenic, rather than Persian, modes of 
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thought into the. most elaborate and carefully reasoned 
system which they reached. He came to Rome about the 
year 140, and there formed a sect which exercised con- 
siderable influence over the commingling speculations of 
the time which met iu that great centre Bunsen vindi- 
cates his Christian character and says that St Jerome 
speaks of him with great lespect If at any time he really 
belonged to the church, it seems to be admitted (Epiph., 
Hi.tr., xxxi. 7) that m Cyprus, whither he returned and 
where he died, lie ultimately proclaimed himself outsiders 
pale. The most illustuous disciples of the Valentinian 
Gnosticism, which prevailed on till the 6th century, were 
Ptolemreus, Heracleon, and Marcus It is the tenets of 
these teachers, especially of the first, that are chiefly dis- 
cussed m the opening chapter of the well-known treatise of 
Irenseus. 

(3.) In addition to these two great schools of Gnosticism 
there is still a third, especially represented by the famous 
Marcion of Pontus, whose centre may be regarded as Asia 
Minor Marcion was the son of a Christian bishop, by 
whom he is said to have been excommunicated. Following 
one Cerdon, a Gnostic of Antioch, Marcion distinguished 
himself by his extreme opposition to Judaism, and generally 
by a Gnostic attitude at variance with the Old Testament, 
the God of which is to him the Demiurge m conflict with 
the Supreme Being and the Christ whom He sent to redeem 
the woild from the power of this Demiurge. His Cliust- 
ology was of course docetic, — the divine power being only 
united to the man Jesus for a time. He accepted only ten 
of St Paul’s epistles, and a mutilated copy of the gospel of 
St Luke. The teaching of the Clementine fictions and a 
Jewish sect known by the name of Elkesaites, whoso tenets 
seem to have resembled this teaching, is considered by 
Mansel and others to constitute a Judaizmg reaction front 
the Pauline Gnosticism of Marcion. 

Our readers are referred to special articles for a detailed 
exposition of these several Gnostic systems It remains 
for us here to give a general sketch of the questions which 
Gnosticism discussed, and the broader features which char- 
acterized its main developments. 

III. The fundamental questions with which Gnosticism 
concerned itself are the same which in all ages have agitated 
inquiry and baffled speculation, viz , the origin of life and 
the origin of evil, — how life sprung from the Infinite 
Source, — how a world so imperfect as this could prQceed 
from a supremely perfect God. The Oriental notion of 
matter as utterly corrupt is found to pervade all Gnostical 
systems, and to give so far a common character to their 
speculations. It may be said to be the ground-principle 
of Gnosticism. 

Setting out from this principle, all the Gnostics agree 
in regarding this world as not proceeding immediately from 
the Supreme Being. A vast gulf, on the contrary, is sup- 
posed to separate them. In the general mode m which 
they conceive this gulf to be occupied they also agree, 
although with considerable varieties of detail. 

The Supreme Being is regarded as wholly inconceivable 
and indescribable — as the unfathomable Abyss (Valentinus) 
— the Unnameable (Basilides). From this transcendent 
source existence springs by emanation in a series of spiritual 
powers (§wd/A€ is). It is only through these several powers 
or energies that the infinite passes into life and activity, and 
becomes capable of representation. To this higher spiritual 
world is given the name of and the divine powers 

composing it, m their ever-expanding procession from the 
Highest, are called ZEons. 

So far a common mode of representation characterizes all 
the Gnostical systems. All unite in this doctrine of a 
higher emanation-world It is in tho passage from this 
higher spiritual world to the lower material one that a 


speculative distinction of an important diameter begins to 
characterize them On the one hand, this passage is appie- 
hended as a mere continued degeneracy from the Source of 
Life, at length terminating m the kingdom of darkness and 
death — the bordering chaos sunoundmg the kingdom ot 
light. On the other hand, this passage is apprehended in a 
mote precisely dualistic form, as a positive invasion of the 
kingdom of light by a self-existent kingdom of darkness 
According as Gnosticism adopted one or other of these 
modes of explaining the existence of the present world, it tell 
into the two great divisions which, from then places of origin, 
have received the respective names of the Alexandnan and 
Syrian Gnosis. The one, as we have seen, presents moie 
a Western, the other more an Eastern type of speculation. 
The dualistic element m the one case scarcely appears 
beneath the Pantheistic, and bears resemblance to. the 
Platonic notion of the vXrj — a mere blank necessity, a limit- 
ing void In the other case, the dualistic element is clear 
and piominent, corresponding to the Zarathustrian doctune 
of an active principle of evil as well as of good — of a king- 
dom of Alniman (Auro-Mainyus) as well as a kingdom of 
Ormuzcl (Ahura Mazdao). 

In the Alexandrian Gnosis a link of subordination is 
I preserved between the two kingdoms, separated as they are. 
For the vXrj only becomes a living and active power of evil 
through the quickening impartation of some element from 
the higher kingdom m its progressive descent from the 
Supreme Source The stream ot being m its ever-outwaul 
flow at length comes m contact with dead matter, which 
thus receives animation, and becomes a living source of evil. 
Its life and power, howevei, are withal only derived from 
the higher kingdom. But in the Syrian Gnosis the kingdom 
of darkness has no such dependence upon the kingdom of 
light. There appears from tho first a hostile principle of 
evil in collision with the good. 

Out of this main distinction other more special distinc- 
tions ause, still more clearly defining the one form of yj/wcris 
from the other According as the two kingdoms are recog- 
nized as subordinate the one to the other, or as opposed to 
eaeh other, it is obvious that different views will prevail as 
to the character of the Arjfuovpyos, or maker of this world, 
whose name and functions are so prominent m all systems 
of Gnosticism. In the one case, Ins relation to the Supremo 
Source of life will be apprehended as more dependent — in 
the other, as more hostile. In the former view, the yv&cns, 
while rising in its pride of speculation far above all mere 
earthly relations and historical religions, could yet find in 
those a point of contact, whereby the higher spiritual truth, 
penetrating this lower world, would gradually raise it to its 
own elevation. In the latter, no such point of contact is 
left between nature, or history, and the yvoio-i?. Accord- 
ingly, while the Alexandrian form of Gnosticism was found 
to embrace Judaism, as a divine institution, although very 
inferior and defective in its manifestation of tho Divine 
character, the Syrian rejected it as being wholly the work 
of tho spirit of the lower world— -the Aiy/uoupyos warring 
with the supreme God. This anti-Juclaical spirit is found 
developed to its extreme in Marcion. 

The Gnostic conception of Christ, in so far uniform, is 
also of course greatly modified by the different relations 
which the systems thus bore to Judaism. In all he is re- 
cognized as a higher JEon, proceeding from the kingdom of 
light for the redemption of this lower kingdom of darkness. 
But, in tho one case, however superior, he is yet allied to 
the lower angels and the A^/uovpyos, governing this lower 
world. His appearance, accordingly, admits of being his- 
torically connected with the previous manifestations of the 
Divine presence upon earth. But, in the other case, he is 
apprehended as a being wholly distinct from the A^/uotipyos, 
and his appearance takes place in this lower world without 
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any previous preparation, in order that he may draw to 
himself all kindred spiritual natures held in bondage by the 
power of this lower world. If any point of connexion is 
admitted in this latter case betwixt Christianity and the 
lower world, it is certainly not found in Judaism or any 
historical religion, but in the tkeosopkic schools, where an 
esoteric knowledge of the Supreme was cultivated. 

IV. Vague, confused, and irrational as Gnosticism in most 
of its systems is, its influence upon the development of 
Christian thought was by no means detrimental. It com- 
pelled Christian teachers to face the great problems of 
which it attempted the solution in so many fantastic forms. 
It expanded the horizon of controversy within as without 
the church, and made men like Irenseus, and Clement, and 
Origen, and even Tertullian, feel that it was by the weapons 
of reason and not of authority that they must win the 
triumph of Catholic Christianity, Gnosticism, therefore, 
may be said to have laid the foundation of Christian science, 
and it is certainly interesting and deserving of notice that 
it is in the two great cities of Antioch and Alexandria, 
— where Gnosticism had chiefly planted itself, — that 
we see the rise of the first two schools of Christian 
thought. These centres of half-Pagan and half-Christian 
speculation became the first centres of rational Christian 
theology. 

The several schools of Gnosticism seem to have gradually 
lost importance after the middle of the 3d century, although 
some of them continued to linger till the 6th century. 
Manichseism was little else than a revival of it in the Syrian 
form, and this system in the 4th and 5th centuries became 
so powerful as almost to be a rival to Christianity. The 
great Christian father St Augustine, as is well known, was 
long fascinated by its influence. Again, strangely, in the 
1 2th century the same spirit burst forth afresh, and in 
special connexion with the name of the great apostle of the 
Gentiles. The sect of Paulicians, originating in the old 
Syrian haunt of heresy, Samosata, spread through Asia 
Minor, and then through Bulgaria and the borders of the 
Creek empire into Italy, Germany, and France. Gibbon, 
in the 54-th chapter of his famous Decline and Fall of the 
Roman Empire, has given a vivid and powerful description 
of the fortunes and persecutions of the sect, and the readi- 
ness with which its doctrines seized upon whole populations. 
In southern France especially it spread like wildfire, and 
for a time almost .entirely displaced Catholic Christianity. 
This Western development of the old Oriental dualism was 
characterized by many of the features of the earlier Gnos- . 
ticism, such as the doctrine of the radical evil of matter, 
aversion to the Old Testament as the work of an evil 
Demiurge, and a docetic Christology. Extinguished in the 
horrors of the Albigensian war, it can hardly be said to 
have reappeared in the history of Christendom. 

Literature. — Only one original Gnostic work" has survived to 
modern times, the n Urns trexpia of Valentinus (edited by Petermann, 
Berlin, 1851) ; for all further knowledge of the system we are en- 
tirely dependent on the treatises of its avowed opponents, — especially 
on that of Irenseus (%\eyxas r fjs tf/evSuyt 'j/u.ov yvderews) and on that 
of Hippolytus (£a «7 %os Kara ira<r6>v uipetrtwv), although reference 
may also be made to passages bearing on the subject in the writings 
of Justin Martyr, Tertullian, Clemens Alexandrinus, Origen, Euse- 
bius, Philastrius, Epiphanius, Theodoret, Augustine, and Plotinus. 
The subject is taken up with more or less fulness in all the church 
histories, and histories of philosophy. Among the more important 
rocont works bearing upon the elucidation of Gnosticism may be 
mentioned those of Meander ( GenetischeEntwickelung der vornehmsten 
Gnostischen Systems, 1818), Matter ( Histoire critique du Gnosticisme, 
1828, 2d od. 1848), Baur (Re Onosticorum Chrisiianismo Ideali, 
1827; Rie Ghristliche Gnosis, 1835; Die drei ersten Jahrhunderte, 
3d eel, 1863), Bunsen (Hippolytus u. seine Zeit, 1852-53), Lipsius 
(art. “ Gnosticismus ” in Ersch and Gruber’s Encyclopadde, repub- 
lished in a revised form with the title Rev Gnosticismus ; sein 
J'Fesen, Ursprwig, und Entmckelung, 1860), Harnack (Zur Quel- 
Unkritik der GeseMchte des Gnosticismus, 1873), Mansel (Gnostic 
Heresies, 1875), and Lipsius (Die Quellen der dltesten Ketzergeschichte 
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neu untersucht, 1875). References to the monographs by Ritschl, 
Volkmar, Heinrici, Hilgenfelil, and others on special branches of 
the subject will be found under the several headings Bardesanes, 
Basilides, Marcion, Valentinus, &c. (J. T.) 

GNU (Catoblepas), a genus of ruminant mammals con- 
stituting the equine group of the antelope family, and con- 
taining two species — the gnu or kokoon (Catoblepas gnu) 
and the brindled gnu ( Catoblepas gorgon). Owing to their 
singular appearance, which has been aptly compared to that 
of a creature compounded of a bison’s head, a horse’s body, 
and an antelope’s legs, their proper zoological position has 
been a matter of dispute — some placing them among the 
oxen, while others regard them as a connecting link between 
bovine animals and the true antelopes. The gnu measures 
about 4J feet in height at the shoulders, and 9 feet in ex- 
treme length. Its nose is broad and flattened, and bears on 
its upper surface a crest of reversed hair, while there is an 
abundant growth of bushy black hair beneath the chin and 
between the forelegs. The horns, which are present in both 
sexes, are very broad at their base, forming a solid helmet 
on the forehead, from which they bend downwards and out- 
wards, thereafter curving rapidly upwards to the tip. A 
mane of light-coloured hair, tipped with brown, and present- 
ing a neatly clipped appearance, extends along the neck, 
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while the horse-like tail, which is more or less of a creamy 
colour, reaches to the ground. The nostrils are large, and 
are furnished with a muscular valve by which they can he 
closed. The gnu is a native of the arid plains of South 
Africa, where it congregates iu considerable herds, its rest- 
lessness of disposition leading it to migrate frequently from 
place to place. The fantastic appearance of those creatures 
is fully equalled by the grotesqueness of their actions. Ad- 
vancing, as they generally do, in single file, they may be 
seen wheeling and prancing in all directions, tossing their 
heads, switching their long tails, and then starting off, 
especially if alarmed by the appearance of a lion, at tremen- 
dous speed, raising columns of dust along their track, and 
leaving their pursuers hopelessly in the rear. Should they 
be surprised in their gambols by the sight of a caravan, 
their exceeding inquisitiveness impels them to approach the 
intruding object, which they do in a compact square, looking 
all the while the very picture of defiance. “ During bright 
moonlight,” says Captain Harris, “ curiosity often prompted 
a clump of gnus to approach within a few yards of our 
bivouac, where they would stand for hours in the same 
position, staring wildly, lashing their dark flanks, and utter- 
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xng a sabdued note resembling the hatsh croaking of a frog ” 
The noise made by the old bulls, as they roam singly during 
the rutting season, is much more formidable, being usually 
compared to the roar of the lion ^ and many sportsmen wlio 
have hunted the gnu bear testimony to the remarkable like- 
ness between the solitary males with their long manes, when 
seen at a considerable distance, and the ‘‘king of beasts ” 
They are by no means the formidable creatures their fero- 
cious aspect might lead one to suppose. However defiant 
the herd appears as it approaches a caravan, the report of 
a gun puts the whole troop of gnus to flight, and they aie 
never known to attack man unless driven thereto m self- 
defence The female has seldom more than a single young 
one at a birth, the calf at first being of a whitish colour. 
When captured young, the gnu may, according to Captain 
Harris, be reared by the hand on cows 5 milk ; and although 
of uncertain temper, it can he got to herd with the cattle 
on the farm The flesh of the calf is considered a delicacy, 
but that of the adult is insipid, being almost destitute of 
fat. Its long silky tail is in great request for chowries, and 
its hide is cut into strips and used for ropes and twine . 

The brindled gnu is a more northerly form, never being 
found south of the Orange river. It is readily distin- 
guished from theothei species by the black colour of its tail 
and mane, the obscure vertical streaks ou its body, its more 
elevated withers, and its extremely long aquiline nose 
While equally grotesque in appearance and manner, it is 
much less spirited and active than the gnu. Its flesh is 
highly prized by the natives, who also convert its luclo into 
mantles, rendered attractive to South -African taste by 
being dressed without removing the long hair of the mane 
and beard, 

CO A., a Portuguese settlement on the Malabar or western 
coast of India, lying between 15° 44' 30" and 14° 53' 30" 
N. lafc., and between 73° 45' and 74° 26' E. long. It is 
bounded on the 1ST, by the river Tirakul or Auraundem, 
separating it from SAwant WAri State, on the E. by the 
Western GhAts, on the S. by Kanara district, and on the 
W. by the Arabian Sea. Total area, 1062 square miles, 
population, 392,234 

This settlement forms a patch of foreign territory ou the 
east of the Bombay coast, and is surrounded on all sides, 
except to the seaward, by British districts. Goa is a hilly 
country, especially the recently acquired portion known as 
the Novas Conquislas. Its distinguishing feature is the 
Sahyadn Mountains, which after skirting a considerable 
portion of the north-eastern and south-eastern boundary, 
branch off westwards across the territory with numerous 
spurs and ridges. The plains are well watered by largo 
navigable rivers The most important is the Mandavi river, 
on whose banks both the ancient and modern cities of Goa 
stand, with a fine harbour formed by the promontories of 
Bardez and Salsette. The port of New Goa or Panjim is 
divided into two anchorages by the projection of the coho 
(cape) from the island of Goa, both capable of safely accom- 
modating the largest shipping. 

Goa ranks high as regards its early importance among 
the cities of western India. It emerges very distinctly in 
the 14th century, and was visited by the famous traveller 
Ibn Batuta. In the 15th century it formed the chief em- 
porium of trade on the western side of India. Caravans of 
merchants brought down its products to the coast, and it 
was the only city in western India which enjoyed at this 
period a revenue of £10,060, Its wealth, and advantageous 
situation attracted the Mahometan princes of the Deccan, 
and in 1469 it was taken by the BAhmani king. A fleet 
of 120 ships operated from the sea ; the BAhmani troops 
forced their way down the passes of the GhAts; and Goa 
capitulated, It next passed under the BijApur dynasty, 
and on the arrival of Albuquerque, at the beginning of the 
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16th century, its military and commercial capabilities at 
ouce struck his mind. In 1510 the fleet of Albuquerque, 
consisting of 20 sail of the line, with a few small vessels 
and 1200 fighting men, hove in sight off the harbour. A 
holy mendicant or joyi had lately foretold its conquest by 
a foreign people from a distant land, and the disheaitened 
citizens rendered up the town to the strangers. Eight 
leading men presented the keys of the gates to Albuquerque 
on their knees, together with a large banner which was 
usually unfurled on state occasions. Mounted on a richly 
caparisoned steed, Albuquerque entered the city m a 
triumphal procession, with the Portuguese banners carried 
by the flower of the Lisbon nobility and clergy amidst the 
acclamations of an immense multitude, who showered upon 
the conqueror filigree flowers of silver and gold. Albu- 
querque behaved well to the inhabitants, but was shortly 
afterwards expelled by the BijApur king. However, he re- 
turned a few mouths later with a fleet of 28 ships carrying 
1700 men, and after a bloody attack, m which 2000 
Mussulmans fell, forced lus way into the town. Eoi three 
days the miserable citizens were subjected to every atrocity. 
The fifth pait of the plunder, reserved for tiro Portuguese 
crown, amounted to £20,000. 

The conquest of Goa lllustiatcs the essentially military basis on 
which the Portuguese power m India rested The subsequent 
history of the town lias been one of luxury, ostentation, and decay 
Aftei bearing a siege by the king of BijApur, and suffering fiom a 
terrible epidemic, Goa leached the summit of its piospenty at the 
end of the 16th centuiy, during the very yeais when the English 
Company was struggling into existence under Elizabeth “Goa 
Dourada,” or Golden Goa, seemed a place of fabulous wealth to the 
plain merchants who veie destined to bo the toundeis ot British 
India “Whoever has seen Goa need not see Lisbon,” said a 
provexb of that day Indeed, il the accounts of tiavclleis are to be 
ti listed, Goa piesehted a scene of militaiy, ecclesiastical, and com- 
mercial magnificence, such as has had no parallel m the European 
capitals of India. The brilliant pomp and picturesque display of 
Goa were due to the fact that it was not only a flourishing harbour, 
but tbe centre of a great military and ecclesiastical pou or The 
Portuguese based then dominion in India on conquest by the sword. 
They laboured to consolidate it by a proselytizing organization v> Inch 
tlnows all other missionary charts m India into the shade. 

Goa reached its climax of pomp and power about the year 1600. 
Immediately afterwards commenced the long struggle with the 
Dutch, winch before the end of the century had shipped Portugal 
of its fanest possessions in the East In 1603 the Dutch blockaded 
Goa, but had to aaiso the siege In 1635 the old epidemic lever 
w Inch had afflicted Goa m the preceding century again broke out, 
and raged for five years In 1630 the Dutch once more blockaded 
Goa, but found their meagre force of twelve ships insufficient for its 
capture In 1666 luxury and the plague and the Dutch privateers 
had effectually crippled the commence of Gon Thovcnol m that 
year drew a powerful pictuie of the decayed city In 167 5 I >r John 
Fryer described the city as in a ruinous state, whilst the inhabitants 
still made pitiful attempts at display m spite of their increasing 
misery. In 1683 Goa narrowly escaped falling into the hands ot 
the MarlialtA hordes undoi Sambaji. Before 1087 the abandonment 
of Old Goa had taken place. ‘ ‘ Many streets,” says an official docu- 
ment of that year, “have now become lonely and uninhabited.’’ 
The river had silted opposite its quays, slaps could no longer ap- 
iroach the city, the fever had again broken out, aud the population 
uul moved out to suburbs nearer the mouth of the. river. In 1605 
only 20,000 inhabitants remained. In 1739 the whole territory was 
attacked by the MarliuttAs, and only saved by the unexpected ap- 
pearance of a new viceroy with a fleet Various attempts were made 
in vam to rebuild Old Goa, and by the middle of tlio 18th century 
*• this fairest but poorest settlement had become a burden to the 
Portuguese Home Government, costing no less than 300,000 piastres 
a year.” 

In 1759 further attempts to rebuild Old Goa were given up, and 
the governor changed his residence to Punjim or New Goa, the 
present city, at the mouth of the river, In 1775 the population 
was reduced to about 1000 souls, of whom 1198 ■were Christians, 
almost entirely half-castes and nativo converts In 1759 also the 
Jesuits were expelled. They had got into their hands what little 
commerce remained, and the last touch was put to the rum of Old 
Goa “ The river washes the remains of a great city,— -an aTsenal 
in ruins, palaces in nuns, quay walls m ruins, churches in mins, — 
all in ruins. "We looked and saw the site of the Inquisition, the 
bishop’s prison, a grand cathedral, great churches, chapels, eon- 
vents, religious houses, on knolls surrounded by jungle and trees 
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scattered all over the country. "We saw the crumbling masonry 
wlucb once maiked the lines of streets and enclosures of palaces, 
dockyards filled with weeds and obsolete cranes ” 

Pawjun or New Goa lies m lat 15° 30' N., long 75° 53' E., at 
the mouth of the river Mandavi, and is a modern town wnh few 
pretensions to aichitectuial beauty. Ships of the largest tonnage 
can lie out m the harbour, but only vessels of moderate size can be 
In ought alongside of the city. The population is estimated at 
15,000. Panjnn was the residence of the viceroy from 3759, and 
in 1843 iv? s lanked the capital of the Portuguese possessions in 
India 

The terntory of Goa, including the two cities of Old Goa and 
Pan] uu with the adjoining countiy undei Portuguese rule, amounts, 
as aheady stated, to 1062 s quaie miles. Of the total population, 
namely, 392,234, nearly two-thirds or 232,089 aie Roman Catholics, 
128,824 are Hindus, and 2775 Mahometans The Roman Catholics 
are subject in spiritual matteis to an archbishop, who has the title 
of pinnate of the East The Hindus and Mahometans enjoy per- 
fect hbeity m their leligious affairs, and have their own places of 
woiship. Agriculture forms the chief industry of the countiy. 
The total aiea undei cultivation is 234,754 acies Rice m the 
staple produce , next is the cocoa-nut, which is deemed impoitant 
fiom the vanety of uses to which the products aie applied The 
chief exports aie cocoa-nuts, betel -nuts, mangoes, water -melons, 
cinnamon, pepper, salt fisli, gum, firewood, and salt , and the 
chief imports lice, cloth, sugai, wines, tobacco, glasswaie, and 
haidwaie. The distnet seldom suffers from gieat floods. Some 
paits aie subjected to inundations during heavy rains, but little 
damage is done to the ciops The high-lying town of Panjim takes 
its name from the native woid Ponji, meaning “ arable land that 
cannot be inundated ” The total revenue m 1873-74 was £108,148; 
the expenditure, £107,145 The police foice numbeis 919 men. 
In 1869-70 there were 137 lower schools, and 25 higher schools, 
including a National Lyceum with 2433 pupils There aie also 
medical and chemistry schools, and since 1870 a college for the 
study of practical sciences has been established The prevailing 
endemic diseases are intermittent and remittent fevers, diarrhoea, 
and dysentery. The average annual rainfall for the tlnee years 
ending 1875 was 100 22 inches 

See “Lmo dos puulegios tin Ciclada do Goa," m Arehtuo Partuquez Oriental , 
1857 s 4 uhivo da Ilelagas de Goa coniendo vartoi documentor dot Seeulos , 17, 13, 
e 19, l>y J I do Aviunehcs Gatcui, 1872, Ac , Feigner meierotogicar de Goa , 1887 
floletm de Gorerno dos Ertados da India , Goa and New Goa, 1808-70, &c , O 
Gabvnete litter ctno das Fontamhar (monthly, 1810, &c), Tolborfc, “The Autho- 
nticsfoi thelhstoij of the I’oitiiffuese in India,” in Journ of Asiatic Soc. of 
lienqat, 1879, Ii F Hinton, Goa and the Blue Mountains, 1S31, MisBiuton, A El.. 
Arabia, Egypt, India, 1879 

GOA POWDER, a drug occurring in the form of a 
yellowisli-hrown powder, varying considerably in tint, which 
has recently been brought into notice by Dr Fayrer of 
Calcutta as a remedy for ringworm. It derives its 
name fiom tho Portuguese colony of Goa, where it 
appears to have been introduced about tho year 1852. In 
1875 it was shown by Dr Lima that the substance had 
been exported from Bahia to Portugal, whence it found 
its way to tho Portuguese colonies in Africa and Asia. 
Tho tree which yields it belongs to the genus Andrici 
of tho natural order Lcgxvniinos.ce, and has been named A. 
Araroba. It is met with in great abundance in certain for- 
ests in tho province of Bahia, preferring as a rule low and 
humid spots. The tree is from 80 to 100 feet high, and 
is furnished with imparipinnate leaves, the leaflets of which 
arc oblong, about 1J inch long and f inch broad, and some- 
what truncate at the apex. The flowers are papilion- 
aceous, of a purple colour, and arranged in panicles. The 
Goa powder or araroba is contained m the trunk, filling 
crevices in the hoartwood. To obtain it, the oldest trees 
are selected as containing a larger quantity, and after being 
cut down are .sawn transversely into logs, which are tnuu 
split longitudinally, and the araroba chipped or scraped off 
with the axe. During this process the workmen feel a 
bitter taste m the month ; and great care has to be taken 
to prevent injury from, the irritating action of the powder 
on the eyes. In this state, i.e., mixed with fragments of 
wood, the Goo powder is exported in casks. 

In India Goa powder bas been used in the form of a paste, made 
by mixing the powder with vinegar or lime juice, as a local appli- 
cation tbr the cure of Indian ringworm. It appears to he one of the 
best remedies for that obstinate disease ; and so highly is it valued 
that its price in Bombay averages £3, 12s. per lb Its use in chlo- 
asma, intertrigo, and psoriasis, as well as in various other skin diseases, 
has also been attended with considerable success. The only disad- 
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vantages attending its use are— that it leaves a stain which is diffi- 
cult to remove, and that the powder is apt to set up severe irritation, 
of the eyes, if it come in contact with the conjunctiva. On this ac- 
count Mr Balmanno Squne prefers to use it m the form of oint- 
ment When given internally it has been found to act as an emetic 
and purgative. In England it is now regarded as one of the most 
efficacious remedies m intractable cases of lingwonn, 

GO ALP AHA, the most westerly district of Assam, be- 
tween 25° 21' and 26° 54' N. lat. and between 89° 44' and 
91° 0' E. long., bounded on the N. by Bhutdn, E. by Kdmrfip, 
S. by the Gdro Hills, and W. by Kuch Behar and Rangpur. 
The district is situated on the Brahmaputra, at the 
corner where the river takes its southerly course into 
Bengal. The scenery is striking. Along the banks of the 
river grow clumps of cane and reed ; farther back stretch 
fields of rice cultivation, broken only by the fruit trees 
surrounding the villages, and in the background rise the 
fore3t-clad hills overtopped by the white peaks of the 
Himalayas The soil of the hills is of a red ochreous earth, 
with blocks of granite and sandstone interspersed , that of 
the plains is of alluvial formation Earthquakes axe 
common and occasionally severe shocks have been experi- 
enced. The Brahmaputra annually inundates vast tracts 
of country. Numerous extensive forests yield valuable 
timber. Wild animals of all kinds are found. 

Goalpara has always formed the fiontier between Bengal and 
Assam , ongmally it must have constituted part of the legendary 
Hindu kingdom of Kamrup ; fiom that it must have fallen into the 
hands of the early lajas of Kuch Beliar, who, however, were unable 
long to retain their kingdom From the east the wild Ahamseame 
down the valley of the Biahmaputia, while from the west the 
Mngliuls extended the limits of the Delhi empne In 1608 the 
Mugliuls came into collision with the Aliams, but were forced to 
letreat with a decisive defeat The district came into British pos- 
session with the rest of Bengal m 1765. It has undergone several 
changes iu administration, and in 1872, when Assam was consti- 
tuted a sepaiate administration, Goalpaia was included within it. 

In 1872 the population was 407,714 —311,419 being Hindu 1 ?, 
and 89,916 Mahometans Goalpaia town, with between 3000 and 
4000 inhabitants, is the most populous place, as well as the chief 
centre of trade. Dliubn is the point where the tiaffie of northern 
Bengal is shipped on board the Assam steameis. Gaunpur ami 
Lakhshnnpui cariy on a thriving tiade m timber. 

Rice founs tho staple crop of the distnet Mustard aucl jute *ue 
also laigely grown The area under cultivation is estimated at 
600,000 acres, or about one-thnd of the total area. The district 1 is 
not liable to any form of natural calamity; occasionally blights 
have been caused by worms and insects, but the harvests have 
never been allected. The manufactures consist of the making of 
brass and iron utensils and of gold and. silver ornaments, weaving 
of silk cloth, basket-work, and pottery. The cultivation of tea has 
recently been introduced, and is advancing considerably, The chief 
centres of traffic are Goalpara town, Dhubn, Jogigopha, Bijni, 
Gauripur, and Singiwan. Local trade is in the hands of Marwari 
merchants, and is earned on at the btiztirs, weekly hats or markets, 
and periodical fairs. The chief expoits aie mustard-seed, jute, 
cotton, timber, lac, silk cloth, india-rubber, and tea „ the imports, 
Bengal rice, European piece goods, salt, hardwaie, oil, and tobacco. 
The Brahmaputra and its tributaries are the chief means of com- 
munication, and are navigated by river steamers and the largest 
native boats. Goalpara is considered an unhealthy district both 
for Europeans and for natives. The principal diseases are intermit- 
tent and remittent fevers, diarrhoea, dysentery, rheumatism, and 
chest complaints Cholera frequently occuis m an epidemic form, 
3nd small-pox is more or less prevalent every jear. The mean 
annual temperature is 75° Fahr. , and the average annual rainfall is 
98 '75 inches 

GoIlpaha, the chief town, of above district, situated on 
the left bank of the Brahmaputra, in 26° IF 0" N. lat., 
90° 41' 0 1 ' E. long. It was the frontier outpost of the 
Mahometan power in the direction of Assam, and has long 
been a flourishing seat of river trade. The civil station is 
built on the summit of a small hill commanding a magnifi- 
cent view of the valley of the Brahmaputra, bounded on the 
north by the snowy ranges of the Himalayas and on the 
south by the Gdro hills. The native town is built on the 
western slope of the hill, and the lower portion is subject 
to inundation from the marshy land which extends in every 
direction. Population (1872) 4678. 
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GOAT. All the species of the genus Capra may be 
divided into two classes, the one being represented by the 
ibex (see Ibex) and the other the goat The latter class is 
subdivided into the segagrus or wild goat ( Capra cegagrus) 
and the domestic goat ( Capra hircus), of which there are 
many varieties. 

The Wild Goat, or Paseng of the Persians ( Capra cegagi ns, 
Pall), is an inhabitant of the mountainous regions of Cen- 
tral Asia from the Caucasus to the Himalayas, and is 
occasionally met with m troops at great elevations. It 
stands somewhat higher than any of the domesticated 
varieties of the goat, irom which it further differs in its 
stouter limbs and more slender body. Its neck is short, 
and is thus fitted to bear the enormous horns, which in the 
male are larger proportionally than m any other rummant 
animal These measure nearly three feet m length, are 
obscurely triangular in form, transversely ridged, and are 
bent backward as m the domestic varieties. The wild 
goat of the Himalayas, according to Darwin, when it 
happens to fall accidentally from a height, makes use of its 
massive horns by bending forward its head and alighting 
on them, thus breaking the shock. In the female the 
horns are exceedingly diminutive, or are altogether awant- 
ing. The fur, which over the greater part of the body is 
short, is of a greyish-brown colour, with a black line 
running along the entire length of the back ; the short tail 
and the muzzle are also black, while the under suiface of 
the neck, and the beard, which is present in both sexes, are 
of a biown colour. The paseng is exceedingly wary of the 
appioach of man, and as its agility is no less remarkable 
there has been little opportunity of studying it closely 
The concretions known as bezoar- stones, which were for- 
merly much used m medicine and as antidotes of poison, 
are believed to have been originally obtained from the 
intestines of this species. 

Considerable diversity of opinion has been expressed by 
naturalists as to the original stock of the domestic goat, 
which is met with in nearly every quarter of the globe, — 
the now prevalent and the most probable opinion being 
that the various domestic breeds are severally descended 
from wild stock now extinct Both the ibex and the 
segagrus interbreed freely with the common goat, though 
the produce is not always fertile. Instances of this are 
not unusual in the Alps and Pyrenees, where goats 
abound m a semi-domesticated state. Hybuds between 
the goat and the sheep are also known to have occurred, 
but are rare 

The following are the chief domestic breeds, possessing 
distinct characteristics : — the Common Goat, the Maltese, 
the Syrian, the Angora, the Cashmere, tho Nubian or 
Egyptian, and the Dwarf Goat of Guinea. 

The Common Goat — This has many varieties which differ 
from each other in length of hair, in colour, and slightly in. 
the configuration of the horns. The ears are more or less 
upright, sometimes horizontal, but never actually pendent, 
as in some Asiatic breeds. The horns are rather fiat at the 
base and not unfrequently corrugated , they rise vertically 
from the head, curving to the rear, and are more or less 
laterally inclined. The colour varies from a dirty white to 
a dark-brown, but never black, which indicates Eastern 
blood. Most of the European countries possess more than 
one description of the common goat. In the British Isles 
there are two distinct types, one short and the other long 
haired. In the former case the hair is thick and close, with 
frequently an undercoat resembling wool. The horns are 
large in the male, and of moderate size in the female, flat at 
tl^.e base and inclining outwards. The head is short and 
tapering, the forehead flat and wide, and the nose small; 
the legs strong, thick, and well covered with hair. The 
colour varies from white or grey to black, but is frequently 
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fawn, with a dark line down the spine and across the 
shoulders The other variety owns a shaggy coat, gene- 
rally of a reddish-black hue, though sometimes grey or pied 
and occasionally white. The head is long, heavy, and ugly, 
the nose coarse and prominent, the hoi ns are situated close 
together, and often continue parallel almost to the extremi- 
ties, being also laige, corrugated, and pointed The legs are 
long, and the sides flat, the animal itself being generally 
gaunt and thin. This breed is peculiar to Ireland, the 
■Welsh being of a similar description, but more often white. 
The short-haired goat is the English goat proper. Fiom 
the constant crossing however that takes place between 
these native breeds and imported foreign specimens, one 
meets in England with animals possessing very great diver- 
sity of form. Both the British breeds and those from abroad 
are frequently ornamented with two peculiar tassel-like 
appendages, which hang near together under the thioat It 
is supposed by many that these ornaments are traceable to 
some foreign origin ; but although there are foreign breeds 
that possess them, they appear to pertain quite as much to 
the English native breeds as to those of distant countries, 
and indeed the peculiarity referred to is mentioned in 
veiy old works that describe the goats of the British 
Islands. The milk produce m the common goat as well as 
other kinds varies very greatly with individuals. Irish goats 
often yield a quantity of milk, but the quality is compara- 
tively poor. The goats of France are very similar to those 
of Britain, varying in length of hair, colour, and charactei 
of horns. A Fiench writoi describes them as possessing “ a 
particularly neat and compact head, small mouth, horns cor- 
rugated, and inclining upwards and outwards, a tlun nock, 
narrow chest, and long body, long but muscular legs, and in 
colour white, black, fawn, or pied.” The Norway brood is 
frequently pure white with long hair ; it is rather small m 
size, with small bones, a short rounded body, head small 
with ‘a prominent forehead, and short, straight, corrugated 
horns. The facial line is concave. Tho horns of the mule 
are very laige, and curl round after the maimer of the wild 
goat, with a tuft of hair between and m front. 

The Maltese Goat has its ears long and wide and per- 
fectly pendulous, hanging dowa below the jaw. The hair 
is long and cream-coloured. Specimens of this kind are 
usually hornless, which is perhaps tho cause of it having 
been called the “ Hornless Variety.” It would appear, 
however, that the absence of these appendages is simply 
a fieak of nature, aud not tlio peculiar cliaiacteiistic of a 
particular species. 

The Syrian Goat . — This breed is met with in various 
parts of the East, in Lower Egypt, on tho shores of the 
Indian Ocean, and in the island of Madagascar Both its 
liair and ears are excessively long, tlio latter so much so 
that they are sometimes dipt to prevent their being torn 
by stones or thorny shrubs. Its horns are somewhat erect 
aud spiral, with an outward bond. 

The Angora Goat is often confounded with the Cashmere, 
but is in reality quite distinct from it. Tho principal 
feature of this breed, of which there are two or three 
varieties, is the length and quantity of its hair, which has 
a particularly soft aud silky texture, covering the whole 
body and a great part of the legs with close matted ringlets. 
The horns of the male differ from those of the female, being 
directed vertically and in shape spiral, whilst in the female 
they have a horizontal tendency, somewhat like those of a 
ram. The face lias a sheepish expression. The coat is com- 
posed of two kinds of hair, the one short and coarse and of the 
character of hair, which lies close to the skin, the other long 
and curly and of the nature of wool, forming the outer 
covering. Both are used by the manufacturer, but the ex- 
terior portion, which makes up by far the greater bulk, is 
much the more valuable. The process of shearing takes. 
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place in early spring, and is conducted with the utmost 
care ; the average amount of wool yielded by each animal 
is about 2 1 H>. The best quality comes from castrated 
males, the females producing the next best. The a.nnvm.1 ex- 
port of wool from Angora is estimated at about 2,000,000 lb, 
and its value at =£200,000, Large herds are shipped at 
Constantinople and sent to Cape Colony, where this breed 
thrives well and is largely propagated, the climate being 
specially suitable to the perfect development of the wool. 
A very valuable consignment of these animals arrived in 
London in May 1879 for transshipment to the Cape, having 
been procured from different parts of Asia Minor, by means 
of great personal exertion, by Mr J. B. Evans, a South- 
African goat farmer. The wool, or mohair, as it i3 techni- 
cally termed, of these goats was remarkably long, fine, 
and heavy, the average weight of the produce of the herd 
being reckoned at 6 lb per head. So highly is this breed 



Fxo. 1.— Angora Male Goat. 


esteemed by the Turkish farmers that it was with the 
greatest reluctance they were induced to sell them, and 
then only at exorbitant prices, some of the males costing 
£250 and females £150. £50 and £60 are common 

prices for these goats at Angora. Fig. 1 is from a photo- 
graph of the finest male of the flock, the fleece of which 
was estimated to weigh when shorn full 15 lb. The breed 
was introduced at the Cape about 1864. In 1878, 
according to the customs returns, 1,300,585 K> weight of 
mohair was exported, of the value of £105,313. The 
Angora is a bad milker and an indifferent mother, but its 
flesh is better eating than that of any other breed, and in 
Its native country is preferred to mutton. The kids arc 
born very small, but grow fast, and arrive early at maturity. 
This variety of the goat approaches nearest in its nature, 
form, and habits to the sheep, even the voice having a 
strong resemblance. 

The Gashmere Goat . — This animal has a delicate head, 
with somi-pendulous ears, which are both long and wide. 
The hair varies in length, and is coarse and of different 
colours according to the individual. The horns are very 
erect, and sometimes slightly spiral, inclining inwards and 
to such an extent in some cases as to cross. The coat is 
composed, as in the Angora, of two materials; but in this 
breed it is the under coat that partakes of the nature of 
wool and is valued as an article of commerce. This under- 
growth, which is of a uniform greyish-white tint, whatever 
the colour of the hair may be, is beautifully soft and silky, 
and of a fluffy description resembling down. It makes its 
appoarance in the autumn, and continues to grow until the 
following spring, when if not removed, it falls off naturally; 
its collection then commences, occupying from eight to 
ton days. The animal undergoes during that time a 
process of combing by which all the wool and a portion of 
the hair, which of necessity comes with it, is removed. The 
latter is afterwards carefully separated, when the fleece in 
a good specimen weighs about half a pound, being worth 
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between half to three quarters of a rupee. It is sold by 
the “ turruk ” of 12 lb. This is the material of which the 
far-famed and costly shawls are made, which at one time 
had such a demand that, it is stated, “16,000 looms were 
kept in constant work at Cashmere in their manufacture.” 
Those goats having a short, neat head, very long, thin ears, 
a delicate skin, small bones, and a long heavy coat, are 
for this purpose deemed the best. There are several 
varieties possessing this valuable quality, but those of 
Cashmere, Thibet, and Mongolia are the most esteemed. 
About the year 1816 a small herd of Cashmeres was intro- 
duced into France with a view to acclimatize and breed 
them for the sake of their wool, but the enterprise failed. 
A few were purchased and brought over to England by 
Mr C. T. Tower, who, by careful treatment, so far succeeded 
with them that, in course of time, he had a shawl made 
from their fleece, which turned out to be of good quality. 
At the death of the owner some years later, the herd, which 
had then deteriorated through in-breeding, was presented 
to the Queen and placed in Windsor Park. 

The Nubian Goat, which is met with in Nubia, Upper 
Egypt, and Abyssinia, differs greatly in appearance from, 
all those previously described. The coat is in the female 
extremely short, almost like that of a race-horse, and the 
legs are very long. This breed therefore stands considerably 
higher than the common goat. One of its peculiarities is 
the strongly convex shape of the face, the forehead being 
very prominent and the nostrils sunk in, the nose itself ex- 
tremely small, and the lower lip projecting from the upper. 
The ears are long, broad, and thin, and hang down by the 
side of the head like a “ double lop ” rabbit. The horns 
are quite black, slightly twisted, and very short, flat at the 
base, pointed at the tips, and recumbent on the head. But 
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little was known of this breed in Europe — in the West at 
least — until some ten or twelve years ago, when some were 
imported into France by the Soci6t6 cVAcclimatation of 
Paris, who found its milking qualities to surpass those of 
all other breeds, Among the goats that are met with in 
England a good many show unmistakable signs of a more 
or less remote cross with this breed, derived probably from 
specimens brought from the East on board ships for supply- 
ing milk during the voyage. It is no doubt on this account 
that they often go by the name of “Indian ” goats. 

The Nepaul Goat appears to be a variety of the last breed, 
it having tbe same arched facial line, pendulous ears, an$ 
long legs. The horns, however, are more spiral. The colour 
of the hair, which is longer than in the Nubian, is black, 
grey, or white, with black blotches. 
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The Guinea Goat is a dwarf species originally from the 
coast whence its name is derived. There are three varieties. 
Besides the commonest (Capra recurva, Linn.),, there is 
a rarer breed (Capra depressa, Linn.), mhabiting the 
Mauritius and the islands of Bourbon and Madagascar. 
The other variety is met with along the White Nile, in 
Lower Egypt, and at various points on the African coast 
of the Mediterranean. Some of these dwarf goats may be 
seen at the Jardin d’Acclimatation in Paris. 

Habits and Management . — The milch goat has been aptly 
described as the “ poor man’s cow ” — a designation it well 
merits, for with a couple of these animals the cottager may 
at an almost nominal expense enjoy the same advantages m 
a domestic point of view as the rich man with his 
<£ Alderney.” Comparatively few are kept in England, 
because the advantages of goat-keeping are but very im- 
perfectly known, and also on account of the large propor- 
tion of land under cultivation. The goat in a state of 
nature frequents hills and mountainous places, and in a 
domesticated condition it generally gives preference to 
elevated situations ; but it is a mistake to suppose that it 
will not thrive on low ground. Being naturally adapted 
to rocks and dry soils, however, it should not be exposed 
in marshy places, as this brings on disease of the feet and 
general ill health ; otherwise there is no animal more uni- 
formly hardy. The common varieties will stand heat and 
cold equally well, but have a decided objection to storms 
of wind and rain ; when they are left to roam loose, 
therefore, a rough shed should be erected to shelter them 
from the weather. Under this arrangement a goat may- 
be left out day and night the whole year round, but, if 
it is kept for the sake of its milk, the yield is greater and 
it thrives better if housed during winter. Owing to the 
troublesome propensity of these animals to bark trees and 
destroy shrubs by nipping off all young and tender shoots, 
they should not be allowed to roarn loose — except on a 
common — unless proper protection is afforded by wire 
netting or some such arrangement. 

The goat breeds, generally speaking, but once a year. If 
well housed and under liberal treatment, it will bring forth 
young twice in twelve months ; but this is not advisable. 
As a rule, at the fir3t birth one kid only is produced, but 
afterwards two and sometimes three. One has been known 
for three consecutive years to drop four at a birth; but 
this is rare and by no means desirable, as the progeny aro 
sure to be small and thrive badly, — the dam in most cases 
having insufficient milk for so large a family. 

The goat propagates at a very early period of its life. 
Tim male is generally capable of engendering at seven 
months; and, in the case just referred to of four at a birth, 
the father on one occasion was barely six months old. 
One is sufficient for a hundred females. The latter bring 
forth at twelve months, and sometimes earlier. Eor the 
sake of the future growth and productiveness of the animal, 
however, it is unwise to permit intercourse between the 
sexes earlier than at eighteen or at least sixteen months. 
It is owing to the baneful practice of letting them breed 
a§ soon as they will, under the mistaken idea that a more 
rapid return is obtained, that so many diminutive specimens 
are met with, both dam and progeny being spoiled in 
consequence. 

The best kind for milch purposes are those with long 
and deep bodies, not necessarily so broad at the chost as 
about the haunches, the belly ample, and the legs tolerably 
short ; head fine and tapering, with prominent eyes, ears 
long, thin, wide, and inclining horizontally, horns short and 
not corrugated, neck thick, and coat close and short. The 
udder above all must be not only large but soft and elastic, 
with nice pointed teats. Hornless specimens are often the 
best milkers. 


The goat has 32 teeth, and by these the age up to five 
years may be pretty accurately ascertained. The lower 
jaw possesses 12 molars and 8 incisors, and the upper 12 
molars alone. The kid at its birth has G molars but no 
incisors , the latter, however, are generally all cut m about 
three weeks, the first cut molar being visible at three 
months. At a year or fifteen months old the two front 
“ milk teeth,” as the first set of incisors are called, fall, 
and are replaced by permanent ones , the next two at from 
two years to thirty months, the third pair from two and a 
half to three and a half years, and the fourth and last at 
from three and a half to four and a half years. When all 
are changed the mouth is said to be “ full.” 

Between two and five years old the she-goat gives the 
best return in milk, continuing productive often for eight 
or nine years ; its length of life is on an average from ten 
to fifteen. These animals vary very greatly in the quan- 
tity of milk they yield. An ordinary specimen gives from 
2 to 3 pints, a superior one 2 quarts, and occasionally 
first-rate individuals aro found supplying 3 quarts a day. 
The Nubian breed surpasses the common goat in this 
respect, as the following table from tho French work of 
M. du Plessis will show, in which the yield of a Nubian 
is compared with that of a half-bred, itself a superior 
milker. 


JTaJf-b ed Nubian and Native 
Milk Cream 
1st day 3 57 lities. *22 lities. 
2d , 342 „ 21 „ 

3d „ 335 „ 20 „ 

4th „ 3 62 „ 23 „ 

5th „ S GO „ 24 „ 


Pure Nubian Breed 

Milk Ci oam 

1st day. 4 30 hues 3800 lities 

2d „ 4 41 „ 384S „ 

3d „ 4 53 ,, '3850 „ 

4lh „ 4 07 „ 3000 „ 

Sill „ 4 94 ,, 4030 „ 


17 65 „ 


110 


22 94 


19497 


The litre being as near as possible If pints, the return 
in English measure is accordingly — fiom tho half-bred 
31 pints, or an avorago per day of 3 quarts, and from the 
pure Nubian 40 pints, or nearly 4 quarts daily, tho rich- 
ness of the quality being proportionately greater. 

Milking should be performed at regular hours, morning 
and night, but with heavy milkers three times daily is 
better for the first two or three months, as tho ofteuer tho 
adder is emptied when once full the quicker it is replen- 
ished, a sufficient supply of food being of course provided. 
It is a good plan to accustom the animal to jump on a plat- 
form whilst being milked ; the teats are thus more easily 
manipulated, and more command is obtained over the goat 
and the pad. Feeding and milking should always bo 
carried on at tho same time. 

Many persons aro under the wrong impression that the 
milk of tho she-goat, — which by the way has no strong 
htreine scent attaching to her like tho male, another 
common error, — possesses a flavour peculiar to itself ; 
but this is quite a mistake. Out of dozens kept by tho 
present writer, only one has been found to yield milk 
differing from that of the cow in taste. The peculiarity in 
this case seemed natural to the animal, and tho milk was 
decidedly unpalatable. 

Tho flesh of tho common goat, although quite eatable, is 
not to bo recommended in comparison with mutton, being 
rather hard and indigestible. Kid, however, is a great 
delicacy, and tastes like lamb or voal, according to the 
manner of dressing. It is preferable cooked like veal, 
with layers of bacon tied round and stuffed, for with the 
exception of tho suet there is very little fat. A good rich 
gravy should accompany the joint when served, and there 
should be no lack of cooking. Hot or cold it is then equally 
acceptable. Suckling kids are the best eating, as they 
have then their milk flesh, and are nice and plump, The 
skins dressed and sewed together make handsomo rugs. 
For food and other remarks on goat-keeping see Ageicuit 
TtiRB, vol. i. p. 399. (s. a. p.) 
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GOATSUCKER, a bird from very ancient times absurdly 
believed to have the habit implied by the common name 
it bears in many European tongues besides our own — 
as testified by the Greek AlyoOrjkas, the Latin Capri- 
mulgus , Italian Succiacapre , Spanish Chotacabras , French 
Tettec/ievre, and German Ziegenmelker. The common 
Goatsucker ( Qaprimulgus europceus, Linn.), is admittedly 
the type of a very peculiar and distinct Family Caprimul- 
gidoe, a group remarkable for the flat head, enormously 
wide mouth, large eyes, and soft, pencilled plumage of its 
members, which vary in size from a Lark to a Crow. Its 
position has been variously assigned by systematists. 
Though of late years judiciously removed from the Passeres, 
in which Linnaeus placed all the species known to him, 
Professor Huxley considers it to form, with two other 
Families — the Swifts ( Cypselidce ) and Humming-birds 
( TrocMlidce ), the division Cypselomorphas of his larger group 
JEgithognathae , which is equivalent in the main to the 
Linnseau Passeres . There are two ways of regarding the 
Caprimulgidee — one including the genus Podargus and its 
allies, the other recognizing them as a distinct Family, 
Podargidce. As a matter of convenience we shall here 
comprehend these last in the Caprhnulgulce , which will 
then contain two subfamilies, Gaprimidgince and JPodar- 
ginae ; for what, according to older authors, constitutes a 
third, though, represented only by Sleatornis, the singular 



Common Goatsucker. 


Oil-bird, or Guacharo, certainly seems to require separation 
as an independent Family (see Guachaeo), 

Some of the differences between the Caprvniulginae and 
Podargince have been pointed out by Mr Sclater ( Proc . Zool. 
Soc., 18SS, p. 123), and are very obvious. In the former, 
the outer toes have four phalanges only, thus presenting a 
very uncommon character among birds, and the middle 
claws are pectinated ; while in the latter the normal number 
of five phalanges iB found, and the claws are smooth, and 
other distinctions more recondite have also been indicated 
by him (tom. cit ., p. 582). The Caprimulgince may be 
further divided iuto those having the gape thickly beset by 
strong bristles, and those in which there are few such 
bristles or none — the former containing the genera Capri- 
rmilguSy Antrostomis, Nyclidromtis, and others, and the 
latter Podager , Ghordiles, Lyncomis, and a few more. 

The common Goatsucker of Europe ( C . europceus) arrives 
late in spring from its winter-retreat in Africa, and its pre- 
sence is soon made known to ns by its habit of chasing its 
prey, consisting chiefly of moths and cockchafers, in the even- 
ing-twilight. As the season advances the song of the cock, 
from its singularity, attracts attention amid all rural sounds. 
This song seems to be always uttered when the bird is at 
rest, though the contrary has been asserted, and is the con- 
tinuous repetition of a single burring note, as of a thin lath 


fixed at one end and in a state of vibration at the other, 
and loud enough to reach in still weather a distance of half- 
a-mile or more. On the wing, while toying with its mate, 
or performing its rapid evolutions round the trees where it 
finds its food, it has the habit of occasionally producing 
another and equally extraordinary sound, sudden and short, 
but somewhat resembling that made by swinging a tbong 
in the air, though whether this noise proceeds from its 
mouth is not ascertained. In general its flight is silent, but 
at times when disturbed from its repose, its wings may be 
heard to smite together. The Goatsucker, or, to use per- 
haps its commouer English name, Nightjar, 1 passes the day 
in slumber, crouching on the ground or perching on a tree 
— in the latter case sitting not across the branch but length- 
ways, with its head lower than its body. In hot weather, 
however, its song may sometimes be heard by day and even 
at noontide, but it is then uttered, as it were, drowsily, and 
without the vigour that characterizes its crepuscular or 
nocturnal performance. Towards evening the bird becomes 
active, and it seems to pursue its prey throughout the 
night uninterruptedly, or only occasionally pausing for a 
few seconds to alight on a bare spot — a pathway or road — 
and then resuming its career. It is one of the few birds 
that absolutely make no nest, but lays its pair of beautifully- 
marbled eggs on the ground, generally where the herbage 
is short, and often actually on the soil. So light is it that 
the act of brooding, even where there is some vegetable 
growth, produces no visible depression of the grass, moss, 
or lichens on which the eggs rest, and the finest sand 
equally fails to exhibit a trace of the parental act Yet 
scarcely any bird shows greater local attachment, and the 
precise site chosen one year is almost certain to be occupied 
the next. The young, covered when hatched with dark- 
spotted down, are not easily found, nor are they more easily 
discovered on becoming fledged, for their plumage almost 
entirely resembles that of the adults, being a mixture of 
reddish-brown, grey, and black, blended and mottled in a 
manner that passes description. They soon attain their full 
size and power of flight, and then take to the same manner 
of life as their parents. In autumn all leave their sum- 
mer haunts for the south, but the exact time of their 
departure has hardly been ascertained. The habits of the 
Nightjar, as thus described, seem to be more or less essen- 
tially those of the whole Subfamily — the differences obser- 
vable being apparently less than are found in other groups 
of birds of similar extent. 

A second species of Goatsucker (C. ruficollis ), which is 
somewhat larger, and has the neck distinctly marked with 
rufous, is a summer visitant to the south-western parts of 
Europe, and especially to Spain and Portugal. The occur, 
rence of a single example of this bird at Killingworth, 
near Newcastle-on-Tyne, in October 1856, has been re- 
corded by Mr Hancock (Ibis, 1862, p. 39) ; but the season 
of its appearance argues the probability of its being but a 
casual straggler from its proper borne. Many other species 
of Caprimulgus inhabit Africa, Asia, and their islands, 
while one (C. macrurus ) is found in Australia. Yery 
nearly allied to this genus is Antrosionus, an American 
group containing many species, of which the Chuck-willV 
widow (A. carolinensis ) and the "Whip-poor-will (A. voci- 
ferus) of the eastern United States (the latter also reaching 
Canada) are familiar examples. Both these birds take 
their common name from the cry they utter, and their 
habits seem to be almost identical with those of the Old- 
World Goatsuckers. Passing over some other forms which 
need not here be mentioned, the genus Nyctidromus, 
though consisting of only one species (E. aJbicollis) which 

1 Other English names of the bird are Erejar, Fern-Owl, Chum-Owl. 
and Wheel-bird— the last from the bird’s song resembling the noise 
made by a spinning-wheel in motion. 
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inhabits Central and part of South America, requires re- 
mark, since it has tarsi of sufficient length to enable it 
to run swiftly on the ground, while the legs of most birds 
of the Family are so short that they can make but a 
shuffling progress. Peleothreptes, with the unique form of 
wing possessed by the male, needs mention. Notice must 
also be taken of two African species, referred by some 
ornithologists to as many geneia (Macrodiptei yx and Cos 
metornis), though probably one genus would suffice for 
both. The males of each of them are characterized by the 
wonderful development of the ninth primary m either 
wing, which reaches in fully adult specimens tlie ext la- 
ordinary length of 17 inches or more. The former of 
these birds, the C. macrodipterus of Afzelius, is considered 
to belong to the west coast of Africa, and the shaft of the 
elongated remiges is bare for the greater part of its length, 
retaining the web, in a spatulate form, only near the tip. 
The latter, to which the specific name of vexillcirius was 
given by Mr Gould, has been found on the east coast 
of that continent, and is reported to have occurred in 
Madagascar and Socotra. In this the remigial streamers 
do not lose their barbs, and as a few of the next quills are 
also to some extent elongated, the bird, when flying, is 
said to look as though itT had four wings. Specimens of 
both are rare iu collections, and no traveller seems to have 
had the opportunity of studying the habits of either so as 
to suggest a reason for thismaivellous sexual development 

The second group of Caplmidgince, those which are but 
poorly or not at all furnished with rictal bristles, contains 
about five genera, of which there is here only room to par- 
ticularize Lyncornis of the Old World and Chordiles of the 
New. The species of the former are remarkable for the 
tuft of feathers which springs from each side of the head, 
above and behind the ears, so as to give the bird an appear- 
ance like some of the “Horned’' Owls — those of the genus 
Scops , for example, and remarkable as it is to find certain 
forms of two Families, so distinct as are the Slrigidcr and 
the Caprimulgidce, resembling each other in this singular 
external feature, it is yet more remarkable to note that in 
some groups of the latter, as in some of the former, a very 
curious kind of dimorphism takes place. In either case this 
has been frequently asserted to be sexual, but on that point 
doubt may fairly be entertained. Certain it is that in some 
groups of Goatsuckers, as in some groups of Owls, indivi- 
duals of the same species are found iu plumage of two 
entirely different hues — rufous and grey. The only ex- 
planation as yet offered of this fact is that the difference is 
sexual, but, as just hinted, evidence to that effect is con- 
flicting. It must not, however, be supposed that this com. 
mon feature, any more than that of the existence of tufted 
forms in each group, indicates any close relationship 
between them. The resemblances may be due to the same 
causes, concerning which future observers may possibly 
enlighten us, but at present we must regaid them as analo 
gies not homologies. The species of Lyncornis inhabit the 
Malay Archipelago, one, however, occurring also in China 
Of Chordiles the best known species is the Night-hawk of 
North America ( C . virginianus or C. popetue), which has 
a wide range from Canada to Brazil. Others are found m 
the Antilles and in South America. The general habits of 
all these birds agree with those of the typical Goatsuckers. 

We have next to consider the birds forming the genus 
Podargus and those allied to it, whether they be regarded 
as a distinct Family, or as a Subfamily of Caprimulgidce. 
As above stated, they have feet constructed as those of birds 
normally are, and their sternum seems to present the con- 
stant though comparatively trivial difference of having its 
posterior margin elongated into two pairs of processes, while 
only one pair is found in the true Goatsuckers. Podargus 
includes the bird (P, cuvieri) known from its cry as Morepork 
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to Tasmanian colonists, 1 and several other species, the num- 
ber of which is doubtful, from Australia and New Guinea. 
They have comparatively powerful bills, and it would seem 
feed to some extent on fruits and berries, though they 
mainly subsist oil insects, chiefly Cicadas and Phasmula ; 
They also differ from the true Goatsuckers m having the 
outer toes partially reversible, and they are said to build a 
flat nest on the horizontal branch of a tiee for the reception 
of their eggs, which are of a spotless white. Apparently 
allied to Podargus, but differing among other respects in 
its mode of nidification, is JEgotkeles, which belongs also to 
the Australian Subiegion ; and fuitlier to the northward, 
extending throughout the Malay Archipelago and into India, 
comes Batrachoslomus, wherein we again meet with species 
having aural tufts somewhat like Lyncornis . The Podar- 
gince are thought by some to be represented m the New 
World by the genus Nyctibius, of which several species occur 
fiom the Antilles and Central America to Brazil Finally, 
it maybe stated that none of the Caprimulgidce seem to occur 
in Polynesia or in New Zealand, though there is scarcely 
any other part of the world suited to their habits in which 
members of tlie Family are not found. (a. n ) 

GOBELIN, the name of a family of dyers, who in all 
probability came originally from Rheinis, and who in the 
15th century established themselves in the Faubourg Saint 
Marcel, Paris, on the banks of the Bievre The first head 
of the firm was named Jehan, and died in 1476. He dis- 
covered a peculiar kind of scarlet dye, and he expended so 
much money on his establishment that it was named by the 
common people la fohe Gobelin. To the dye works there 
was added in the 16th century a manufactory of tapestry. 
So rapidly did the wealth of the family increase, that in 
the third or fourth generation some of them forsook their 
trade and purchased titles of nobility. More than one of 
their number held offices of state, among others Balthasai, 
who became successively treasurer general of artillery, 
treasurer extraordinary of war, councillor secretary of the 
king, chancellor of the exchequer, councillor of state, and 
president of the chamber of accounts, and who in 1601 
received from Henry IT. the lands and lordship of Brio 
comte-Robert. He died in 1603. The name of the 
Gobelins as dyers cannot be found later than the end of 
the 17th century. In 1662 the works in the Faubourg 
Saint Marcel, with the adjoining grounds, wore purchased 
by Colbert on behalf of Louis XIV, and transfoimed into 
a general upholstery manufactory, in which designs both 
in tapestry and in all lands of furniture were executed 
under tlie superintendence of the royal painter Lebrun. 
On account of the pecuniary embarrassments of Louis XLV., 
tbe establishment was closed in 1694, but it was reopened 
in 1697 for the manufacture of tapestry, chiefly for royal 
use and for presentation. During the Revolution and tlie 
reign of Napoleon the manufacture was suspended, but it 
was revived by the Bourbons, and in 1826 the manufacture 
of carpets was added to that of tapestry. In 1871 the 
building was partly burned by the Communists. 

See Lacordaive, Notice Mstonque sur les manufactures impirudes 
de tapisserie des Gobelin et de lapis de la Savovncne , preckUc, du 
catalogue des tapisseries qvi y sont exposks, Pans, 1853 j and also 
the article Tapjestky 

GOBI is the name usually applied by European geo- 
graphers to a vast stretch of desert in Central Asia, which 
has its western limits in the neighbourhood of 75° E. long., 
and its eastern somewhere between 114° and 115°. Like 
many other geographical designations, the word is not only 
of doubtful origin, but in conventional usage has modified 
its meaning. According to Sir T. Douglas Forsyth, it is 
originally the Turki for u great ” ; and Richthofen informs 

1 In New Zealand, however, this name is given to an Owl (Scelo 
glaux novos-zelandioe). 



G 0 

as that by the Chinese it is employed, not as a proper name, 
but, like Shamo, as a general term for any sandy and desert 
piece of country This being the case, the great German 
geographer proposes to displace the word Gobi in European 
usage by the Chinese Han-kai or Dry Sea, suggestive as he 
says not only of the present appearance but also of the 
former history of the region ; but it is to be feared that 
the older designation has become too familiar, and the dis- 
advantages aiismg from its use are of too recondite a char- 
acter, to render it likely that his proposal will be generally 
accepted. 

As a sea the Gobi or Han-hai must have been comparable 
in extent to the Mediterranean, and the ancient coast-lme 
can be pietty clearly recognized. In its present state it 
may be divided into two distinct basins, the western taking 
its name from the river Tarim or Tarym, and the eastern 
from the Chinese Shamo or “Sand Desert.” The Dzun- 
garian valley stretches westwards like a gulf. The Tarim 
basin is bounded on the S by the lange of mountains which, 
under vauous names applicable to different portions, such 
as the Kwen-lun and the Altyntag, forms the northward rim 
of the great plateau of Thibet ; on the west it comes up to 
the spurs of the Pamir plateau, and on the north it lies 
along the foot of the Thian Shan If we measure from the 
source of any of its puncipal tributaries, the Tarim must 
lnve a course of more than 1000 miles. The head-waters 
rise iu the mountains just named, and the more important of 
them in the south and west. The Khotan nver and its 
confluent the Kara-Kasli both descend from the Karakorum 
mountains, and flow in a generally northward direction; 
the Zamfshan or Yarkand River, rising m the same range, 
winds about in the first pait of its couise so as to entei the 
Gobi almost from the west; and the Kizil Su or Kashgar 
River has its numeious head streams m the Kizil Yart 
mountains belonging to the Pamir plateau. The Aksai 
River and the Shah Yar are the most important contributions 
fiotn the Thian Shan The course of all of. these livers 
after they enter the Gobi is largely matter of conjecture, 
and all that con be asserted with confidence is that they 
unite to form the Tarim, and find their final goal in an 
inland lake. They have probably all reached a common 
channel about 82 J E. long, ; but as the stream presses east- 
waicl it again breaks up into numetous branches, the 
airangoment of which, except along the route followed by 
Pizhevalski, is still unknowu As it passes east the stream 
gradually loses in volume by absorption, evaporation, ancl 
the demands of riparian populations, In the neighbourhood 
of the Ugendarya, the breadth is about 300 or 360 feet, 
and the depth about 20. The course of the Tarim lies 
much neaier the northern side of the Gobi than the southern, 
but it gradually trends south east, and at length passing 
through Lake Karabuvan, loses itself iu Lake ChonKul 
(ie., great lake) or Kava-Kurchin. This last lake is identi- 
fied with the famous Lob-nor, the position of which lias 
been one of the outstanding problems of comparative geo 
graphy, Against the identification a number of objections 
have been uiged by Richthofen ( cj \ “Bemerlcungen zu den 
Ergebnisseu von Ober-lieut. Prejewalski's Reise ” in ZeiL- 
scL fur Erdk . , Berlin, 1878), the most important of which 
aie the prevailing tradition that the Lob-nor was a salt 
lake while the Chon Kill is fresh, and the fact that the 
Chinese maps place the Lob nor to the north of the position 
assigned to the Chou Kul, which according to Przhevalski 
lies about 39° 30’ 3ST. lat., immediately to the 1ST. of the 
Altyntag range (13,000 to 11,000 feet high). The 
country through which the Lower Tarim flows is dreary 
and monotonous. “ Iu general,” reports the traveller, “ the 
Lob-nor desert is the wildest and most unfertile of all that 
I have yet seen in Asia ; it is sadder than the desert of 
Ala-Shan.” A meagre vegetation of tamarisks and reeds 
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lines the course of the river. Away towards the south- 
west there stretch, if we may trust to native reports, those 
vast fields of drifting and treacherous sands which have 
given so much of its terror to the legendary account of the 
desert of Gobi That the ieportsare in the main tiue, and 
that the legends are founded on fact, appears to be rendered 
probable by the statements of Sir T. Douglas Foisytb, who 
has contributed an interesting paper on the subject to the 
Proceedings of the Royal Geograjohiccil Society (187 6). The 
population of the Tarim basin is scanty and poverty-stricken. 
On the Lower Tarim there are nine villages with a total of 
1200 souls Cattle-rearing is more general than agriculture, 
which indeed is of the most recent introduction, and con- 
fines itself to barley and wheat. Mahometanism is the uni- 
versal religion, and the language appears to be identical 
with the Taranchi and the Sart. 

The Shamo or eastern basin is quite different in its char- 
acter. Here we have no large river like the Tarim, and, 
instead of its boundaries being marked by lofty ranges ot 
mountains from 13,000 to 20,000 feet high, the ground 
gradually rises m a series of scarcely marked ten aces. Tim 
central point, at Ozon IChoshu, is the lowest cbscoveied iu 
Central Asia, being only 607 metres (1948 feet) above the 
level of the sea. “The aspect of the country,” says Key 
Elias, “who crossed in a north-westerly direction from 
China, is that of low lulls or downs, with valleys ancl plains 
intervening, the whole of a rocky or stony nature rather 
than sandy, though patches of sand do occur every here and 
there. What little vegetation exists is chiefly composed of 
weeds, ‘ scrub,’ and heath, there being scarcely any gia&s, 
and only a dwarfed and stunted tree here and there, in the 
gorges or passes of those low rocky ranges that at uncertain 
intervals cross the desert in almost parallel lines from east 
to west.” Of the western portion of the basin we have no 
modern account. 

Marco Polo was the first European who gave a distinct description 
of the desert of Gobi Ho tells us how on quitting Charehau (the 
modern Ohachan, aecoidurg lo Yule) “jou ride some five days 
through the sands finding none hut bad and hittei water , and then 
yon come to a city called Lop at the edge of the desert . . . The 

length of the desert is so gicat that it would take a year and more 
to ude fiom one end of it to the other It is all composed of lulls 
and valleys of sand ' And then he goes on to speak of spiiits that 
haunt the waste, and syllable men’s names, and of stiange noises like 
the tnmp and hum of a gicat cavalcade, of the sound of diums, 
and a variety of musical instruments. Polo appears to have pio- 
ceeded east from Khotan to Lob. and then further east to Elsina 
on the southern edge of the desert, and afteiwaids to have spine 
fotty days m ciossing the desert noithvards to Karakoium. J 

Later notices of the Gobi, especially of its eastern portions, aio 
given by Gerbillon, 1688-98 (m Duhalde’s appendix), by the Dutch- 
man Evert Ysbrand Ides (1692-94), and by Loienz Lange, who was 
sent m 1727-28 and m 1736 by Peter the Gieat to Peking. 2 But it 
was not till the present centuiy that accurate lnfotmation began to 
accumulate about the eastern portions, and the traveller who has 
lifted the veil from the western portions is still engaged in Ins ex- 
plorations. In 1830-31 Fuss and Bunge ciosscd the eastern Gobi 
fiom Urg-i to Kalgan; and Dr Futsche executed a series of journeys 
in the same district between 1869 and 1873 3 The missions oF tlie 
Russian officials Andre Gustavitcli Prmz (1863) and Slnshmaiofl 
(1868) added little to tlie knowledge of the region , hut in 1870 
ravhnoff, consul at Chuguchak, being accompanied by a Government 
topogiaplier Matusovslu, made valuable observations on the route 
from Suok to Ivobdo, and fiom Kobdo to Uliassnlai 4 Of still 
gieater moment weie the travels of Hey Ehas m 1872-73, and of 
Przhevalski between 1870 andl877. Inlnseaihet journey (1870-72) 
Przhevalski travelled acioss the Gobi in a line almost due south from 
Giga, and in 1877 lie struck south-east from the Yulduz range, one 
of the outrunneis of tlie Tluau Shan 

Besides the works lefei red to in the text see especially Richthofen’s 


1 See Yule’s Marco Polo, vol. i p. 178-200. 

2 Lange’s narrative lias often been printed. See especially Tcige- 
buch Zviaer Jleisen ion L. Lange, aits ungedruckten Quellen mii- 
geihei It vom Ilerin Ptof, Pallas , Leipsic, 1781. 

8 See Verhandlwngen dev Oesellschaft fwr ErdJcnnde , 1874, and for 
map Zedsch der Ges filr Erdk., Berlin, 1874 

4 See results of journey in Petemi ami’s Mittheil Jan. 1873. 
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masterly account of the Gobi in his China , vol i., Berlin, 1877, and 
Prejevalsky, Mongolia, the Tangut Country, &c., London, 1876, and 
From Kulja across the Tictn-Shan to Lob Nor, London, 1879. An 
account of Elias’s journey will be found in Journal of the Loyal Geo - 
graphical Society, 1873, and in Guido Cora’s Cosmos 1874. 

GOBY. The Gobies ( Gobius ) are small fishes readily re- 
cognized by their ventrals (the fins on the lower surface of 



Fici. I,— Gobius lentiginosus. 


the chest) being united into one fin, forming a suctorial 
disk, by which these fishes are enabled to 
attach themselves in every possible posi- 
tion to a rock or other firm substances. 

They are essentially coast-fishes, inhabi- 
ting nearly all seas, but disappearing to- 
wards the Arctic and Antarctic Oceans. 

Many enter, or live exclusively in, such 
fresh waters as are at no great dis- 
tance from the sea. Between 200 and Fio. 2.— United veu- 
300 different kinds are known. tra,s of Gol ^ r - 

GOD. See Theism. 

GO DAL MINTS-, a municipal borough and market-town 
of England, county of Surrey, is situated 32 miles S.W. of 
London, m a valley on the right bank of the "Wey, which is 
navigable thence to the Thames. It consists principally of 
one street nearly a mile in length, on the high road between 
London and Portsmouth. The chief public buildings are 
the town-hall and market-house, Wyat’s almshouses for poor 
men, the public hall, and the parish church, an old cruci- 
form building, of mixed architecture, but principally Early 
English and Perpendicular. The church was repaired in 
1840, and also in 1867. It contains a large number of old 
memorials. Godaiming has manufactures of paper, leather, 
parchment, and hosiery, and some trade in corn, malt, bark, 
hoops, and timber. The town obtained a market from 
Edward I. in 1300, and was incorporated in 1575. The 
population in 1871 was 2444. 

GODAVARI, a river of Central India, which flows across 
the Deccan from the western to the Eastern Ghdts, for 
sanctity, picturesque scenery, and utility surpassed only by 
the Ganges and the Indus. The total length is 898 miles ; 
the estimated area of drainage basin, 112,200 square miles. 
Its traditional source is on the side of a hill behind the 
village of Trimbak in Nasik district, Bombay, but according 
to popular legend it proceeds from the same ultimate source 
as the Ganges, though underground. I ts course is generally 
south-easterly. After passing through Nasik district, it 
crosses into the dominions of the niz&m of Hyderabad. 
When it again strikes British territory it is joined by the 
Pranhita, with its tributaries the Waraha, the Penganga, 
and Wainganga. Por some distance it flo\vs between the 
NizdnYs dominions and the upper Goddvari district, and 
receives the Indravati, the Sal, and the Sabdri, The stream 
is now very imposing, with a channel varying from 1 to 2 
miles in breadth, occasionally broken by alluvial islands. 
Parallel to the river stretch long ranges of hills; on the 
opposite side the country is more open and cultivated. 
Below the junction of the Sabdri the scenery is such that 
the Goddvari has got the name of the Indian Rhine. The 
channel here begins to contract. The flanking hills gradu- 
ally close in on both sides, and the result is a magnificent 
gorge only 200 yards wide through which the water flows 
into the plain of the delta, about 60 miles from the sea. 
The head of the delta is at the village of Dhaulaishvaram, 
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where the main stream is crossed by the irrigation anicut. 
The river has seven mouths, the largest being the Gautami 
Goddvari The Goddvari is regarded as peculiarly sacred, 
and once every twelve years the great bathing festival 
called Pusfikaram is held on its banks. 

The upper waters of the Goddvari are scarcely utilized 
for irrigation, but the entire delta has been turned into a 
garden of perennial crops by means of the anicut at Dhau- 
laishvaram, from which three main canals are drawn oil. 
The river chaunel here is 3| miles wide. The anicut is a 
substantial mass of stone, bedded in lime cement, about 2^- 
miles long, 130 feet broad at the base, and 12 feet high. 
The stream is thus pent back so as to supply a volume of 
3000 cubic feet of water per second during its low season, 
and 12,000 cubic feet at time of flood. The canals have 
a total length of 528 miles, capable of irrigating 780,000 
acres, while 463 miles are also used for navigation. In 
1864 water-communication was opened between the river- 
systems of the Goddvari and Kistna. Rocky barriers and 
rapids obstruct navigation in the upper portion of the 
Goddvari. Attempts have been made to construct canals 
round these barriers but with little success, and lately the 
undertaking has been entirely abandoned. 

GODAYARI, a district of Madras presidency, British 
j India, lying between 16° 15' and 17“ 35’ N. lat., and 
: between 80° 55' and 82° 38' E. long.; and bounded N. by 
the Central Provinces and Yizagapatam district, E. by 
Yizagapatain and the Bay of Bengal, S. by the Bay of 
Bengal and Kistna district, and W . by the Nizdm’s 
dominions. The district is divided by the Goddvari river 
into two nearly equal parts. The scenery along the course 
of the river is varied and striking. The only lake of 
importance is tlie Koleru, which is studded with islands 
and fishing villages. Building stone and limestone are 
abundant in the uplands. Iron is also found. The junglo 
products are myrobalans, soap-nuts, tamarinds, bamboo- 
rice, honey, and beeswax. Wild animals and game birds 
are numerous. 

The population In 1871 numbered 1 592,939 (803,603 males, 
789,336 females), showing a considerable increase on foimer years. 
The Hindus numbered 1,555,981, the Mahometans 35,173, the 
Christiaus 1483 (Protestants and Roman Catholics in. neatly equal 
numbers); 39 were Buddhists, and 263 not separately elassilied. 
Nineteen towns each contain upwards of 5000 inhabitants, — the 
aggregate population of the three chief towns, Ellor, Rdjahmandri, 
amL Cocanada, being 63,064. 

The total area of the district is 7345 square miles, of which 2713 
square miles belong; to Government. Of Government land, 386,400 
acres are under cultivation; tlie rest either belongs to tho saininddri 
estates, or is waste and uncultivable. The chief products are rice, grain, 
jute, hemp, gingelly, tobacco, sugar-cane, and mdigo ; rico and food 
rains have improved m quality owing to the extension of irrigation 
y canals. Government tenants have permanent right of occupancy 
so long as they pay the Government demand, while on the zamtnd&ri 
estates cultivators aro merely yearly tenants. The district is well 
supplied with means of communication by 491 miles of good road 
and 431 miles of canals. The principal manufactures are cotton 
ami woollen carnets, sheep wool blankets, uppada cloths, sugar, and 
indigo. The chief articles of trade are grain, cotton, jaggery, 
turmeric, cocoa-nut, flax-cloth, onions, garlic, laoe cloths, tobacco, 
gingelly seed, lamp-oil, salt, tamarinds, cattle, teakwood, skins, 
opium, and indigo. Cocanada, Ellor, Rajahmandri, Mandapetta, 
Jaggampclta, Husanbada, Nasapur, Palakollu, Dowlaislivaram, 
Ambajipctta, and Jagannatbpur are the most important seats of 
commerce. The estimated value of imports in 1874-75 was 
£204,238, and of exports, £903,253. The total revenue in 1875-76 
was £558,812; the expenditure, £28,604; the total municipal 
income, £5152. There are 28 magisterial and 15 revenue and civil 
courts. There are 387 schools, attended by 7769 pupils. The 
administrative headquarters is at Cocanada. The prevailing 
opidemic diseases are beri-beri and fevers ; cholera and small-pox 
occur during tho hot season, but only the poorer classes are 
attacked. Cattle diseases also prevail. The average annual rain- 
fall from 1871 to 1875 was 43*35 inches ; the average mean 
temperature at Rajahmandri in.1876 was 82*7° Fahr. Two severe 
storms, which caused great destruction to property, occurred in 
1832 and 1839. 

The Goddvari district formed part of the Andhra division of 
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Draviila, time noith-west portion being subject to the Orissa Icings, 
and the south-western belonging to the Vengi kingdom. For cen- 
turies it was the battlefield on which various chiefs fought for 
independence with vaiymg success till the beginning of the 16th 
century, when the whole countiy may be said to have passed under 
Mahometan powei At the conclusion of the struggle with the 
Fiench m the Carnatic, Godavau with the Circars was ceded to the 
English by the nawab, and finally confirmed by the imperial sanad 
in 1765 The present district was constituted in 1859, by the 
ledistnbution of the territoiy comprising the former districts of 
Guntoor, Rajahmandri, and Masulipatam, into what are now the 
Kistna and Godavari distucts 

GODEFROI. See Gothofred. 

GODFREY of Bouillon. See Bouillon 

GODOLPHIN, Sidney Godolpeun, Earl of (c. 1635- 
1712), was a cadet of an ancLenb family of Cornwall, and 
was born most probably m 1635. At the Restoration he 
was introduced into the royal household by Chailes II., with 
whom he had previously become a favourite, and he also 
at the same period entered the House of Commons as mem- 
ber for HelsLone. Although he very seldom addressed the 
House, and, when he did so, only in the briefest manner, 
he gradually acquired a reputation as its chief if not its 
only financial authouty. In March 1679 he was appointed 
a member of the privy council, and in the September follow- 
ing he was promoced, along with Yiscount Hyde (afterwards 
earl of Rochester) and the eatl of Sunderland, to the chief 
management of affairs. Though he voted for the Exclusion 
Bill in 1680, he was continued in office after the dismissal 
of Sunderland, and in September 1681 he was created 
Baron Godolphin of Rialton, and succeeded Rochester as 
first lord of the treasury After the accession of James II. 
he was made chamberlain to the queen, and, along with 
Rochester and Sunderland, enjoyed the king’s special con- 
fidence. In 1687 he was named commissioner of the 
treasury. He was one of the council of five appointed by 
King Janies to represent him in London, when he went to 
join the army after the landing of William prince of Orange 
m England, and, along with Halifax and Nottingham, be 
was afterwards appointed a commissioner to treat with the 
prince. On the accession of William, though he only 
obtained the third seat at the treasury board, be had 
virtually the chief control of affairs He retired in March 
1690, but was recalled on the November following, and 
appointed first lord. While holding this office he for several 
years continued, in conjunction with Marlborough, a 
treacherous intercourse with James II., and is said even to 
have anticipated Marlborough in disclosing to James 'in- 
telligence regarding the intended expedition against Brest. 
After Fenwick’s confession in 1696 regarding the Assassina- 
tion Plot, Godolphin, who was compromised, was induced 
to tender Ins resignation ; but when the Tories came into 
power in 1700, he was again appointed ]ord treasurer, and 
retained office for about a year. Though not a favourite 
with Queen Anne, he was, after her accession,, appointed to 
his old office, on the strong recommendation of Marlborough. 
He also m 1704 received the honour of knighthood, and in 
December 1706 he was created Yiscount Rialton and Earl 
of Godolphin. The influence of the Marlboroughs with the 
queen was, however, gradually supplanted by that of Mrs 
Masliam and Harley earl of Oxford, and with the foi tunes 
of thB Marlboroughs those of Godolphin were indissolubly 
united. The services of both were so appreciated by the 
nation that they were able for a time to regard the loss of 
the queen’s favour with indifference, and even in 1708 to 
procure the expulsion of Harley from office j but after the 
Tory reaction which followed the impeachment of Dr 
Bacheverel, the queen made use of the opportunity to take 
the initiatory step towards delivering herself from the irk- 
some thraldom of Marlborough by abruptly dismissing 
Godolphin from office, 7th August 1710. He died 15th 
September 1712. 
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Godolphin owed his use to power and his continuance 
in it under four sovereigns chiefly to his exceptional mastery 
of financial matters \ for if latterly he was m some degree 
indebted for his promotion to the support of Marlborough, 
he received that support mainly because Marlborough recog- 
nized that for the prosecution of England’s foreign wars 
his financial abilities were an indispensable necessity. He 
was cool, reserved, and cautious, but his prudence was less 
associated with high sagacity than traceable to the weak- 
ness of his personal antipathies and prejudices, and his 
freedom from political predilections. Perhaps it was his 
unlikeness to Marlborough in that moral characteristic 
which so tainted Marlborough’s greatness that rendered 
possible between them a friendship so intimate and undis- 
turbed: he was, it would appear, exceptionally devoid 
of the passion of avarice ; and so little advantage did he 
take of his opportunities of aggrandizement that, though 
his style of living was unostentatious, — and in connexion 
with his favourite pastimes of horse-racing, card-playing, and 
cockfighting he gained perhaps more than he lost, — all 
that he left behind him did not, according to the duchess 
of Marlborough, amount to more than £12,000. His 
treacherous intercourse with James II. was doubtless 
largely due to the spell of Marlborough’s influence ; but in 
any case it indicates that, if in other respects his political 
conduct was upright and trustworthy, this is to be accounted 
for by his prudence and certain other mental peculiarities, 
rather than by the strength of his moral principle or his 
keen sense of honour. His son and successor Francis, who 
had married Henrietta, eldest daughter of the duke of Marl- 
borough, in 1698, died in 1766, leaving no male issue. 

GODOY. See Alcudia. 

GODWIN, Francis (1561-1633), son of Dr Godwin, 
bishop of Bath and Wells, was born at Havmgton in North 
amptonshire in 1561 He was elected student of Christ 
Church, Oxford, in 1578, took his bachelor’s degree in 1580, 
and that of master m 1583. Entering holy orders, he 
became successively rector of Sampford-Orcrus in Somerset-, 
sbire, and vicar of Weston-in-Zoyland in the same county. 
In 1587 he was appointed subdean of Exeter. Having 
turned his attention to the subject of British antiquities, he 
became acquainted with Camden, whom in 1590 he accom- 
panied in a journey through Wales. He was created bachelor 
of divinity in 1593, and doctor in 1595. In 1601 he pub- 
lished his Catalogue of the Bishops of England since the first 
planting of the Christian Religion m this Island, a work 
which procured him in the same year the bishopric of 
Llandaff from Elizabeth. A second edition appeared in 
1615, and in 1616 he published an edition in Latin with a 
dedication to King James, who in the following year con- 
ferred upon him the bishopric of Hereford The work was 
republished, with a continuation by Dr Richardson, m 17 43. 
In 1616 Godwin published Rerun Anglicanim , Henrico 
VIII , Edwardo VI, el Maria regnantibus, Annales, which 
was afterwards translated and published by his son under the 
title Annales of England, 1630. The last of his works pub- 
lished before his death, which took place in 1 633, was Com- 
putation of the value of the Roman Sesterce and Attic Talent , 
which appeared in 1630. He is also the author of a some- 
what remarkable story, published posthumously in 1638, 
and entitled The Man m the Moon, or a Discourse of a 
Voyage thither, by Domingo Gonsales, written apparently 
sometime between the years 1599 and 1603. In this pro- 
duction Godwin not only declares himself a believer in the 
Copernican system, but adopts so far the principles of the 
law of gravitation by supposing that the earth’s attraction 
diminishes with the distance. The work, which displays 
considerable fancy and wit, was translated into French, and 
was imitated in several important particulais by Cyrano de 
Bergerac, from whom Swift obtained valuable hints in 
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writing Ms voyage to Laputa. Another work of Godwin’s, 
Fundus Inanimatus m Utopia, originally published in 1629, 
but subsequently suppressed, seems to have been the proto- 
type of 'Wilkins’s Mercury , or Secret and Swift Messenger, 
which appeared in 1641 Godwin’s pamphlet was again 
published in 1057 

GODWIN, Mary Wollstonecraft (1759-1797), an 
English authoress of the last century, was born at Hoxton, 
on Apul 27, 1759. Her family was of Irish extraction, 
and Mary’s grandfather, who was a respectable manufac- 
turer m Spitalfields, realized the property which his son 
squandered. Her mother, whose maiden name was Dixon, 
was Irish, and of good family. Mr Wollstonecraft, after 
dissipating the greater part of Ins patrimony, tried to earn 
a living by farming, which only plunged him into deeper 
difficulties, and he led a wandering, shifty life. The 
family roamed from Hoxton to Edmonton, to Essex, to 
Beverley m Yorkshire, to Laugliarne, Pembrokeshire, and 
back to London again 

After Mrs Wollstonecraft’s death in 1780, soon followed 
by her husband’s second marriage, the thiee daughters, 
Mary, Everma, and Eliza, sought to earn their own liveli- 
hood. The sisters were all clever women, — Mary and Eliza 
far above the average, — but their opportunities of culture 
had been few. They turned their thoughts towards the 
profession of teaching, and Mary, the eldest, was to make 
the first venture. She went m the first instance to live 
with her friend Fanny Blood, a gill of her own age, whose 
father, like Wollstonecraft, was addicted to dunk and 
dissipation. As long as she lived with the Bloods, Mary 
helped Mrs Blood to earn money by taking in needle work, 
while Fanny painted in watercolours. Everina went to 
live with her brother Edwaid, and Eliza made a hasty and, 
as it proved, unhappy marriage with a Mi Bishop. All the 
Wollstonecraft sisters were enthusiastic, excitable, apt to 
exaggerate trifles, and to magnify inattentions into slights; 
and Eliza had the family temperament in excess. Bishop 
was a man of violent temper, and when his wife’s reason 
had almost given way under the miseries of her married 
life, Maiy resolved to find some means of supporting her, 
and arranged her secret and sudden (light. A legal separa 
tion was afterwards obtained, and the sisters, together with 
Fanny Blood, took a house, first at Islington, afterwards 
at Newington Green, and opened a school, which, was 
carried on with indifferent success for nearly two years. 
During their residence at Newington Green. Mary was in- 
troduced to Dr Johnson, who, as Godwin tells us, “Heated 
her with particular kindness and attention.” 

In 1785 Fanny Blood married Hugh Slceys, a merchant, 
and went with him to Lisbon, where she died in child 
bed after sending for Maiy to muse her. “The loss of 
Fanny,” as she said in a letter to Mrs Skeys’s brother, 
George Blood, “ was sufficient of itself to have cast a cloud, 
over my brightest days, ... I have lost all relish for 
pleasure, and life seems a burden almost too heavy to ho 
endured.” Her first novel, Mary, a Fiction , written m 
1787, was intended to commemorate her friendship with 
Fanny. After closing the school atNewington Green, Mary 
obtained a situation as governess in the family of Lord 
ICingsborough, in Ireland, which she held for nearly a year. 
Her pupils were much attached to her, especially Margaret 
King, afterwards Lady Mountcashel; and indeed Lady 
Kingsborough gave the reason for dismissing her that the 
children loved their governess better than their mother 
Mary now resolved to devote herself to literary work, 
and she was encouraged in this purpose by Johnson, the 
publisher in St Paul’s Churchyard, in whose house she 
resided for a few weeks, before she obtained lodgings in 
George Street, Blackfriars. She acted as Johnson’s 
literary adviser, and undertook translations, chiefly from 


WIN 

the French. Mary, a Fiction, the story already mentioned, 
was not published till 1796. The Mements of Morality } 
an old fashioned book for children, and Lavater’s Physiog- 
nomy, were among her translations. Her Original Stories 
from Real Life were published, with illustrations by 
Blake, and in 1792 appeared A Vindication of the Fights 
of Woman, the work with which her name is always 
associated. 

It is not among the least oddities of this book that it is 
dedicated to M Talleyrand Pdrigord, late bishop of Autun 
Mary Wollstonecraft still believed him to be sincere, and 
working m the same direction as herself In the de- 
dication she states the “mam argument” of the work, 
“built on this simple principle that, if woman be not pre- 
pared by education to become the companion of man, she 
will stop the progress of knowledge, for truth must be 
common to all, or it will be inefficacious with respect to its in- 
fluence or general practice,” In carrying out this argument 
she used extraordinary plainness of speech, and it was this 
that caused all, or nearly all, the outcry. For she did not 
attack the institution of marriage, nor assail orthodox 
religion ; her book was really a plea for equality of edu- 
cation, passing into one for state education and for the 
joint education of the sexes. It was a protest against the 
assumption that woman was only the plaything of man, 
and she asserted that intellectual companionship was the 
chief, as Lt is the lasting, happiness of mariiage It may, 
however, be admitted that she discussed some subjects, not 
usually mentioned in punt, with a certain want of reticence 
and delicacy. She dealt directly with dangerous and ex- 
plosive questions, incidentally upheld gi eater freedom of 
divorce, and denied the eternity of the torments of hell. 

Mrs Wollstonecraft, as she now styled herself, desired to 
watch the progress of the Revolution in France, and went 
to Paris in 1792. Godwin, in his memoir of Ins wife, con 
aiders that the change of residence may have been piompted 
by the discovery that she was becoming attached to Fuseli, 
but there is nothing to confirm this surmise ; indeed, it 
was first proposed that she should go to Paris in company 
with him and his wife, nor was there any subsequent 
breach in their friendship. She remained in Paris dining 
the Reign of Terror, when communication with England 
was difficult or almost impossible. Some time in tlie 
spring or summer of 1793 Captain Gilbert Imlay, an 
American, became acquainted with Mary — an acquaintance 
which ended in a more intimate connexion. There was no 
legal ceremony of marriage, and it is doubtful whether such 
a marriage would have been valid at the time ; but she 
passed as Imlay’s wife, and her brother, Charles WollsLono- 
craft, w r rotofron\ Philadelphia that he had seen a gentleman 
who informed him “that Mary was maniod to Captain 
Imlay of this country,” Imlay himself terms her in a 
legal document, “ Mary Tmlay, my best friend and wife,” 
and she believed that Ins love, which was to her sacred, 
would endure. In August 1793 Imlay was called to Havre 
on business, and was absent for some months, during 
which time most of the letters published after her death by 
Godwin wore written. Towards Iho end of the year she 
joined Imlay at Havre, and there m the spring of 1794 
she gave birth to a girl, who received the name of Fanny, 
in memory of the dear friend of her youth. Imlay became 
involved in a multitude of speculations, which rendered him 
restless and dissatisfied, and his affection for Mary and 
their child was already waning. He left her for some 
months at Havre, and when he allowed her to join him in 
England, it appears from her letters that she went with a 
heavy heart and forebodings of sorrow. In June 1795, in 
less than two months after their reunion, Mary again left 
England for Norway, empowered by the document m which 
Imlay calls her his wife, to act for him in his business 
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relations with Norwegian timber merchants. Her Letters 
from Norway, divested of all personal details, were after- 
wards published. She returned to England late in 1795, 
and found letters awaiting her fiom Imlay, intimating his 
intention to separate from hei, and offering to settle an 
annuity on her and her child For herself she rejected this 
offer with scorn : “ From you,” she wrote, “ I will not 
receive anything more I am not sufficiently humbled to 
depend on ysur beneficence ” They met again, and for a 
short time lived together, until the discovery that he. was 
carrying on an intrigue under her own roof drove her to 
despaii, and she attempted to drown heiself by leaping 
from Putney bridge, blit she was rescued by watermen 
Imlay now completely deserted her, although she continued 
to bear his name 

In 1796, when Maiy Wollstoneeraft was living in 
London, supporting heiself and her child by working, as 
before, for Mr Johnson, she met William Godwin A 
friendship spiang up between them, — a friendship, as he 
himself says, which “ melted into love ” Godwin states 
that “ ideas which he is now willing to denominate prejudices 
made him by no means willing to conform to the ceremony 
of maniage;” but these prejudices were overcome, and 
they were married at St Pancras Church on March 29, 
1797. And now Mary had a season of leal calm in her 
stormy existence Godwin, for once only in his life, 
was stirred by passion, and. his admiration for his wife 
equalled his affection But their happiness was oE short 
duration. A daughter, Mary, afterwards tlie wife of Percy 
Bysshe Shelley, was born August 30, 1797 At first all 
seemed to go well, but unfavourable symptoms set in, and on 
September 10th, the mother, after enduring all her sufferings 
with unvarying gentleness and sweetness of temper, passed 
away. She was buried in the churchyard of Old St Pancras, 
but her remains were afterwards lemoved by Sir Percy 
Shelley to the churchyard of St Peter’s, Bournemouth. 

Ilei principal published works are as follows —Thoughts on the 
Education of Daughters, 1787 ; The Female Readei (selections), 
1781), Original Stories from Real Life . 1791, An Ihstoncal and 
Moral View of the Origin and Pi ogress of the Ficnch Revolution, 
and the E(feds it has produced m Europe, vol i (no moie pub- 1 
lished), 1790, Vindication of the Rights of Woman , 1792, Vindi- 
cation of the Rights of Man, 1793 ; Mary, a Fiction, 1796; Letters 
in ilka during a Short Residence in Sweden, Norway, and Den- 
inailc, 1796 ; Posthumous J Voiles, i vols , 1798 • It is impossible to 
tmeo the many articles contributed by her to periodical literature, 
or to identify the translations executed for Mr Johnson. A memoir 
of her life was published by Godwin soon after her decease Alarge 
portion of the work, William Godwin, his Friends and Contempo- 
raries, was devoted to her, and a new edition of the Letters to Imlay, 
London, 1879, of which the first edition was published by Godwin, 
is prefaced by a somewhat fuller memoir. (C. K. P ) 

GODWIN, William: (1756-1836), an English political 
writer, historian, novelist, and dramatist, was born March 
3, 1756, at Wisbeach in Cambridgeshire, at which place his 
father was a Nonconformist minister His family came on 
both sides of worthy middle-class people, able to trace their 
descent in the same level of society for about 150 years; 
and it was probably only as a joke that Godwin, a stern 
political reformer and philosophical radical, attempted to 
trace his pedigree to a time before the Norman conquest 
anil the great Earl Godwme. His father was a cold and 
dull man, his mother uneducated, but clever, shrewd, and 
full of sound common sense. Both parents were Calvinists : 
the father strict in observances beyond what was even then 
ordinary; the mother regretting in Godwin’s maturer years, 
and when some of her sons had turned out ill, that she had 
given birth to so many children, who, as she thought, were 
heirs of damnation. Mr Godwin, senior, died young, and 
never inspired love or much regret in his son ; but m spite 
of wide differences of opinion, the most tender affection 
always subsisted between William Godwin and his- mother, 
until her death at an advanced age. 
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William Godwin was educated for liis father’s profession, 
and was at first more Calvmistic than his teachers, becom- 
ing a Sandemanian, of which sect he says, that they were 
the followers of “a celebrated north-country apostle [Glas], 
who after Calvin had damned ninety-nine in a hundred ot 
mankind, has contrived a scheme for damning ninety-nine 
in a hundred of the followers of Calvin.” 

He officiated as a minister at Ware, Stowmarket, and 
Beaconsfield. At the second of these places the teachings 
of French Reformers were brought before him by a friend, 
and these, while they intensified his political, undermined 
his religious opinions. He came to London, still nominally 
a clergyman, to set about the work of the regeneration of 
society with liis pen — a real enthusiast, ■who, theoretically, 
shrank from no conclusions ftom the premises which lie 
laid down. These were the principles of the Encyclopedists, 
and his own aim was the complete overthrow of all existing 
institutions, political, social, and religious. He believed, 
however, that calm discussion was the only thing needful 
to carry every change, and from the beginning to the end 
of lus career he depiecated eveiy approach to violence. He 
was, like Bentham — whom, however, he does not seem to 
have influenced or been influenced by — a philosophic radi- 
cal in the strictest sense of tbe term. 

His first published work was an anonymous Life of Lord 
Chatham , the first to which he gave bis name was still 
nominally clerical. Under the inappropriate title Sketches 
of History , he published six sermons on tbe chaiacters of 
Aaron, Hazael, and Jesus, in which, though writing m the 
character of an orthodox Calvinist, be enunciates the preg- 
nant proposition, “ God himself has no right to be a tyrant.” 
This was published iu 1782, and for the next nine years he 
wrote largely in the Annual Register and other periodicals, 
producing also three novels, which have more completely 
vanished from the world than even the contributions to 
reviews. They were probably not worth preserving, but 
the “Sketches of English History” written for the Annual 
Register from 1785 onward still deserve study. He 
joined a club called the Revolutionists, and associated 
much with Lord Stanhope, Horne Tooke, Holcroft, and 
others, who, from their political principles and activity, 
were obnoxious to men in power. It is perhaps needless 
to say that the title of “ reverend” dropped off from him 
without difficulty, and with no sense of discordance be- 
tween the old and the new. Doubt and change never 
seem to have brought with them any keen sense of pain 
or outrooting. Ths equable calm of a cold temperament 
preserved him from much which affects warmer natures ; 
but he also knew that he was at all times seeking after 
truth, and striving for what seemed right ; and while such 
an one can scarcely he called modest, he is preserved for 
many qualms which affect more nervous and more self- 
distrustful persons. 

In 1793 Godwin published his great work on political 
science, The Inquiry concerning Political Justice , and its 
Influence on General Virtue and Happiness. Although 
this work is little known and less read now, it was one of 
the epoch-making hooks of English thought Godwin 
could never have been liimself a worker on the active stage 
of life. But he was none the less a power behind the 
workers, and Political Justice takes its place with Milton’s 
Speech for Unlicensed Printing , with Locke’s Essay on 
Education, with Rousseau’s jSmile, among the unseen levers 
which have moved tbe changes of tbe times. It is there- 
fore necessary to speak of this book more particularly. 
By the words “political justice” the author meant “the 
adoption of any principle of morality and truth into the 
practice of a community,” and the work was therefore an 
inquiry into the principles of society, of government, and 
of morals. For many years Godwin had been “satisfied 
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that monarchy was a species of government unavoidably 
corrupt,” and from desiring a government of the simplest con- 
struction, he gradually came to consider that “government 
by its very nature counteracts the improvement of original 
mind.” Believing m the perfectibility of the race, that 
there are no innate principles, and therefore no original 
propensity to evil, he considered that “ our virtues and our 
vices may be traced to the incidents which make the history 
of oui lives, and if these incidents could be divested of 
every improper tendency, vice would be extirpated from the 
world.” All control of man by man was more or less in- 
tolerable, and the day would come when each man, doing 
what seems right m his own eyes, would also be doing 
what is in fact best for the community, because all will be 
guided by principles of pure reason. But all was to be 
done by discussion, and matured change resulting from dis- 
cussion. Hence, while Godwin thoroughly approved of the 
philosophic schemes of the precursors of the II evolution, he 
was as far removed as Burke himself from agreeing with 
the way in which they were carried out. So logical and 
uncomp lomismg a thinker as Godwin could not go far in 
the discussion of abstract questions without exciting the 
most lively opposition iu matters of detailed opinion An 
affectionate son, and evei ready to give of his hard-earned 
income to more than one ne’er-do well brother, he main- 
tained that natural relationship had no claim on man, nor 
was gratitude to parents or benefactors any part of justice 
or virtue In a day when the penal code was still 
extremely severe, he argued gravely against all punishments, 
not only that of death. Property was to belong to him 
who most wants it ; accumulated property was a monstrous 
injustice. Hence marriage, which is law, is the worst of all 
laws, and propeity the woisb of all properties. A man so 
passionless as Godwin could venture thus to argue without 
suspicion that he did so only to gratify his wayw r ard desires. 
Portions of this treatise, and only portions, found ready 
acceptance in those minds which were prepared to receive 
them. Perhaps no one received the whole teaching of the 
book. But it gave cohesion and voice to philosophic radi- 
calism ; it was the manifesto of a school without which the 
milder and more creedless liberalism of the present day liad 
not been. Godwin himself in after days modified his com- 
munistic views, but his strong feeling for individualism, his 
hate of all restrictions on liberty, his trust in man, his faith 
in the power of reason remained ; it was a manifesto which 
enunciated principles modifying action, even when nob 
wholly ruling it. 

In May 1791 Godwin published the novel of Caleb 
Williams , or Things as they are, a book of which the politi- 
cal object is overlooked by many readers in the strong 
interest of the story. It is one of the few novels of that 
time which may be said still to live. A theorist who 
lived mainly in his study, Godwin yet came forward boldly 
to stand by prisoners arraigned of high treason in that 
same year — 1791 The danger to persons so charged was 
then great, and he deliberately put himself into this same 
danger for his friends. But when his own trial was dis- 
cussed in the Privy Council, Pitt sensibly held that 
Political Justice, the work on which the charge could 
best have been founded, was priced at three guineas, and 
could never do much harm among those who had not throe 
shillings to spare. 

Prom this time Godwin became a notable figure iu London 
society, and there was scarcely an important person in poli- 
tics, on the liberal side, in literature, art, or science, who 
does not appear familiarly in the pages of Godwin’s singular 
diary. For forty-eight years, beginning in 1788, and con- 
tinuing to the very end of Jus life, Godwin kept a record of 
every day, of the work he did, the books he read, the friends 
lie saw. Condensed in the highest degree, the diary is yet 


easy to read when the style is once mastered, and it is a great 
help to the understanding of his cold, methodical, unimpas- 
sioned characters. He carried his method into every detail 
of life, and lived on his earnings with extreme frugality. 
Until he made a large sum by the publication of Political 
Justice, he lived on an average of =£120 a year. In 1797, 
the intervening years having been spent in strenuous 
literary labour, Godwin married Mary Wollstonecraft (see 
last article). Since both held the same views regard- 
ing. the slavery of marriage, and since they only married at 
all for the sake of possible offspring, the mairiage was con- 
cealed for some time, and the happiness of the avowed 
married life was very brief. Mrs Godwin died in giving 
birth to a daughter, afterwards the second wife of Percy 
Bysshe Shelley, on September 10, 1797, leaving Godwin, 
prostrated by affliction, and with a charge for which he was 
wholly unfit — his own little daughter Mary, and her step- 
sister, Fanny Imlay, who ever afterwards bore the name of 
Godwin. His unfitness for the cares of a family, far more 
than love, led him to contract a second marriage with Mrs 
Clairmont, m 1800. She was a widow with two children, 
energetic and painstaking, but a harsh stepmother, and it 
may be doubted whether the children were not worse off 
under her care than they would have been under Godwin’s 
neglect The second fiction which proceeded from Godwin’s 
pen was called St Leon, and published in 1799. It is 
chiefly remaikable for the beautiful portrait of Marguerite, 
the heroine, which was drawn from the character of lus 
own wife 

The events of Godwin’s life were few. Under the advice 
of the second Mrs Godwin, and with her active co-operation, 
he carried on business as a bookseller under the pseudonym 
of Edward Baldwin, under which name he published seve- 
ral useful school-books and books for children, some by 
Charles and Mary Lamb. But tho speculation was unsuc- 
cessful, and for many years Godwin struggled with constant 
pecuniary difficulties, for which more than one subscription 
was raised by tho leaders of tho Liberal party, and by 
literary men. In his later years the Government of Earl 
Grey conferred upon him the office known as “Yeoman 
Usher of tho Exchequer, ” to which were attached apart 
ments in Palace Yard, where ho died in the full posses* 
sion of his faculties, April 7, 183G, having completed his 
eightieth year. 

In his own time, by his writings and by his conversation, 
Godwin had a great power of influencing men, and especially 
young men. Though his character would seem, from much 
which is found m his writings, and from anoedotes told by 
those who sLill remember him, to have been unsympathetic, 
it was not so understood by enthusiastic young people, who 
hung on his words as those of a prophet. The most remark- 
able of these was Percy Bysshe Shelley, who in the glowing 
dawn of his genius turned to Godwin as his teacher and 
guide. The last of the long series of young men who sat 
at Godwin’s feet was Edward Lytton Bulwer, afterwards 
Lord Lytton, whose early romances were formed aftor those 
of Godwin, and who, in Eugene Aram, succeeded to the 
story as arranged, and the plan to a considerable extent 
sketched out, by Godwin, whoso age and failing health 
prevented him from completing it. 

Godwin’s more important works me— The Inquiry concerning 
Political Justice, audits Influence on General Virtue and Happiness, 
1793 ; Things as they are, or the Adventures of Caleb Williams, 
1794 ; The Inquirer, a series of Essays, 1796 ; Memoirs of the Author 
of the Eights of Woman, 1798 , St Leon, a Tale of the Sixteenth Cen- 
tury, 1799 ; Antonio, a Tragedy, 1801 , The Life of Chaucer, 1803 ; 
Eleetioood,aNov eZ,1805; Faulkner, a Tragedy, 1807; Essay on Sepul- 
chres, 1809 , Lives of Edivard and John Philips, the Nephews of 
Milton, 1815; Mandeville, a Tale of the Times of Cromwell, 1817 ; 
History of the Commonwealth, 1824-1828; Clondedey, a Novel, 1830; 
Thoughts on Man, a series of Essays, 1881; Lives of the Necroman- 
cers, 1834. A volume of essays was also collected from his papers 
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and published in. 1873, as left for publication, by lus daughter Mrs 
Shelley. Many other shoit and anonymous works proceeded from 
Ins ever busy pen, but many are irrecoverable, and all are forgotten 
Godwin’s place m literature is permanent, m that he produced one 
work which pioved effective m changing the coxuse ot thought m 
its time, but not permanent m the sense that his writings will 
continue to be widely read. His life was published in 1876 in two 
volumes, under the title William Godwin, his Fi lends and Con- 
temporal ics, by C Kegan Paul The best estimate of his literary 
position is that given by Mr Leslie Stephen m his English Thought 
in the 18; f/i Century (C. K p.) 

GOD WINE, son of Wulfnoth, earl of the West-Saxons, is 
the leading Englishman m the first half of the 11th century, 
and he holds a special place in English history generally. 
He is the first Englishman who plays the part of a minister 
and parliamentary leader, of one high in office under the 
crown who at the same time sways the assemblies of the 
nation by his power of speech Such a position was per- 
fectly possible before the Norman Conquest; it did not 
again become possible for some ages. Godwine appears as 
the chief champion of England against Norman influence, 
and as the father of the last English lang of the native 
stock In these two characters he drew on himself the 
fullest bitterness of Norman hatred; and to this hatred is 
doubtless largely, though not wholly, owing the extraor- 
dinary contradiction with which the chief events of his life 
are told, and the amazing slanders which have been heaped 
upon his memory. 

His birth and origin are utterly uncertain. The highest 
authorities, the contemporary English Chronicles, are silent 
There are two alternative statements, which are seemingly 
quite irreconcilable, but either of which alone would have 
much to be said for it. By putting together certain 
passages in the English Chronicles, in Domesday, and m the 
will of the JBtheling ./Ethels tan, son of King Je their ed, a 
strong presumption is raised that Godwine was the son 
of Wulfnoth the South-Saxon who was outlawed in 1009, 
and that Ins services in the war against Cnut were deemed 
to entitle him to a restitution of his father’s forfeited lands. 
There is no direct statement to this effect, but a number of 
undesigned coincidences point towards such a belief. On 
the other hand, thero is a story which appears in various 
quarters, and which seems to come from more than one in- 
dependent source, which makes God wine’s father Wulfnoth 
a churl somewhere on the borders of Gloucestershire and 
Wiltshire, and which makes Godwine win the favour of the 
Danish- earl Ulf by showing him his way after the battle 
of Shersfcone m 1016. A third account connects Godwine 
with the family of Eadric the traitor of /Ethelred’s day; 
but this version seems at once to be impossible to reconcile 
with either of the other two stories, and to rest on less 
authority than either. 

But, whatever was Godwine’s origin, there is no doubt 
that, according lo Cnut’s rule of preferring Englishmen to 
high office, he rose to power very early in that king’s reign. 
He was an earl in 1018. The next year lie distinguished 
himself at the head of the English troops in Cnut’s Northern 
wars, and received in marriage Gy tha, the sister of the 
king’s brother-in-law Earl TJlf. In 1020 he became earl 
of the West-Saxons, that is, of all England south of the 
Thames, a new office, doubtless connected with Cnut’s fre- 
quent absences from England. All this again is not in 
the Chronicles, though particular points are incidentally 
confirmod by them. Still this stage of his history seems to 
bo fairly made out from other sources. 

Erom Cnut’s death in 1035 the events of Godwine’s life 
are recorded in the Chronicles, often with great minuteness. 
Much is also loarned from the contemporary biographer of 
Eadward. He asserted the claims of Harthacnut, the son of 
Cnut and Emma, to the crown of his father ; but he bad to 
consent to a division of the kingdom, and could only secure 
Wesfeex for Harthacnut, while Harold reigned in Northum- 


-GOD 719 

berland and Mercia He then acted as the chief minister of 
Emma, while she was regent on behalf of Harthacnut during 
his first reign During this time the /Ethelmg Affixed, son of 
ASthelred and Emma, landed in England m the hope of 
winning back his father’s crown ; but coming into the 
power of Harold, he was blinded by his order, and died of 
his wounds. Godwme was said to have betrayed /Elfred 
to Harold, and the charge was eagerly seized upon by the 
Norman writers. But it was not invented by them. At 
the beginmng of Haithacnnt’s second reign in 1040, 
Godwine was formally accused of the death of /Elfred, and 
was regularly tried and acquitted. His guilt is asserted in a 
poem inserted in one of the Chronicles, but the words which 
tell against him are carefully altered in another veision. 
The story is told with great confusion and contradiction, 
and the version unfavourable to Godwine seems to be incon- 
sistent with his position at the time as minister, not of 
Harold, to whom he is said to have betrayed /Elfred, but 
of Harthacnut, whose kingship seems to be forgotten in the 
story. Godwine remained m power during the reigns of 
Harold and Harthacnut, and on the death of the last-named 
king in 1042, he was foremost in promoting the election of 
Eadward, the son of iE their ed and Emma, to the vacant 
throne. As earl of the West-Saxons he, was the first man 
in the kingdom, but his power was still balanced by that 
of the other great earls, Leofnc in Meicia and Siward in 
Northumberland. His sons Swegen and Harold, together 
with Beorn, the nephew of liis wife Gytha, were promoted 
to earldoms (1043-1045), and his daughter Eadgyth was 
married to the king (1045). We hear much of his good 
and strict government of his earldom, and of his influence 
with the king and with the whole nation He was not, 
however, all-powerful ; m one very remarkable case, which 
is most instiuctive as a piece of constitutional history, he 
was out- voted in the witenagemdfc on a question of foreign 
policy. In 1047, when his wife’s nephew Swegen Eatrith- 
son, now king of the Danes, was at war with Magnus of 
Norway, Godwme proposed to help Swegen with fifty ships ; 
but tbe notion was opposed by Leofric, and “all folk” ac- 
cepted tbe amendment of the Mercian carl. Godwine bad 
also to strive against the king’s fondness for Normans and 
other strangers, above all in the disposal of ecclesiastical 
offices Godwine’s policy, in this and in other matters, was 
opposed to all French connexions of every kind. Next to 
Englishmen he favoured natives of the kindred Continental 
lands, and he supported a policy of alliance with the empire 
and its princes. * In all this, at home and abroad, he bad 
specially to -withstand the influence of the king’s Norman 
favourite Robert of Jumi6ges, appointed bishop of London 
in 1044 and archbishop of Canterbury in 1051. Godwine 
was supported by the English bishops Stigand of Winches- 
ter and Lyfing of Worcester. Tbe appointment of Robert 
to the archbishopric marks the decline of Godwine’s power ; 
the foreign, influence was now at its height, and the English 
earl was to feel the strength of it. 

In the course of 1051 a series of outrages committed by 
the king’s foreign favourites led to a breach between the 
king and tbe earl. The king’s brother-in-law, Eustace 
count of Boulogne, returning with his followers from a visit 
to the king, tried to obtain quarters by force in the houses 
of the burgesses of Dover. An Englishman who withstood 
them was killed, a fight followed, in which tbe count and 
his company were driven out of the town Tbe king, bear- 
ing tbe tale from Eustace, bade Godwine inflict military 
chastisement on the townsmen, the earl refused, and de- 
manded a fair trial of the charge before the witan. About 
the same time men’s minds were stirred by the outrages of 
several Normans who bad received estates in Herefordshire. 
The influence of the archbishop was used against Godwine, 

| and he was summoned to appear before the witan at 
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Gloucester as a criminal. He and Ins sons now gathered 
the whole force of their earldoms, and marched towards 
Gloucester in arms. They demanded the surrender of Count 
Eustace and of the other strangers who had done outrages, 
whether at Dover or in Herefordshire The king called the 
other earls to his help , war was hindered by the mediation 
of Leofric, and matters were adjourned to another meeting 
m London. Theie the king appeared with an army, 
Godwins and his sons were arraigned as criminals, and, on 
refusing to appear without a safe-conduct, were outlawed. 
Godwme and his whole family now left the kingdom, except 
his daughter, the Lady Eadgyth, who was banished from 
court to the monastery of Wherwell The foreign favour- 
ites of the king were now supreme 

The next year the tide turned ; the feeling of the nation 
showed itself m favour of Godwme. When his petition for 
a removal of lus outlawry was refused, he came back from 
his shelter m Flanders at the head of a fleet. In most 
parts of England he was welcomed ; he sailed up the 
Thames to London ; the army gathered by the king refused 
to fight against him , and, m a great meeting outside the 
walU of London, he and his family were restored to 
all their offices and possessions, and the archbishop aud 
many other Normans were banished. Godwwe’s friend 
Stigand succeeded to the archbishopric The next year 
Godwme was smitten with a fit at the king’s table, and died 
three days later, April 15, 1052. His death was worked up 
into a fabulous tale by lus Norman enemies 

The patriotism and good government of Godwineare un- 
doubted ; hut it is plain that he accumulated vast wealth 
for himself. Sometimes, it was said, he showed little regard 
to the rights of the church ; but in the only case where 
we hear both sides, that of some lands in Kent disputed 
between Ium and the Norman archbishop, it appears that 
he had a legal claim. It is much more certain that he was 
unduly bent on the promotion of Ins own family. His 
eldest son Swegen gave great and deserved offence by tbe 
seduction of Eudgifu, abbess of Leominster, and still more 
by the treacherous murder of his cousin Beorn, Fie was out- 
lawed, but was afterwards restored to his earldom. He accom- 
panied his father to Flanders, but did not come back, having 
gone on a pilgrimage to Jerusalem, on his return from which 
he died. Of 1ns other sons, the second, Harold, succeeded 
Goclwine in his earldom and Eadward in his kingdom; 
Tostig, Gyrth, and Leofric, all earls, play a part in the later 
history, Wulfuoth, the youngest, was a captive of William 
Of Ins daughters the Lady Eadgyth survived her father, 
husband, and brother, and lived in great honour under the 
Conqueror The others were Gnnluld and AGlfgifu, the latter 
of whom appears in the story of Harold’s oath to William. 

See the English Chronicles aucl Florence of ‘Worcester, 1035 52 , 
the Life of Eadward, published m the Chronicles and Memorials ; 
the Encomium Emmas or Cost a Ctwfoius, published by Pertz, anil 
elsewhere; various notices in Domesday, and m the miters of tho 
time generally. All the passages, historical and legendary, bearing 
on Godwine’s life, are collected, and examined in the appendices to 
Freeman’s History of lbs Norman Conquest, vols. i. ii. (E. A. F.) 

GOD WIT, a word of unknown origin, the name com- 
monly applied to a marsh-bird in great repute, when 
fattened, for the table, and formerly abuudant m the fens 
of Norfolk, the Isle of Ely, and Lincolnshire. In Turner’s 
days (1544) it was worth three times as much as a Snipe, 
and at the same period Belon said of it — “ C’est vn Oyseau 
os delicos des Frangoys.” Casaubon, who Latinizedits name 
“ .Dei ingemim ” (JSphemerides, 19th September 1611), was 
told by the <£ orniihotrophems ” he visited at Wisbech that 
in London it fetched twenty pence. Its fame as a delicacy 
is perpetuated by many later writers, Ben Jonson among 
them, and Pennant says that in his time (1766) it sold for 
half-a-orown or five shillings. Under the name Godwit two 
perfectly distinct species of British birds were included, 
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but that which seems to have been especially prized is 
known to modern ornithologists as the Black-tailed Godwit, 
Limosci oecjocephalct , formerly called, from its loud cry, a 
Yarwhelp, 1 Shrieker, or Barker, in the districts it 
inhabited. The practice of netting tins bird m large num- 
bers during the spring and summer, coupled with the 
gradual reclamation of the fens, to winch it resorted, has 
now rendered it but a visitor ; and it probably ceased from 
breeding regularly in England in 1824 oi theieabouts, 
though under favourable conditions it may have occasionally 
laid its eggs for some thirty years later or more (Stevenson, 
Bzrcls of Norfolk, ii. p 250). This Godwit is a species of 
wide range, reaching Iceland, where it is called Jarir aim 
( = earth-raker), in summer, and occurring numerously, it is 
said, in India in winter. Its chief breeding-quarters seem 
to extend from Holland eastwards to the south of liussia. 
The second British species is that which is known as tho 
Bar-tailed Godwit, L. lappomca, and this seems to have 
never been more than a bird of double passage in the 
United Kingdom, aruvmg in large flocks on the south coast 
about the 12th of May, and, after staying a few days, pro- 
ceeding to the north-eastward. It is known to breed in 
Lapland, but its eggs are of great rarity. Towards autumn 
the young visit our coasts, and a few of them remain, 
together with some of the other species, in favourable situa- 
tions throughout the winter. One of the locnl names by 
which the Bar-tailed Godwit is known to the Norfolk 
gunners is Scamell, a word which, in the mouth of Caliban 
[Tempest, act ii. scene 2), has been the cause of much per- 
plexity to Shakespearian critics. 

The Godwits belong to the group Limicolcp, and are about 
as big as a tamo Pigeon, but possess long legs, and a long bill 
with a slight upward turn. It is believed that in the genus 
Limosa the female is larger than the male. While the winter 
plumage is of a sober greyish-brown, tho breeding-dress is 
marked by a predominance of bright bay or chestnut, 
rendering the wearer a very beautiful object. Tho Black- 
tailed Godwit, though varying a good deal m sizo, is con- 
stantly larger than the Bar-tailed, and especially longer m 
the logs. The species may bo further distinguished by tho 
former having the proximal third of tho tail-quills pure 
white, and the distal two-thirds black, with a narrow white 
margin, while the latter has tho same feathers barred with 
black and white alternately for nearly their whole length. 

America possesses two species of the genus, the very large 
Marbled Godwit or Marlin, L fedoa, easily recognized by 
its size and the buff colour of its axillarics, and the smaller 
Iludsonian Godwit, L. hudsonica, which has its axillaries 
of a deep black. This last, though less numerous than its 
congener, seems to range over the whole of the continent, 
breeding in the extreme north, while it has been obtained 
also in tho Strait of Magellan and tbe Falkland Islands. 
Tho first seems not to go further southward than the 
Antilles and the Isthmus of Panama. 

From Asia, or at least its eastern part, two species have 
been described. One of them, L. melanuroidus , differs only 
from L. cegocephala in its smaller size, and is believed to 
breed in Amuriand, wintering in the islands of the Pacific, 
New Zealand, and Australia. The other, L. uropyr/ialis, is 
closely allied to and often mistaken for L, lappmunt, from 
which it chiefly differs by having the rump barred like tbe 
tail. This was found breeding in tiie extreme north of Siberia 
by Dr vonMiddendorff, and ranges to Australia, whence it 
was, like the last, first described by Mr Gould. (A. N.) 

GOES, or Ter Goes, a town of the Netherlands in the 
province of Zealand, on tho island of South Beveland, with 
railway communication since 1868 with Bergen-op-Zoom, 
and since 1872 with Middelburg, its distances from these 

1 Tills name seems to have survived in Whelp Moor, near Brandon, 
in Suffolk. 
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places being respectively 12 and 15 nules. The Reformed 
church, called m the olden times St Mary Magdalen’s, is 
considered the finest ecclesiastical budding of Zealand, and 
dates from 1 123, In the one half, known as the Preekkerk 
or preaching church, there is a splendid organ, and m the 
other half, known as the Wandelkerk or walking church, 
stands the tomb of Fians Naerebout the philanthropist. 
Goes further boasts of a fine old town-house, a high school, 
and the remains of the old castle of Ostende, which was 
the nucleus round which it began to form itself in the 14th 
century. The industries of the town are varied but not 
extensive, dealing with linen, dyes, chocolate, oil, flour, 
straw hats, wood, and cigais. Shipbuilding is also carried 
on, as well as a trade m wood and coals. The harbour, 
which is defended by a foit, is formed by a short canal 
communicating with the eastern Scheldt, extended and im- 
proved m 1818-19. The population of the town, which 
received its municipal rights m 1406, and was suirounded 
with a wall about 1420, numbered 4916 m I860, 5205 in 
1870, and 6063 in 1876. 

GOES, Hugo van dee ( i -1482), a pointer of con- 
siderable celebrity at Ghent, was known to Vasari, as he is 
known to us, by a single picture in a Florentine monastery. 
At a period when the family of the Medici had not yet lisen 
from the rank of a great mei can tile firm to that of a reign- 
ing dynasty, it employed as an agent at the port of Bruges 
Tommaso Poitinari, a lineal descendant, it was said, of 
Folco, the father of Dante’s Beatrix Tommaso, at that 
time patron of a chapel in the hospital of Santa Maria 
Nuova at Florence, ordeied an altar-piece of Hugo van der 
Goes, and commanded him to illustrate the sacied theme of 
“ Quern genuit adoravit In the centre of a vast triptych, 
comprising numerous figuies of life size, Hugo represented 
the Yu gm kneeling in adoration before the new-born Christ 
attended by Shepherds and Angels. On the wings he poi- 
trayed Tommaso and his two sons in prayer under the pro- 
tection of Saint Anthony and St Matthew, and Tommaso’s 
wife and two daughters supported by St Margaret and St 
Mary Magdalen The triptych was sent to Florence, and 
placed on the altar upon which it still remains. Van der 
Goes, like Hubert Vaii Eyck and Jodocus of Ghent, has 
bequeathed but this one picture to posterity ; but it is a 
picture which shows that he was an artist of whom Ghent 
might be proud, as Bruges was prond of John Van Eyck 
and Brussels of Roger van der Weyden Unhappily the 
triptych of Santa Maria Nuova suffered so much from decay 
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and restoring that the defects peculiar to the Flemings 
became unduly prominent as time and neglect effaced the 
brilliancy and harmony of the principal colours. We can 
only discern at the present day that the art of Van der 
Goes is a vauety of that which characterizes Van Eyck and 
Van der Weyden. Less finished and less coloured than the 
work of the first, it is less subtle and expressive than that 
of the second. It lacks depth of religious feeling, and 
haidly rises above the common level of the school m respect 
of feeling or execution. It is a cold and stiff art, marked 
by hardness of surface, dryness of contour, angularity of 
drapery, overladen ornament, and ill-balanced light and 
shade. Imposing because composed of figures of unusual 
size, the altar-piece is more remarkable for portrait character 
than for charms of ideal beauty. Theie are small pieces in 
public galleries which claim to have been executed by Van 
der Goes, but none that are certified as the woik of his 
hands. One of these pictures in the National Gallery in 
London is more nearly allied to the school of Memling than 
the triptych of Santa Maiia Nuova ; another, a small and 
very beautiful John the Baptist, at the Pinakothek of 
Munich, is really by Memling , whilst numerous fragments 
of an altar-piece m the Belvedeie at Vienna, though assigned 
to Hugo, are by his more gifted countryman of Bruges. 
Any one who visits Continental collections will see that the 
name of Van der Goes was given to pictures of which he 
could not have been the author. None of the compositions 
mentioned by historians have survived except the altar-piece 
of Florence But Van der Goes was not habitually a 
painter of easel pieces. He made his reputation at Bruges 
by producing coloured hangings m 'distemper. After he 
settled at Ghent, and became a master of his guild in 
1465, he designed cartoons for glass windows. He also 
made decorations for the wedding of Charles the Bold and 
Margaret of York in 1468, for the festivals of the Rhetori- 
cians and papaljubilees on repeated occasions, for the solemn 
entry of Charles the Bold into Ghent m 1470-1, and for the 
funeral of Philip the Good m 1474 The labour which he 
expended on these occasions might well add to his fame 
without being the less ephemeral About the year 1475 he 
retned to the monastery of Rouge Cloitre near Ghent, 
where he took the cowl There, though he still clung to 
his profession, he seems to have taken to drinking, and at 
one time to have shown decided symptoms of insanity. But 
his superiors gradually cured him of his intemperance, and 
he died m the odour of sanctity m 1482. 
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in'll. JOHANN WOLFGANG YON GOETHE (1719-1832) 
ind odu- J vvas born m Frankfort on August 28, 1749. His parents 
Ation. worG c jq 12ens 0 f that imperial town, and Wolfgang was their 
only son and their eldest child His father was bom on 
July 31, 1710, and in 1742 received the title of imperial 
councillor. Ho married on August 20, 1748, at the age of 
thirty- eight, Catherine Elizabeth Textor, a girl of seventeen. 
Her family was better than his own, and held a higher posi- 
tion in the town. Her father was imperial councillor, and 
had been schultheiss or chief magistrate. In December 
1750 was born a daughter, Cornelia, who remained until her 
death, at the ago of twenty-seven, her brothers moBt inti- 
mate friend. She was married in 1773 to John George 
Schlosser. The house in which Goethe was born is still to 
be soon in the Hirschgraben. Goethe has described to us 
how it was rebuilt, and it has since been much altered. 
His education was irregular ; he w r ent to no school, and his 
father rather stimulated than instructed him. _ But the at- 
mosphere by which lie was surrounded gave him, perhaps, 
the best education he could have received. Frankfort, a 


free town of the empire, still preserved the appearance of 
the Middle Ages. It had lost the reality of power, but 
its citizens naturally grew up with a strong sense of 
independence, and a power of realizing the unity of 
Germany which was wanting m a small state. The boy 
from his earliest youth was accustomed to the companion- 
ship of his elders. His father was strict and formal, his 
mother quick and lively, inspired with no small share of the 
genius of her son. Goethe lived in the freest intercourse 
with every kind of society in the town, in which he might 
expect some day to be an important personage. There 
was no capital like London or Paris to call him away; 
Berlin was poor and distant, Vienna half Italian and half 
Spanish Goethe must have been brought up with the 
ambition to take his degree at the university as doctor, 
to return home and become an advocate, to make a 
rich marriage, to go through the regular course of civil 
offices, to inherit his father’s house, and perhaps one 
day to be burgomaster. His home was a cultivated one. 
The father was fond of art and of the German poetry 
X — 91 
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then m fashion. The influence of Lessing had scarcely 
made itself felt • Herder was only five years older than 
Goethe himself. Gellert and Gottsched weie the two 
oracles of poetry, — Gottsched a pedantic product of the 
earlier French culture, Gellert old and immovable, and 
unable to comprehend the new spirit. The chief debt that 
Goethe owed to him was the improvement in his. hand- 
writing, on which Gellert laid great stress, and which he 
coupled with moral excellence. Goethe’s father had a 
great respect for these lhyming poets, and he so strongly 
objected to the new Geiman hexameters that Wolfgang 
could only read EJopstock’s Messiah with his sister in the 
greatest secrecy and in terror of discovery. He did, how- 
ever, read it, and learned much of it by heart. French cul- 
ture gave at this time the prevailing tone to Europe. 
Goethe could not have escaped its influence, and he was 
destined to fall under it in a special manner. In the 
Seven Years’ War, which was now raging, France took 
the side of the empire against Frederick the Great 
Frankfoit was full of French soldiers, and a certain Comte 
Thorane, who was quaitered in Goethe’s house, had an im- 
portant influence on the hoy. Still more strongly was 
he affected by the French company of actors, whom he 
came to know both on and off the stage. Ho learned to 
declaim in this manner passages of Bacme without under- 
standing a word of them. At a later period he knew 
French thoroughly well, and composed both prose and 
poetry in that language, His Hist wiitmgs were imitations 
of the French manner ; his earliest play was the imitation 
of a French after- piece. We can understand how those 
different forces were to work upon his future life. From 
Ms father he derived the steadfastness of character which 
enabled him to pursue an independent career of self-culture 
and devotion to art in the midst of every kind of distract- 
ing influence, from his mother he inherited the joyous 
nature and lively sympathy, the flow of language and love 
of narration, without which he could nob have been a poot, 
Before the age of sixteen he had seen every kind of life in a 
city particularly favourable to a richness of individual char, 
acter ; he was entirely free from the prejudices of a small 
state ; and as far as he cared for Germany he cared for it as a 
whole. He was tinged at an early age with the influence of 
the clearest and most finished languago in Europe, and this 
influence, uniting with the natural clearness of Goethe’s 
mind, made his prose a new phenomenon iu the literature 
of his country, unlike anything which had been soen before. 
Lastly, with the most passionate aspirations for freedom and 
independence of life, he was horn into the slavery of a 
mechanical career of prosaic prosperity, the pressure of 
which was not strong enough to confine him, but was strong 
enough to stimulate all his efforts to break tbo bonds. 

Goethe, if we may believe his autobiography, experienced 
his first love about the age of fiftoen m the person of 
Gretchen, whom some have supposed to be tho daughter of 
an innkeeper at Offenbach. He worshipped her as Dante 
worshipped Beatrice. She treated him as a child, much as 
Miss Ohaworth treated Byron. But there is no other evi- 
dence of this first love, and it would be quite in accordance 
with Goethe's manner to enlarge on a very small founda- 
tion, or to concentrate on one person the feelings which 
were devoted to several individuals. His letters speak of a 
boyish lovo for one Chari fcas Meixner, a friend of his sister, 
two years younger than himself, the daughter of a rich mer- 
chant at Worms. He expresses his affection for her with all 
the fervour of French phraseology, and the passion did not 
Leave him. when he had removed to Leipsic. But Oharitas 
was ahlo to console herself with another engagement. 
She married in February 1773 a merchant of her native 
;Own, and died at tho end of the following year. 

In the autumn of 1765 Goethe, who had just completed 
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his sixteenth year, travelled to Leipsic in the company of 
a bookseller, Fleischer, and his wife, who were on their way 
to attend the fair. On the 19th of October he was 
admitted as a student of the Bavarian nation, one of the 
four into which the university was divided. For his 
lodging he had two neat little rooms in the Feuerkugel, 
the Fire Ball, looking into the long court-yard which leads 
from the old market to the new When we remember 
that his three years at Leipsic, about which so much 
has been written, correspond with the last three years 
of an English boy at a public school, we can form some 
idea of the singular individuality of his character and 
the maturity and ripeness of his genius. He was sent 
to Leipsic to study law, m order that he might return 
to Frankfort fitted for the regular course of municipal dis- 
tinction. For this purpose he carried with him a letter to 
Professor Bohme, who taught history and imperial law in 
the university, but had no other distinction to recommend 
him. He told Professor Bohme that he intended to devote 
himself not to law but to belles letfcres, or, to use the 
word which F. A. Wolf had invented, philology. Bohme 
did his best to dissuade him, and m this was assisted by 
his wife. The effect of their advice was rather to disgust 
Goethe with modern German literature, to make him despise 
wliab he had already written, and to drive him into the 
distractions of society, which wasted both his time and 
Ins money. He did, however, attend some lectures. He 
heard Ernesti on Cicero’s Orator , but he doalt rather with 
questions of grammar than of taste. He attended Gellerfc’s 
lectures on literature, and even joined his private class. 
Gellcit held a high position among Gorman men of letters, 
which was due quite as much to his character as to his 
genius. He advised Goethe to desert poetry for prose, and 
to take to authorship only as an employment subordinate 
to tho serious occupations of his life. Goethe tolls us that 
m his lectures upon taste ho never heard Gellert mention 
the names of Klopstock, Kleist, Wieland, Gossnor, Glcim, 
or Lessing. He also attended the lectures of another 
literary professor, Clodius, a young man about ten years 
older than himself. Clodius corrected Goethe’s writings 
with red ink, and pointed out the faults without showing 
the way to mend them. Goethe had written a poem 
of congratulation for the marriage of his uncle Textor 
(February 17, 1766), which, according to tho fashion of 
the time, was full of gods and goddesses and other mytho- 
logical apparatus. Clodius was unsparingly hard upon 
this production, and Goethe then perceived that liis critic 
was just as faulty as himself in the use of abstractions and 
strange outlandish words to give weight and authority to 
Ins voim Ho satirized Clodius in a poem in praise of the 
cakes of the confectioner Handel, and by a parody of his 
drama Motion. His position towards the professors of his 
university was not an enviable one. His real university 
education was derived from intercourse with his frionds. 
First among these was J. G. Schlosaer, who afterwards 
married his sister. Goethe used to dine with him at a 
table d’hote kept by a wine-dealer, Schonkopf, in the 
Bruhl (No. 79), in a house which still exists. Schlosser, 
who was at this time private secretary to the duke of 
Wurtemberg and tutor to his children, was ten years older 
than Goethe. He had a great influence upon him, chiefly 
in introducing him to a wider circle of German, French, 
English, and Italian poetry. At the table of Professor 
Ludwig, where Goethe had previously dined, the conversa- 
tion had generally turned on medicaL and scientific sub- 
jects. Another friond of Goethe’s was Behrisch, tutor to 
the young Count Lindenau. He was a man in middle life, 
and ho combined originality of character and clearness of 
literary judgment with a dry and caustic wit, and an ever- 
abiding sense of humour, much in the same proportions as 
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were found in Merck, who exercised at a later period an 
important influence ovei. Goethe’s career. His friendship 
with Goethe was not at fiist of advantage to him. He was 
deprived of Ins tutorship from a suspicion that he did not 
always keep the most select society, and his successor was for- 
bidden to allow his chaige to associate with the young poet. 
This is supposed to have been caused by Goethe’s disrespect- 
ful behavioui to Professor Clodius. Gellert obtained for 
Behrisch an educational post at the court of Dessau, and 
Goethe kept up a constant correspondence with him till 
his death in. 1809. Behrisch would not allow Goethe to 
print his poems, but copied them out instead in a beautiful 
hand. He piobably had a considerable effect in producing 
the simplicity and naturalness of Goethe’s early style. 

Oeser. But the person who had the strongest effect on Goethe’s 
mental development was Adam Frederick Oeser, at this time 
director of the academy of arts in Leipsic. Goethe took 
lessons from him in drawing, and, not content with this, tried 
his hand at etching A little device of his for a book-plate 
or a bill-head is extant, m which a slab with the name C G. 
Schonkopf is represented with three bottles above and a 
wreath of flowers below. Oeser had been afriendof Winckel- 
mann’s, and exercised great influence over his views of art. 
This was a souice of considerable reputation to him, and 
Wmckelmann’s tragic death, the news of which reached 
Leipsic whilst Goethe was there, must have brought the 
relation between them into stronger relief. Goethe always 
spoke of Oeser’s influence with the greatest affection and 
respect. He writes — “ Oeser’s discoveries have given me a 
fresh opportunity of blessing myself that I had him for my 
instructor. He entered into our very souls, and we must 
indeed have been without souls not to have derived benefit 
from him. His lessons will produce their effects through 
all the rest of my existence. He taught me that the ideal 
of beauty is simplicity and repose.” We find Goethe at 
Weimar continually consulting Oeser for designs for furni- 
ture and for theatrical entertainments, 
lathclion Goethe from his earliest years was never without a passion, 
icliuu- al3 d at Leipsic his passion was ICitty Schonkopf, the Aennchen 

k0I,t ' of the autobiography, tho daughter of the host at whoso 
house he dined. She often teased him with her inconstant 
ways, and to this experience is due his first drama Lie Lawns 
ties VerlieUen, “Lovers’ Quarrels,” as it may be styled, It is 
a mere trifle, a pastoral in one act, written in alexandrines in 
tho French style. Two happy and two unhappy lovers are 
contrasted. The only interest of the piece is that it is a 
fragment from Goethe’s own life. A deeper chord is struck in 
Die Mitsahuldigen (The Fellow Sinners), which forms a dis- 
mal and forbidding picture both of the time and of the ex- 
periences of the youth who wrote it. The daughter of an 
innkeeper has made an unhappy marriage, and is visited by 
a former lover who is in good circumstances. An assignation 
is arranged, and the interview is witnessed by the husband, 
who has come to steal the stranger’s purse. The father 
comes in to read one of the stranger’s letters. He is sur- 
prised, and is with his daughter suspected of the theft. 
The real culprit is discovered, but defends himself by accus- 
ing tho stranger of his conduct to his wife. So they are 
all guilty. This play was first written in one act. It was 
afterwards enlarged to three acts, and published m 1787. 
The manuscript, which still exists, was given to Frederike 
Briou of Seaenlieim. Besides these plays Goethe wrote at 
Leipsic twenty little songs of an erotic chararacter, which 
were set to music by his young friend Breitkopf. He de- 
scribes them as moral-sensuous, but they are more sensuous 
than moral. They have the merit of a musical easy flow 
of expression, various moods of passion, with a happy readi- 
ness and elegance. Only a few of them were included 
in his collected works, and those very much altered. 
They show the influence of Wieland, but by one side of 
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Wieland Goethe was never affected. He was never led to 
mingle classical ideas and emblems with the unrestrained 
and sensual frivolity which was disseminated from France. 

He never imitated Agathon or Musanon Whatever may 
have been the bitterness of his experience of life, or the 
waywardness of his excited fancy, he conceived a true 
idea of the real natuie of classical art. In this Winck- 
elmann and Lessing were his teachers, and he was never 
untrue to the lessons which they inculcated. This was the 
most valuable possession he brought back fiom Leipsic. 

He had an opportunity of establishing his principles of taste 
during a short visit to Dresden, in which he devoted him- 
self to the pictures and the antiques. The end of Goethe’s 
stay at Leipsic was saddened by illness. One morning at 
the beginning of the summer he was awakened by a violent 
hemorrhage. For several days he hung between life and 
death, and after that his recovery was slow, although he 
was tended with the greatest anxiety by his friends, He 
finally left Leipsic far from well on August 28, 1768, his 
nineteenth birthday. 

Goethe made an enforced stay of a year and a Frank- 
half in his native town. It was perhaps the least happy fort 
part of Ms life. He was in bad health. His cure pro- 
ceeded slowly, and he had several relapses, and the weak- 
ness of the lungs, which was his first complaint, was suc- 
ceeded by a weakness of the digestion, which was yet more 
troublesome and painful The society of Frankfort seemed 
to him far less agreeable than that of Leipsic ; he con- 
trasted the cold, stiff, formal, old-fashioned life of the 
imperial city with the freshness, geniality, and intellectual 
activity of the Saxon university. His family relations were 
not pleasant. His grandfather Textor was struck with 
paralysis; his father showed but little sympathy with his 
aspirations for universal culture, and could imagine no 
career for him but that of a successful jurist. His sister 
had grown somewhat harsh and cold during his absence, 
and was possessed by a morbid self-consciousness, which she 
committed to the confidential pages of a secret diary. The 
tone of this diary, partly the result of family temperament, 
partly of the character of the age, throws an interesting 
light on the despair of Werther. Goethe’s mother was 
always the same to him, a bright, genial, sympathetic 
friend. But her love could not ward off the pressure of 
I circumstances, or supply a substitute for a wider and more 
unfettered life. Goethe, during his illness, received great 
attention from Fraulem von Klettenberg, a friend of his 
mother’s, a pietist of the Moravian school. She initiated 
him into the mystical writings of those abstracted saints, 
and she engaged him in the study of alchemy, which 
served at once to prepare him for the conception of Faust 
and for the scientific researches of his later days. During 
his stay at Frankfort he wrote very little. It may be that 
the two Leipsic dramas received here their completed form. 

A farce in memory of his Leipsic life, a poetical letter to 
Frederike Oeser, the daughter of his teacher, a few songs, 
some of them religious, make up the tale of his produc- 
tions, as far as we know them. 

He arrived at Strasburg April 2, 1770. It was intended Stras- 
that after a sojourn in the university of that place he should burg, 
visit Paris, the centre of refinement. Goethe stayed in Stras- 
burg till August 28, 1771, his twenty-second birthday, and 
these sixteen months are perhaps the most important of his 
life. During them he came into active contact with most of 
those impulses of which his afterlife was a development. If 
we would understand his mental growth, we must ask who 
were his friends. He took his meals at the house of the 
Fraulein Lauth in the Kramergasse. The table was mainly 
filled with medical students, At the head of it sat Salz* 
mann, a grave man of fifty years of age. His experience 
and his refined taste were very attractive to Goethe, who 
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made Mm his intimate friend. Goethe was soon drawn by But the attractions of Frederike were a great interruption 
the studies of his companions to desert his own. A note- to his labours. In the spring Herder went away. The 
book of this date is preserved, which gives us a full account fine weather drew him still more strongly to Sesenheim. 
of his studies and employments. He attended lectures on Picnics, water paities, games, dances, illuminated by en- 
anatomy, on midwifery, and on chemistry. His own studies thusiasm for literature, filled up tlie weeks As Ins time 
were chiefly devoted to the last science ; and he did not for leaving Strasburg came nearer, he felt that this love was 
forget his favourite alchemy. He had brought with him to merely a dream, and could have no serious termination. 
Stiasburg introductions to pietistic circles, and this made Frederike felt the same on her side A visit of the mother 
him at first somewhat staid and retired m his pleasures, and and daughters to Strasburg in July made this appear more 
disinclined for general society. This soon wore off, and the clearly On August 6 Goethe took his degree as doctor ot 
natural cheerfulness of his genial nature returned to him. law. Shortly afterwards he bade adieu to Sesenheim, and 
Two songs, Blinde Kuh ar.d Stirbt der Fuchs so gilt der Balg, the tears stood m Frederike’s eyes as he reached out his 
refer to the social life of this period. He went on picnics, hand from horseback. Fiom Frankfort he wrote his final 
he wrote French poetry, he took dancing lessons, he learnt farewell, and it was then, as he tells us, that he found from 
the violoncello. The table of the Fiaulein Lauth received her answer for the first time how deeply she had loved him. 
some new guests. Among these was Jung-Stillmg, the self- The account of this love episode in the autobiography does 
educated charcoal-burner, who in his memoir has left a Goethe injustice There is nothing in the letters or the 
graphic account of Goethe’s striking appearance, his broad poems of the time to show that he had wantonly trifled 
brow, his flashing eye, his mastery of the company, and liis with her affections. Eight years afterwards, on his way to 
generosity of character. Another was Leise, a frank open Switzerland, he spent a night with the Biions at Sesenheim, 
character who became Goethe’s favourite, and whose name and was received with the utmost kindness He was 
is immortalized in Gotz von Berhchngen. Goethe did shown the aibour where he had sat, the songs he had 
not desert his studies m art. He learnt from the constant written, the carriage he had painted He left them in the 
study of the cathedral of Strasburg the effect of Gothic morning with content. Frederike lived till 1813, well 
architecture, and he shuddered when he saw the reception- known for her works of charity. She never married ; the 
rooms of the youthful Marie Antoinette hung with tapestries heart that Goethe bad loved, she said, should never love 
which represented the marriage of Jason and Medea, and another. 

seemed to forebode the coming doom His diary also shows Goethe’s return to Frankfort is marked by a ntunbci of Ketuvn 
that he spent much time in philosophical speculation. But songs, of which the “Wanderer's Stimuli ed” is the most to Fnuik 
the most important event of his Strasburg sojourn was his remarkable. He found bis Frankfort existence more mtolor- icn ' t ’' 
acquaintance with Herder. He was five years older than able than before He had outgrown many of the friends 
Goethe. Herder was then travelling as tutor to the young of bis youth. Those with whom lie felt most sympathy 
prince of Holstein-Eutin, but was obliged to spend the were the two Schlossers and his sister Cornelia Ho found 
whole winter of 1770-71 in Strasburg on account of an mher one who sympathized with all Ins aspirations. He 
affection of his eyes. Goethe was with him every clay, cared nothing for his profession, he was more determined 
often all day. Heider, who was a pupil of a more original than ever to devote himself to letters, and not to law. Ho 
genius, Hamann, taught him the true value of nature m art, found m tlie neighbouring town of Darmstadt a literary 
and the principles of what we should now call the lonmntic circle which Frankfort did not supply. The landgravine 
school. He made Ossian known to him, and the wealth of Caroline set a good example, and had collected round her 
popular poetry in all nations which the publication of Ossian a number of kindred spirits, men and women. Among 
revealed; he enchanted him with the idyllic simplicity of thorn were Wenck, and Petersen, and Caroline Flack sland, 
the Vicar of Wakefield , but, above all, he shook his sensi- who was afterwards to marry Herder. But the soul of tho 
bilifcy to the roots by revealing to him the power of the literal y circlo was Merck, now thirty years of age, attached to 
mighty Shakespeare. lie now saw how far superior Homer the war office. Goethe lias represented him in the autobio- 
was to his Latin imitators, and Iiow false wore the canons grapliy as a cold and unfeeling cynic, a spirit who always 
of French art. Goethe’s spirit was liberated from its said no, a prototypo of Mepkistoplieles. History represents 
trammels, and Gotz and Faust and Wilhelm Meister became him otherwise as a man of cultivated and chastoued judg- 
possible to his mind. At a later period he forged for him- ment, a represser of on thusiasm, a respecter of tho rules of 
self fetters of a different kind. art, anxious to hold the balance between tho old school and 

Goethe’s stay at Strasburg is generally connected still the new. Goethe had dominated overall Iris other friends; 
more closely with another circumstance,— his passion for Merck dominated over him. He has loft but little of Iw 
Frederike Brion of Sesenheim. The village lies about own writings. He was one of those wbo in spiro genius in 
twenty miles from Strasburg, and her father was pastor others, and whose truest picture lives in the recollections of 
there. Goethe was introduced by Ins friend Weyland, an thoir friends. These months wore full of literary activity. 
Alsatian, as a poor theological student. Fresh from his study To them belong an oration on Shakespeare, delivered at 
of Goldsmith, he found the Vicar of Wakefield realized. Frankfort, an essay on Erwin von Slcinbach, tlie builder 
The father was a simple worthy man, the oldest of the of the Strasburg cathedral, two theological treatises of a 
three daughters was married, the two younger remained,— neologistic character on the commandments of Moses and 
Maria Salome, whom Goethe calls Olivia, and Frederike, the miraculous tongues of Pentecost, and a number of 
to whom the poet principally devoted himself. She was reviews written for the Frankfurter Gelehrle Anzeiyer, 

tall and alight, with fair hair and blue eyes, and just sixteen which had been founded by Merck, But the work into 

years of age. Goethe gave himself up to the passion of the which he throw all his genius was the dramatization of 
moment; what he felt and suffered is known to us by his the history of the imperial knight of the Middle Ages, 
songs. At least ten songs aro addressed to her, and several Gottfried or Gotz von Berlichingen. The immediate Getz von 

others were written for her. During the winter of 1770, cause of this enterprise was his enthusiasm for Shakespeare. Berlich- 

in the intervals of his conversations with Herder, Goethe After reading him he felt, he said, like a blind man who in(jaU 
often rode over to Seseiibeim Neither storm, nor cold, nor suddenly receives his sight. The unities of time and place 
darkness kept him back. He should lmve been busy with vanished into nothing. The true form of art was seen to 
his dissertation for the degree of doctor. The subject he had he that which holds the wayward impulses together by an 
chosen was the duty of providing an established church, invisible bond, just as in the lifeof man necessity is wedded 
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to free will The study of a dry and dull biography of Gotz, 
published in 1731, supplied the subject for Ins awakened 
powers From this miserable sketch he conceived within 
his mind a complete picture of Germany in the 16th century. 
The clnef characters of his play are creatures of his imagina- 
tion repiesentmgthe principal types which made up the his- 
tory of the time. Every personage is made to live , they 
speak in short sharp sentences like the powerful lines of a 
gLeat master’s drawing. The first sketch of Gotz was finished 
in six weeks, in the autumn of 1771. Cornelia was con- 
sulted at every stage in the work Herder saw it, and gave 
his approval, On his return from Wetzlar in 1773 Goethe 
wrote the piece over again, and published it, with the help 
of Meick, in the form m which we now possess it It rau 
like wiid-fire through the whole of Germany. It was the 
progenitor, not only of the “Sturm und Drang” period to 
which it gave the tone, but of the romantic knightly 
literature which teemed from the German press At a 
later period, in 1804, Goethe prepared another edition for 
the stage, which took five hours m acting. It has never 
been represented since 

With the manuscript of Gotz in his pocket, Goethe left 
Wctzlm. Frankfort in the spring of 1772 for Wetzlar, a quiet country- 
town on the Lalin, one of the seats of government of the 
Holy Boman Empire. The emperors hved at Vienna ; they 
were crowned at Frankfort ; they held their parliaments at 
Batisbon, and at Wetzlar their courts of justice. It 
was the custom for young lawyers to attend the sittings 
of these courts for a certain time before they could 
be admitted to practise on their own account. The com- 
pany of these students, of the embassies from the com- 
ponent parts of the empire, and of various imperial officials, 
made the society a pleasant and lively one. Goethe soon 
found friends. The secretary of the Brunswick legation, 
Gou<$, formed a round table of knights, — a Bitter tafel. The 
members adopted names from the age of chivalry, and ap- 
portioned among themselves the neighbouring villages as 
commanderies and fiefs. Goethe took the name of Gotz. 
Deeds of prowess wore performed m friendly rivalry, chiefly 
of eating and drinking. This masquerade at least served 
to keep the idea of Gotz constantly before his mind. But 
the place has sadder associations. It is impossible to dis- 
sociate the name of Wetzlar from that of Werlher. The 
Deutsches Haus, then the property of the knights of the Teu- 
tonic order, exists still in the mam street of Wetzlar. It was 
occupied by one of the officials of the order, by name Buff, 
an honest man with a large family of children. The second 
Lotto daughter, Lotte, blue-eyed, fair, and just twenty years of age, 
Buff. W as first met by Goethe shortly after his arrival at a ball at 
Wolpertshausen. She strongly attractedhim , he became a 
constant visitor at the house, He found that Lotte was a 
second mother toiler brothers and sisters, and he delighted 
to play games with them and tell them stories. Lotte was 
really though not formally engaged to Kestner, a man of 
two-and-thirty, secretary to the Hanoverian legation 
The discovery of this relation made no difference to Goethe ; 
he remained the devoted friend to both. He visited Lotte 
and her children ; he walked with Kestner about the streets 
till midnight ; they kept their common birthday together m 
the German house on the 28th of August ; Kestner felt no 
jealousy ; Goethe was content with Lotte’s friendship; 
her heart was large enough for both. But the position 
was too critical to last, On September 10 they mot in the 
German house for the last time, Lotte spoke of the other 
world, and of the possibility of returning from it. It was 
arranged between them that whoever died first should 
appear-to the others. This conversation confirmed Goethe’s 
■p^robs 6 ' 1 ; he determined to go away. He made no adieu, but 
wrofTa line to Kestner to say that he could not have borne 
to stay a moment longer. Merck had probably persuaded 
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him to this step. To divert his mind he took him to Ehien- 
breitstem and introduced him to Sophie Boche, the friend 
of Wieland’s youth, and to her daughter Maximihane, 
with whom Goethe was charmed. The places in the neigh- 
bourhood of Coblentz were visited, Goethe returned tu 
Frankfort by the river in a yacht. Here he was possessed 
with the memory of Lotte. He fastened her silhouette 
over his bed Kestner came to Frankfort in September , 

Goethe and Schlosser went together to Wetzlar in Novem- 
ber. Here he heard of the death of Jerusalem, a young 
man attached to the Brunswick legation He had been 
with Goethe at the university of Leipsic, bnt he had seen 
little of Mm at Wetzlar. Of a moody temperament, dis- 
heartened by failure m his profession, and soured by a 
hopeless passion for the wife of another, he had borrowed 
a pair of pistols from Kestner under pretence of a journey, 
and had shot himself on the night of October 29. 

Goethe obtained a full narrative of the circumstances 
from Kestner, and immediately afterwards began Ms 
Werther, in which the circumstances above related are all Werther. 
interwoven. Goethe tells us that it was written m four 
weeks, but this can hardly have been the case. We have 
notices of its slow progress during the whole of the summer 
of 1773 In 1774 it is far advanced enough to he shown to 
some intimate friends. It* is not till the middle of Septem- 
bei 1774 that two copies of the book are sent in the 
gieatest secrecy to Sophie la Boche and Lotte Buff. In 
October it spread over the whole of Germany. It was 
enthusiastically beloved or sternly condemned. It was 
printed, imitated, translated into every language of Europe, 
criticized m every periodical, with the fullest meed of praise 
or scorn. It made the round of the world, and penetrated 
even to China. The Werther fever wrung the hearts of 
men and women with imaginary sorrows, floods of tears 
were shed , young men dressed, in blue coats and yellow 
breeches shot themselves with Werther in their hands. It 
opened the floodgates of pent-up sentimentalism which had 
been stirred by the philosophy of the time, and which the 
calamities of the next generation were sternly to suppress 
It may be imagined that Kestner and Lotte were not well 
satisfied with the liberty which Goethe had taken with 
them. They were married on April 4, 1773, and Goethe 
provided the wedding ring. Notwithstanding the coolness 
which the publication of Werther produced between them, 
the correspondence between Goethe and Kestner continued 
to the end of the century. Lotte saw Goethe in Weimar in 
1816, whenshe was 63 years old; she was still beautiful, but 
her head shook with palsy. She died m 1 82 8. The second 
part of Werther represents the agony of a jealous husband. 

This was inspired by Brentano, an Italian merchant resident 
ill Leipsic, a widower with five children, who had married 
Maximilians, the 'daughter of Sophie la Boche. Goethe loved 
her as an elder brother, but her husband scarcely approved of 
the intimacy. Merck tells ns that Ms ideas went very little 
beyond his business, and that it was dispiriting to have to 
look for his young girl friend among barrels of herrings and 
piles of cheeses. “Goethe,” he says, “much consoles her for 
the smell of oil and cheese, and for her husband’s manners.” 

Gotz and Werther formed the solid foundation of Goethe’s 
fame. They were read from one end of Germany to the 
other. It is difficult to imagine that the same man can 
have produced both works, so different are they in matter 
and in style. Wcrthw represents th e law guid sentimentalism, 
the passionate despair, which possessed an age vexed by 
evils which nothing but the knife could cure, and tortured 
by the presence of a high ideal which revealed to it at once 
the depth of its misery and the hopelessness of a better lot 
Gotz was the first manly appeal to the chivalry of German 
spirit, which, caught up by other voices, sounded through- 
out the fatherland like the call of a warder’s trumpet, till 
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it produced a national coinage founded on the recollection 
of an illustrious past, which ovei threw the might of the con- 
queror at the moment when he seemed about to dominate the 
world. Werther is the echo of Rousseau, the lamentation 
of a suffering world , Gotz is the prototype of Stem, the 
corner stone of a renovated empire. Gotz, in its short, sharp 
dialogue, recalls the pregnant terseness of mediaeval German 
before it was spoilt by the imitators of Ciceronian Latmity. 
Werther, as soft and melodious as Plato, was the first revela- 
tion to the world of that marvellous style which, m the 
hands of a master, compels a language which is as rich as 
Greek to he also as musical. 

Satires. These two great works were not the only occupations of 
Goethe at this time. In Wetzlar he had translated Gold- 
smith’s Deserted Village , and had written a number of small 
poems addressed to Lotte. The spring of 1773, which wit- 
nessed the publication of Gotz, saw him actively employed as 
an advocate. Hisrelations with his father became easier. His 
literary snccessbrought him a number of friends, — the young 
Counts Stollberg, and Von Schonborn,afriend of Klopsfcock’s 
He also began to correspond with Lavater the physiognomist 
and with Klopstock himself. To the latter half of this year 
are to he referred a number of satirical poems, aimed at 
prevailing follies o£ the time, clever and amusing, but of little 
permanent value. In Peter Brey he satirized the meddler 
Leuchsenring, who, with soft tread and lamblike manners, 
interfered with the family relations of Heider. Satyr os is 
directed against the prophets of the school of nature, who bid 
us return to natuie without remembering how coaise and 
repellent some aspects of nature are. Bahrdt had trans- 
lated the Bible into modern cultivated German; Goethe 
wrote a prologue to this newest of divine revelations, in 
which the four evangelists appear each with his attendant 
animal Of yet another kind is the Fair of Plunder meilern, 
in which the hucksters and booth-keepers represent the 
motley variety of human life and the characteristics of 
modern litterateurs, It is a foretaste of the second 
part of Faust. Harlequin's Marriage is only preserved 
in fragments ; it was perhaps too coarse and personal to 
be published. The most important of these writings is 
Gods, Heroes , and W island, a dialogue in the style of Lucian 
written at a sitting over a bottle of Burgundy, in which 
Alcestis, Mercury, Hercules, Euripides, and other ancient 
worthies appear to Wielaud in all their original greatness, 
and upbraid him with the mean and paltry representation 
of them which he had given to tho world. Wieland was 
the apostle of an emasculated antiquity. Goethe would 
make the gods speak in their own large utterance if they 
spoke at all Wieland revenged himself by recommending 
the satire in his paper, the Deutsche Merlcur, as a delicate 
piece of persiflage worthy of the study of his readers. In 
November Goethe’s sister Cornelia was married to Schlossor 
and left Strasburg. Goethe felt the loss deeply. Sk> _ 
lived but a short time. Her married life was tortured with 1 
perpetual suffering, and she died in 1777. 

The beginning of 1774 is marked by a new passion and 
a new work Crespel had invented a plan for enlivening 
their social meetings ; each man was to draw lots for a 
partner, and for the time to consider her as his wife. 
Three times Goethe drew the name of Anna Sibylla Miinch, 
a pleasant girl of sixteen, daughter of a merchant. One of 
the favourite topics of the day was the trial of Beaumar- 
chais, which ended on February 16, 1774. Immediately 
afterwards his Memoires or pleadings were published, and 
Qlrnigo. from the fourth of these the play of Clavigo was arranged. 
It represents a young writer of ambition deserting the 
woman to whom ho is engaged and breaking her heart. 
The fifth act, in which Clavigo kills himself, is Goethe’s 
own. The real Clavigo died, a distinguished mail of letters, 
in 1806. The piece was written in eight days, and published 


on June 1 It had a great success, and still keeps the stage. 

But Goethe’s best friends were disappointed with it. Merck 
told him not to write such trash, as others could do that as 
well In reality there is no period of Goethe’s life in which 
his literary activity was so prodigious, or when he was more 
fully occupied with literary plans which bed reference to the 
deepest problems of human nature To this time belong 
the conceptions of Omar, Faust, Mahomet , the Wandering 
Jew, and Prometheus. The first was soon given up , of the 
second the first monologue, the dialogue between Faust and 
Mephistopheles, and part of the scenes with Gretchen, were 
now written. He has told us in his Autobiography what 
he intended to make of Mahomet lu five acts lie was to 
show us how the purity of prophetic zeal is recognized by 
love, rejected by envy, sullied by hitman weakness, spiritu- 
alized by death. To wute this drama he had studied the 
Koran through aud through ; only a few fragments were 
completed Of the Wandering Jem very little remains to 
us The design, conceived m Italy, of making a great work 
on the subject was never carried out. The Prometheus was 
completed in two acts. The monologue of Prometheus 
included in the Lyrical Poems, was written at the same time ; 
but it is doubtful whether it was intended to form part of 
the drama. These works are to be referred to the study 
of the ethics of Spinoza, for whom he now began to feel a 
deep reverence, which continued throughout his life. The 
calm repose of Spinoza’s mind spread over his own like a 
breath of peace ; his systematic and well-ordered reasoning 
was the best antidote to Goethe’s passionate waywardness. 
Goethe now acquired a wider view of all tho relations of the 
moral and natural world; he felt that he had never seen tho 
world so clearly His time at Frankfort was also largely- 
occupied with art. His room was covered with the works 
of his pencil, and a number of poems on tho subject of the 
artist’s life arose from the same influence. 

The summer of 1774 was spent m a journey to the Rhine. Rhine 
On July 12 Basedow, tho educational reformer, camo to journey. 
Frankfort; three days afterwards Goelho went with him to 
Ems, where he found Lavater, who had been with him in tho 
previous month. The three went down tho Lalm together, 
and reached Ooblentz on J uly 18. Here the famous diunor 
took place at which Lavater explained the secrets of tho Apo- 
calypse to a clergyman, Basedow demonstrated the useless- 
ness of baptism to a dancing master, while Goethe, the 
worldling between the two prophets, made tho best of his 
time with the fisli and tho chicken. They then went down 
the Rhine to Elberfeld, where GoBthe found his old Stras- 
burg friend Jbng-Stillmg, aud back to Pempolfort, near 
Diisseklorf, the house of Fritz Jacobi, whore Goethe also 
met Jacobi’BwifoBetLy,his sister Charlotte, his auut Johanna 
Fahlmer, and his friend W. I-Ioinse. Their letters are full 
of the effect which he produced upon them. Heinso says— 

“ I know of no man in tho whole history of learning who, 
at such am age, was so completely full of original genius.” 

Jacobi writes — “Goethe is the man whom my heart re- 
quired ; my character will now gain its proper stability ; 
the man is complete from head to foot.” Again he says that 
you could not be an hour with him, without seeing that it 
would be ridiculous to suppose that he could think or act 
otherwise than he really thinks and acts. No change could 
make him fairer or better ; his nature has followed its own 
development, as the growth of a seed, or of a flower on a tree. 

Nor were these impressions evanescent. Forty years after- 
wards he writes of these times — “ What hours ! what days 1 
I seemed to havo a now soul From that moment forth I 
Would never leave you.” 

Goethe returned to Frankfort at the beginning of Frank- 
August. The autumn brought new friends, drawn to fort - 
him by tho fame of the newly published Werther. Among 
these was Klopstock, twenty-five years older than Goethe, 
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and author of the Messiah , the acknowledged head of 
German poets. On December 11 Goethe was surprised 
by the visit of a stranger, whom he at first took for Fr,. 
J acobi It was Karl Ludwig von Knebel, who was travel- 

ling with the two young princes of Saxe-Weimar, the reign- 
ing duke Karl August, then just seventeen, and his younger 
brother Constantine. They were on their way to France 
with their tutor, Count Gorz, and they could not pass 
through Frankfort without making the acquaintance of the 
new genius who had risen upon their country Goethe 
went to see them, was warmly received, and talked with 
them about the condition and prospects of Germany. This 
meeting decided the future course of Goethe’s life. Knebel 
thought Goethe “the best of men, the most lovable of man- 
kind ” The princes invited him to visit them at Mainz, 
where they would stay longer than at Frankfort. The 
visit lasted from December 13 to 15, when they went on to 
Carlsruhe, where the duke was to meet his intended bride, 
Goethe took the opportunity of reconciling himself with 
Wieland, who lived in Weimar On his return he found 
Fraulein von Klettenberg dead. “My Klettenberg is dead,” 
he writes, “before I had an idea that she was dangerously 
ill. Dead and buried in my absence 1 She who was so 
dear, so much to me” Fredenke was lost to him, 
Charlotte, Maximiliane, and his sister married. Some 
attachment was a necessity of his nature. He now came 
Lili. under the influence of Lili Schonemami, the daughter of a 
rich banker, whose father was dead, but whose mother con- 
ducted the business, and held one of the most biilliant 
salons in Frankfort This passion seemed to he of a more 
lasting nature than the others. Goethe was drawn into 
the whirl of society. He is described as moving in 
brilliantly-lighted rooms, in a gold-laced coat, passing from 
party to concert, from concert to ball, held captive by a fair- 
haired girl with a pair of bright eyes. Such was Goethe in 
the carnival lime. To Lili’s influence we owe several of 
his smaller poems, Neue Liebe neices Leben, Iierz mein Here 
was soli das geben, Heidenro&lein, and two little vaudevilles, 
Erwin mid Elmire and Claudine von Villa Bella The 
first contains some pretty songs, notably “ Das Veilchen 
Set to music by Mozart. It is founded on the ballad of 
“Edwin and Angelina” in the Vicar of Wakefield The 
latter half belongs to an earlior period, and is complete in 
itself. Claudine von Villa Bella has one good character, 
the prodigal son Crugantino ; and the ballad which is sung 
at the crisis of the plot was written during the Rhine 
Stella, journey with Jacobi. To this period also belongs Stella, a 
comedy for lovers, a strange, wild play, full of extravagant 
passion. The weak-minded hero Fernando marries two 
wives one after the other. They meet together in an inn, 
and he is reduced to extremity of misery. He loves them 
both, and they both love him. Finally, the first wife Stella 
surrenders her rights, and they agree all to live together The 
play in this form suggested to Canning the parody of the 
Movers, or the Double Arrangement. In 1806 Goethe altered 
the close by making Fernando shoot himself and Stella 
take poison. It is seldom performed, but Stella is a fine 
character for a great actress. It is said to be founded on 
an occurrence in the Jacobi family. 

Swiss Neither family approved of the engagement between 
journey, tho youthful couple. Goethe’s parents thought Lili too 
much of a fine lady,* they had a suspicion, which was 
well founded, that her wealth had no very sure founda- 
tion. Frau Schbnemann did not think that Goethe, with 
all his genius, would make a good husband for her 
child. Cornelia Schlosser was strongly opposed to tho 
match. Goethe tore himself away, and went for a tour in 
Switzerland. His companions were the brothers Stolberg, 
noisy, Wild young noblemen, who in May had stayed at 
Goethe’s house. They gave Goethe’s mother the name of 
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Frau Aya, which she ever afterwards retained. On his 
journey Goethe visited the duke of Saxe-Weimar and his 
betiothed at Carlsruhe, his sister at Emmendingen, Lavater 
at Zurich. He bore with him the constant memory of 
Lili; he wore a golden heart which she had given him. 
round his neck. He climbed the St Gotthard on her birth- 
day, and looked with longing eyes to the promised land of 
Italy. But a stronger power drew him home again, and he 
returned. At Strasburg he met his old friends, and saw 
Zimmermann, the writer on solitude. He showed him a 
profile of Frau von Stem who lived at Weimar, with which 
Goethe was enchanted. 

He returned to Frankfort on July 20. August wasEetur 
spent delightfully with Lili at Offenbach, his letters 
speak of nothing hut her. September and the fair-time 
at Frankfort brought back his troubles. His position is 
described in the poem Lih’s Park , He is the half-tamed 
bear who is held by magic bands amongst the birds and the 
fish, and yet sees a door left a little open for escape, and 
swears that he has the power to pass it. During this last 
peiiod of his passion be translated part of the Song of 
Solomon. He wrote some scenes in Faust — the walk in 
the garden, the fiist conversation with Mephistopheles, the 
interview v/ith the scholar, the scene in Auerbach’s cellar. 
Egniont was also begun under the stimulus of the American 
Rebellion. A way of escaping from his embarrassments 
was unexpectedly opened to him. The duke of Weimar 
passed through Frankfort both before and after his marriage, 
which took place on October 3. He invited Goethe to stay 
at Weimar, and it was arranged that one of the duke’s 
household, who was expected every day with a new carriage, 
should bring him with him. He took leave of everyone, 
including Lili. But the carriage did not come , a second 
leave-takmg was impossible He remained all day in the 
house working at Egniont , going out only at night. Once 
he stood by Lili’s window, heard her sing his songs, and 
saw her shadow on the curtain He could not linger longer 
in the town. He started for Heidelberg hoping to meet the 
carriage, determined if it did not come to go on to Italy. 

He was summoned hastily back by a messenger, found the 
carriage at Frankfort, and entered Weimar in the early 
morning of November 7, 1775. It was not for his happi- 
ness or for Lih’s that they should have married. She 
afterwards thanked him deeply for the firmness with which 
he overcame a temptation to which she would have yielded. 

At this time the smaller German courts were beginning Weim 
to take an interest in German literature. Before the Seven 
Years’ War the whole of German culture had been French. 

Even now German writers found but scant acceptance at 
Berlin or Vienna. The princes of the smaller states, shut 
out from the great world of politics, surrounded themselves 
with literature and art, and with men who would be 
likely to give an interest to their lives. The duke of 
Brunswick had made Lessing his librarian at Wolfenbiittel, 
and had not objected to the publication of Emilia 
Galolti. Emmerich Joseph, the worldly elector and arch- 
bishop of Mainz, was devoted to Munich and the theatre, 
and made his stage one of the best in Europe. The mar- 
grave of Baden had invited Klopstock to his court, and 
delighted to associate with himself the author of the 
Messiah , the “poet of religion and of his country.” The 
duke of Wfirtemberg paid special attention to education ; 
he promoted the views of Schubart, and founded the school 
in which Schiller was educated. Hanover offered a home to 
Zimmermann, and encouraged the development of Schlegel. 
Darmstadt was specially fortunate, Caroline, the wife of 
the landgrave, had surrounded herself with a literary circle, 
of which Merck was the moving spirit. She had collected 
and privately printed the odes of Klopstock, and her death 
in 1774 seemed to leave Darmstadt a desert. Her daughter 
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Louise, the youngest of eight children, seemed to have 
inherited something of her mother’s qualities, veiled by a 
serious and retiring temper, She married on October 3, 
1775, the young duke of Weimar, who was just of age. 
She reignedover that illustrious court respected and admired, 
but repelled rather than attracted by its biilliancy and 
eccentricity. The place which she would natmally have 
occupied was taken by the duchess Amalia, mother of the 
grand duke. She was of the house of Brunswick, and after 
two years of marriage had been left a widow at nineteen 
with two sons. She committed their education to Count 
Gorz, a prominent charactei in the history of the time She 
afterwards summoned Wieland to mstiuct the elder, and 
Ivnebel to instruct the younger. The Deutsche Merkur , 
founded in 1773 to diminish the influence of the school of 
Klopstoek, gave Weimar importance in the literary world. 
The duchess was a great lover of the stage, and the best 
play writers of Germany worked for Weimar. The palace 
and the theatre were burnt down in 1774, and the duchess 
had to content herself with amateurs. After her son’s 
marriage she lived m the simple country houses which 
surround the capital, the lofty Ettersburg, the low-lying 
Tiefurt, the far-seemg height of Belvedere. Each of these 
was awakened to new life by the genius of Goethe The 
duke, eighteen years of age, was simple m his tastes, a hater 
of etiquette and constraint, true, honest, and steadfast, fond 
of novelty and excitement, of great courage and activity ; 
his impulses, rarely checked, led him rather to chivalrous 
enterprise than to undesirable excess. His brother, Prince 
Constantine, had perhaps more talent blit less character than 
the graud-duke. He took but little part m the Weimar 
life, and died m 1793. 

Goethe in Upon this society Goethe, m the strength and beauty 

Weimar, of youth, rose like a star, Prom the moment of Ins 
arrival lie became the inseparable and indispensable com- 
panion of the grand-duke, He subdued the affections of 
all he met with Wieland said that lus soul was as full 
of bun as a dewdrop of the morning sun He was, take 
him all in all, the greatest, best, most noble human being 
that God had ever created. The first months at Weimar 
were spent in a wild round of pleasure. Goethe was treated 
as a guest. In the autumn, journeys, rides, shooting parties, 
in the winter, balls, masquerades, skating parlies by torch- 
light, dancing at peasants’ feasts, filled up their time. Evil 
reports flew about Germany ; the court of Weimar had a 
bad name ,• Klopstoek wrote letters of solemn advice, aud 
forbade lus young friend Stolberg to accept an appointment 
which the duke had offered to him. We do not know, and 
we need not examine, how much of these leports was true. 
Goethe wrote to Klopstoek that if Stolberg came ho would 
find them no worse, and perhaps even belter, than he had 
known them before. We may believe that no decencies 
wore disregarded except the artificial restrictions of courtly 
etiquette, Goethe and the duke dined together and bathed 
together; the duke addressed his friend by the familiar thou. 
Goethe slept in lus chamber, and tended him when ho was j 
ill. In the spring he had to decide whether he would go 
or stay. In April the duke gave him tho little garden by the j 
side of the Ilm, with its lofty roof, in which he lived for tho I 
next eight years. In June he invested him with tho title, so 
important to Germans, of geheim-legationsrath, with a scat 1 
and voice in the privy council, and an income of <£180 a 
year. By accepting this he was bound to Weimar for ever. 
We may here mention the different grades of service through 
which Goethe passed In January 1779 he undertook the 
commission of war j on September 5, 1779, he became 
gehoim-rath ; in September 1781 he received an addition 
to his salary of £30. Tins was afterwards raised by £60 
more, and in 1816 he received £450, with an additional 
allowance for the expense of a carriage. In April 1782 he 
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was ennobled by the emperor, and took for his arms a silver 
star in an azure field , m June of the same year he became 
president of the chamber ad interim. We know that 
Goethe devoted himself with industry and enthusiasm to the 
public business , he made himself acquainted with every 
pait of his master’s territory ; he did his bestto develop its 
resources , ho opened mines and disseminated education ; 
he thiew himself with vigour into the reconstruction of tho 
tiny army. A complete account of his labours in this field 
cannot be known until the secrets of the Goethe house 
at Weimar, now hermetically closed, are opened to tho 
curious. We shall then probably find that Goethe cannot 
be fairly charged with want of patriotism, or coldness to tho 
national interest, and that his apparent indifference to the 
rising of 1813 must be considered in connexion with his 
resistance to the encroachments of Austria at an earlier 
time 

Goethe’s life was at no time complete without the Frau von 
| influence of a noble-hearted woman. This he found in stein 
Chailotte von Stein, a lady of the court, wife of the master 
of the horse. She was thirty three years of age, mother of 
seven children. His letters to her extend over a period 
of fifty years. Until his journey to Italy he made lur 
acquainted with every action, every thought of his mind, 
all the working of his biain. He calls her by every endear- 
ing epithet — the sweet entertainment of his inmost heart, 
the dear unconquerable source of his happiness, the sweet 
dream of lus life, the anodyne of his sorrows, his happiness, 
his gold, his magnet, whom he loves m presence and absence, 
sleeping and waking, from whom he can never bear to bo 
parted Many of Goethe’s writings were fiom this time 
inspired by the necessities of the court. One group of 
them is formed by the succession of masks or ballets which 
were performed to celebrate tho birthday of the grand- 
duchess Louise. The Four Seasons , The Procession of 
Laplanders , the Fine Female Virtues, The Dance of the 
Planets, are sufficiently explained by thoir names Others 
were called for by tbe amateur theatre, which now was forced 
to supply the place of tho regular drama. The stage was 
often set in the open air, the seats cut out of turf, the sido 
scenes, of trimmed box, still exist at Belvedere and Etters- 
burg. The actors were the duchess-mother and her sons, 

I tho civil servants and the officers, tho ladies in wailing and 
| the pages. Goetlie was very good in comic parts ; in solem it 
tragedy, as in his own Orestes, ho could best interpret tho 
dignity of the ancient stage Musoeus, head-master of the 
public school, was set to play low comedy ; Ivnebel repre- 
sented tho dignified hero. The chief professional support 
of the stage was Corona Schrdtcr, whom tho duke and 
Goetlie personally carried off from Loipsic. On tins 
visit he sarv, aftor a long absence, Catherine Schonkopf, 

Oeser, and other friends of Ms youth Goetlie represented 
most of his earlier pieces on the Weimar stage. He 
wrote nothing of great importance for it till tho first 
sketch of his Iphigenie. But several smaller pieces 
owe thoir origin to this cause. Proserpina and Die 
(Jeschimter are melodramas; Jery und Palely and Die 
Fischerin are little operas composed to suit the Weimar 
taste. Scherz, List , und Pache is an imitation of tho 
Italian style. . 

Besides numerous visits to the court of the Thuringian Journey 
princes, sojournings at Dornborg and at Umenau, that retired 
nook of the Weimar fatherland which still attracts many a 
pilgrim lover of Goethe, the first ten years at Weimar were 
interrupted by longer journeys. One of these was tho 
winter Harz journeym December 1777, undertaken suddenly 
to make the acquaintance of Blessing, a self-torturing hypo- 
chondriac, who had written to the poet for advice. With 
Goethe’s help Blessing recovered from his melancholy, 
visited him at Weimar, and entertained him as professor at 
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Duisburg on ins return from tire campaign m France. A 
visit to Dessau inspired the improvements of the park 
and grounds at 'Weimar, which now make it so attractive. 
The close of 1779 was occupied by a winter journey to 
Switzerland, undertaken with the duke and a small letmue 
Two days were spent at Frankfort with Goethe’s parents 
Sesenheim was visited, and left with satisfaction and con- 
tentment. At Strasburg they found Lili happily married, 
with a new-born child. At Emmendingen Goethe stood by 
his sistei’s grave, and saw her successor Johanna Fahlmei, 
Jacobi’s aunt. The Swiss journey began at Basel The 
chief object of it was to forward the health and education 
of the young duke It was a bold plan to execute m 
October and November. From Bern they made the tour 
of the Bernese Oberland. From Geneva, by the advice of 
De Saussure, they visited Mont Blanc and the valley of 
Chamoum , they crossed the Furlca, not without danger, in 
the middle of November, descended the St Gotthard to 
Lucerne, and visited Lavater at Zurich, the seal and sum- 
mit of their tour. Fioni this time Lavater lost his influ- 
ence over Goethe, and m 178G he would gladly have run 
away from Weimar to avoid him. In December they went 
by the Lake of Constance and the falls of the Rhine to 
Stuttgart, where, on December 14, Goethe saw Schiller for 
the first time. He was a student at the Academy, and in 
Goethe’s presence received the prize. 

The return to Weimar, on Jaunary 13, was the beginning 
of a new era. The period of genius aud eccentricity was at 
an end; that of order and regularity succeeded. As an out- 
ward sign of the change, the duke cut off his pigtail, an 
example which was long without imitators. Wielaud said 
that the Swiss winter journey was the greatest of Goethe’s 
dramas. In the same serious mood Goethe began to write 
history. I-Ie chose for his subject Duke Bernhard of Saxe- 
Weimar, the knight-errant of the Reformation. He spent 
much time and trouble in collecting materials, but at length 
reasonably concluded that his strength lay elsewhere. At 
this time also ho began to write Tasso, and adapted the Birds 
of Aristophanes to modern circumstances. His deeper 
thoughts wore concentrated m Wilhelm Meister. Countess 
Werther, the sister of the great minister Baron von Stein, 
whom ho visited at Nounheiligen, was transferred in living 
portraiture to its page3. His efforts for tbo development of 
the duke’s dominion naturally led him to the study of science. 
The opening and direction of mines induced him to study 
geology ; the classification of ancient forms of life led him 
to osteology and anatomy, Goethe was always fond of 
children. The young Herders and Wielands spent much 
time in his garden, sometimes digging for Easter eggs which 
had been carefully concealed. In the spring of 1783 Fritz, 
the son of Charlotte von Stein, then ten years old, came to 
live with him in his garden house. In the autumn they 
took a journey together in the Harz. At Hmenau was 
written the touching poem of that name on the duke’s birth- 
day. Goethe reviews in it their common friendship and 
activity as far as it has yet gone, and a few days afterwards, 
as lie slept in the hut on the Gickelhahn, he wrote in pencil 
the world-known lines in which he anticipates for himself 
that restand silenco which then held enchained the summits 
of the hills and the birds of the wood. In the following 
year another journey was undertaken in the Harz for the 
study of mineralogy. But this was only a relaxation from 
more serious affairs. In 1785 the Furstenbund or league 
of princes was formed, under the supremacy of Frederick 
the Great, to resist the ambition of Austria under Joseph 
II, The duke of Saxe-Weimar took an important part in 
forming this league, and in the negotiations which preceded 
it. Goethe was his indispensable adviser, and must on this 
occasion, if not on others, have taken a keen interest in 
politics and in the independence of Germany. 
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The year 1786 marks an epoch in Goethe’s life. He had Leaves 
now been ten years m Weimar, and he must have felt that his Weimar, 
own inward development, and the work which he was most 
fitted to do in the world, were not advancing as favourably 
as they should. He had written little of first-rate import- 
ance. His Lyrics were of intense beauty and ot deep 
meaning, but they were short and fugitive. He had 
brought with him from Frankfort the sketches of Faust and 
Egmont, but little had been done to them since His occa- 
sional writings for the amateur theatre, or for court festivi- 
ties, were not such as to add to his solid reputation m 
Germany Iphigenie was the one great work of poetry 
which belongs entirely to this period, but that had not re- 
ceived ils final form. Tasso was conceived, but only two 
acts were written, and these in prose Wilhelm Meister is 
the most exact expression of this portion of Goethe’s life, 
but loftily as it now towers above the level of Ins dramas, 
it did not then satisfy the author, nor was it in a state to 
be published. For the completion of these works Goethe 
required leisuie and repose, impossible to obtain m the dis- 
traction and pleasures of the court This became more 
apparent to lum as he set himself to collect his scattered 
writings, Four volumes were soon completed, but the pre- 
paration of the other four convinced him how much labour 
many of his poems still required for perfection. Another 
cause of discontent was his relation to Fran von Stein It 
could not have been more intimate. She was all to Goethe 
and more than Gretehen, Fredeuke, Lili, or his sister 
Cornelia had been. He communicated to her every thought 
and every action of his life. The relation was blameless, 
to a character like Goethe’s it was natural ; but it became 
every year more difficult and more full of danger. The 
aident devotion which sat well on the impetuosity of youth 
was less becoming and less possible to the man of middle 
age. Yet the tie could not be severed without a struggle, 
and the wrench could not be effected without an enforced 
absence. To these necessities, the need of quiet for compo- 
sition, and for deliberately rearranging the circumstances 
of his life, was added the stress of other impulses. Goethe 
had all his life been fascinated by the practice of art. In- 
deed it was not until he had discovered at Rome the 
limitation of lus powers that he definitely renounced the 
hope of becoming an artist He tried almost every branch 
in turn. He drew m pencil and in sepia, sketched, painted 
in oil, engraved on copper and wood, and etched. For 
these occupations he had but little leisure ; at this time lie 
attributed his slow improvement rathei to want of labour 
than to want of power. He saw infinite possibilities ot 
advance in a life of freedom spent under the inspira- 
tion of sunny skies, and amidst the environment of the 
highest art. 

Of still deeper interest and importance were his scientific Science 
researches. In these he aspired to detect the secrets of 
nature , he succeeded in seeing, as m a vision, the great 
scheme of evolution applied to all phenomena of the natural 
and moral world, which the labours of many workers have 
revealed to us in our own day. He longed for time and 
leisure to perfect these ideas, to base them on solid fact 
Goethe has not added much of positive value to the treasury 
of scientific truth, but lie deserves the credit of having dis- 
cerned the right method of inquiry when it was obscure to 
many, and of having thrown that glow of imagination over 
dry and technical inquiry, without which no great discoveries 
can be made, His inquiries into the nature of light belong 
to a later time. He began with physiognomy under the 
auspices of Lavater. From this he was led to the study of 
anatomy, and especially to the comparison of the skeletons 
of men and animals. In this department he made a real 
discovery, that the intermaxillary bone which exists in the 
lower animals is found in the human subject in a rudimen- 
X, — 02 
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tary state, —that it is seen distinctly in youth, but as years name of Goethe; Spoleto again delighted Mm with the re- 
advance is united with the body of the skulL The dis- mams of ancient architecture. He reached Rome on Octo-Rome. 
covecv that the skull itself is only a development of the her 28. His first stay was till February. The constant 
vertebrse of the spine was made a little later. He was led companion of Ms studies was the painter Tischbein, who 
to this further step by picking up the head of a sheep on the helped him to disentangle the many difficulties of the old 
shore of the Lido at Venice. The care of Ms garden cottage Rome and the new. He lived chiefly among the German 
naturally led him to the study of plants. He soon found artists and men of letters who frequented the Gaffe Greco 
himself attracted to wide and comprehensive generalizations. Among these were Angelica Kaufmann and Moritz, who 
The Metamorphoses of Plants was not published till 1790, deepened his knowledge of German versification, and pre- 
hut the idea which had possession of his mind was a solid pared linn for the composition of Iphgenici. Although 
contribution to the science of botany. Goethe sought to dis- Goethe occupied himself chiefly with drawing, lie was able 
cover an original or standard flower, from which, as fiom a to announce on June 0 that this work was finished. The 
Platonic ideal type, all existing fioweis were deflexions and second Iphgenie, written m verse, was the first important 
aberrations. In this he followed an unscientific method, fruit of the Italian journey. It is in very strong contrast 
but he clearly saw that all the different parts of the plant, with Gotz von Berlicldngen. It is written in the strictest 
except the stem ancl the root, might he regarded as modifl- classical form. Although based on the Ipliujenia m Taum 
cations of the leaf ; that leaf, calyx, corolla, bud, pistil, and of Euripides, it has little in common with it. . In Euripides 
stamen were all referable to the same type, and that Thoas is represented as a cruel barbarian, against whom it is 
whether a plant produced leaves, or flowers, or fruit, justifiable to employ every artifice of fraud or violence. . In 
depended on the differentiation of the nutrition which it Goethe the characters are ennobled by a higher principle, 
received, Less fortunate were his speculations m geology, ancl the struggle between truth and falsehood is made a pro- 
to which he devoted a very large portion of his time and minent motive of the piece. When Thoas discovers that, 
thoughts. It is something that he recognized the importance according to the oracle of Apollo, the return of Orestes’s 
and reality of that science, then in its infancy, which sister to Greece will satisfy the anger of the gods, he gives 
has had to nndei go more than its due share of obloquy and his consent, and his last words are a friendly farewell, 
distrust. But lie was of necessity a follower of Werner, Towards the end of February Goethe left Rome, for Naples, 
who based Ms classification of rocks rather on the minerals Here he was attracted less by the remains of antiquity, even 
which they contained than upon an examination of the the new revelations of Herculaneum and Pompeii, than by 
fossil remains of organic life. All these causes contributed the prospects of nature, the bay, the islands, the volcano, 
together to one end. His desire to complete the great the thousand beauties which make the gulf unrivalled in the 
poetical works winch he liad begun, to disentangle Ins life world, and by the multitudinous, and teeming life which 
from the complexities which had entwined themselves round throngs the endless quays that line the shore. Sorrento 
it, to give a fait trial to his impulses towards art, to affoid stimulated him to the revisal of. Torquato Tasso , but lie Tasso. 
opportunity for the careful and systematic interrogation of did not complete the drama till his return from Italy. It 
nature, and, above all, a longing to possess his soul in peace, did not appear m print till tlio spring of 1790. The play 
and solemnly to probe in silence the depths of his own had a special fascination for him as a picture of lus own 
being, conspired together to drive him from Weimar to the distracted life. He could depict with feeling the straggle 
land which he had yearned after from boyhood. Theresolu- between tlio actual and the ideal, the ill-assortment of a 
tion, slowly formed, was boldly executed. In the summer passionate poet with the jealous and artificial environment 
of 1785 he had visited Carlsbad for the first time, passed a of a court. At tlio end of March Gootbo sailed to Sicily. ; Sicily, 
pleasant month in the company of the duchess Louise, rolled up in his cloak ho meditated the composition of his 
Herder, and Frau von Stein. In July 1786 he paid it a Tasso. Sicily struck him, as it must strike all travellers who 
second visit. After five weeks of brilliant society, very have studied the ancient world, as a revelation of Greece, 
favourable to his health, spent in revising his works for the It is, if ono may say so, more Greek than Greece itself. Its 
press, he stole secretly away. The duke alone knew that mountains, sticams, trees, flowers, the form, of its boats and 
he designed an absence of some duration. In the strictest pottery, the habits of tho people, the quivering smile of 
incognito, in the guise of a Gennau merchant, he drove the bright blue sea fringed with golden sand, represent 
alone to the land of the citron, and tho oranga completely tho Greeco of the Odyssey and of the choruses 

Italy Goethe’s Italian journey, the most momentous epoch in of Euripides Goetho was overmastered by this powerful 
the development of his intellectual life, lasted from Septem- influenca He sketched and began JS T amuaa, the story of the 
her 3, 1786, to June 18, 1788. Assuming the common Odyssey in dramatic form, which always remained a fragment. 
Gorman name of Midler, in the strictest incognito ho Ho returned to Romo in June, Tho rost of tho year was 
journeyed by way of Munich, whore ho studied the picture spent in the city and its neighbourhood, in tho serious study 
gallery and the collection of antiquities ; by the Lake of of drawing, for which unfortunately he had but little talent, 

Garda, whore he began Ms metrical version of tho TpMgeme ; and in the composition of figmont, a work bogun with the Egmoni 
by Verona, where he saw the first specimen of Roman build- approval of his father in tho early Frankfort days. It was 
ing in Italy in the stupendous amphitheatre ; by Vicenza, finished in September 1787, and appeared in tho Easter of 
whore he was attracted by the graco and harmony of the tho following year Although figment still keeps the sfcago, 
classical Palladio ; by Padua, where he neglected tho frescos it has very grave faults. It is an unfortunate mixture of the 
of Giotto, but rose to a clear conception of the form of tho natural and ideal treatment. The licenco with which tho 
original plant by the marks on the leaves of a palm in the scenes are transposed in modern performance shows how 
botanical garden; to Venice, where for the first time ho was much tho work lacks symmetry and cohesion. Schiller 
able to taste the charm and richness of southern life. As criticized it severely as being untrue to history. Ho de- 
he proceeded farther, Ferrara spoke to Mm of TaBso ; scribed the close, where all difficulties are solved by tho 
Bologna showed him the great masters of tho academic appearance of Clitrchen, as &deus ex maehina or Milto mortals 
school who have now grown pale and dim before the prede- into the world of opera. The music of Beethoven has eontri- 
cessors of Raphael ; Florence interested him a little; Assisi buted to it a charm of art which was hecessaryto its complete- 
drew Ms attention, not to the triple church of Saint Francis, ness. Besides this, Goethe rewrote for publication his early 
the unrivalled museum of religious art, hut to the little ruined vaudevilles of firmnnnd filmire and Claiidine von filla 
temple which no modern traveller would notice but for the Bella. The carnival of 1788 was of importance to his 
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experience. He wrote some scenes of Faust : especially tlie 
scene in tlie witches’ kitchen was composed in the Borghese 
gardens. At the end of Apiil he took a sad farewell of 
Italy, and arrived at Weimar m the middle of June. 

Ksturn to From this time his life takes a new colour. He had 
Weimar learned in Italy not only new principles of art, — not 
only that a work of art, whatever of Gothic ornament it 
may possess, must he solid, firm, and simple m its con- 
struction as a Grecian temple, — but he had also learned 
that life itself should be a work of ait. He was deter- 
mined henceforth to he himself, to break the bonds 
which had confined him and the distractions which 
had confused him, to possess his soul sacred and inviol- 
able for the purposes of his life. He was relieved of the 
presidency of the chamber and of the war commission, 
but m a manner which did him the greatest honour His 
relations with Frau von Stein, which had been one reason 
of his leaving Weimar, began to cool One of their last 
friendly meetings was in a journey to Rudolstadt, where 
Goethe met Schiller Neither knew the influence which 
the other would have upon his life Their relations were 
those of shyness, and partly even of dislike. Goethe’s 
friendship with Frau von Stein was to receive a final blow. 
In the autumn of 1788, walking aimlessly through the 
park, he met Christiane Vulpras, a young girl who presented 
him with a petition in favour of her brother. She had 
Cllms- golden curling locks, round cheeks, laughing eyes, a neatly 
tmim rounded figure ; she looked, as has been said, “ like a young 
Vuljius Di on y Sua )) Goethe took her into his house, and she 
became his wife in conscience, and the mother of his children 
He did not marry her till 1806, when the terrors of the 
French occupation made him anxious for the position of his 
oldest son. She had but little education, and he could not 
take her into society, hut she made him a good and loving 
wife, and her quick mother-wit made her available as an 
intellectual companion. To these days of early married 
life belong the Roman elegies, which, although Italian and 
pagan m form, m colour, and m sensuality, were written 
in Germany from home experiences. 

Cain- Wo must pass rapidly over the next six years, until 
paigiw. Goethe’s genius received a new impulse and direction by 
his friendship with Schiller. In the spring of 1790 he 
travelled to Venice to meet the duchess Amalia. The 
Venetian epigrams, still more outspoken in sensuality 
than the Roman, were the fruit of this journey. In the 
autumn of the same year he accompanied the duke to 
Silesia, the first of those military journeys which strike 
so discordant a note in thB harmonious tenor of his 
existence. The year 1791 offered a quiet contrast to the 
movement of the year before. He began to take a more 
special interest in the university at Jena, in which his 
young friend Fritz voti Stein had now entered as a student, 
and his time was more and more occupied with the study 
of colours, the least happy and successful of Ms scientific 
labours. In the autumn of 1791 Goethe was able to devote 
himself regularly to a task which had informally occupied 
his first years in Weimar. The new theatre was completed, 
and Goethe was made director of it. It was m this capacity 
that he was best known to the citizens of Weimar. He 
had the final decision on every detail of piece, scenery, and 
acting ; in later years his seat was ra a large arm-chair in 
the middle of the pit, and applause was scarcely permitted 
Until ho gave the signal for it. The German stage owes 
perhaps as much to Goethe as to Lessing. The repertoire 
of the Weimar theatre was stocked with pieces of solid merit 
which long held their place. Shakespeare was seriously 
performed, and the actors were instructed in the delivery 
of blank verse, Stress was laid on the excellence of the 
ensemble as against thB predominance of particular stars. 
The theatre was considered as a school not only of elevating 
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amusement hut of national culture. Goethe wrote the 
Gross Gophta for the Weimar stage, a piece founded on the 
history of Cagliostro and the diamond necklace. He was 
fascinated by the stoiy as a foiebodmg of the coming 
horrors of the Revolution. In these events he was destined 
to take a more active part than he expected. In August 
1792 he accompanied the duke to the campaign in the 
Ardennes Passing by Frankfort, where he visited his 
mother, he joined the allied armies at Longwy. He 
beguiled the tedious siege of Verdun by writing an account 
of his theory of colours m a leaky tent ; and on the disas- 
trous day of Valmy, which he recognized as the buth of a 
new era, he sought the thickest of the fight that he might 
experience the dangerous rapture of the cannon-fever* 

He retreated with the Prussian army, spent five weeks 
with his friend Jacobi at Pempelforfc, and on his return 
to Weimar at the end of the year found that the duke 
had built him. a spacious house m the square where the 
joint statues of Goethe and Schiller now stand, in eternal 
memory of their friendship. In 1793 he went with his 
master to the siege of Mainz. He continued his optical 
studies during the bombardment, witnessed the marching 
out of the garrison, and was one of the first to enter the 
conquered towu. He received leave to withdraw, and went 
to Ms mother at Frankfort, and persuaded her to sell the old 
house and its contents, and to provide a more convenient 
home for her old age. Theic was some talk of her coining 
to Weimai. In the autumn of this year the duke left 
the Prussian service, and Goethe could look forward to 
a period of peace. He was chiefly occupied with the 
management of the theatre, and for this he wrote two pieces, 
both of which had reference to the politics of the time. The 
Burgergeneral is a satire on the Revolution, and was long 
a stone of offence to Goethe’s friends, who thought that he 
should have hailed with delight the birth of a new era. 

The Aufyeregten, left unfinished, sketched the outbreak of 
the Revolution in a country town, and would have declared 
the author’s views with greater distinctness. But the feel- 
ings of scorn and contempt which he felt for the cowardice, 
cunning, and perfidy of mankind were expressed in a work 
of greater magnitude. He had good reason to deplore thB 
misery of the time. His mother’s home in Frankfort was 
broken up; Schlosser, his brother-in-law, had retired to 
Auerbach; Jacobi was flying to Holstein. Goethe took the 
old German epic of Reynard the Fox, with which he had 
long been familiar, and which, under the guise of animals, 
represents the conflicting passions of men, and rewrote it m 
flowing German hexameters. 

Thus far he had produced but little since his return Friend- 
from Italy He was now to undergo the most powerful shipwitli 
influence which had as yet affected his life. His friendship Scililler ' 
with Schiller was now to begin, an alliance which, in the 
closeness of its intimacy and its deep effect on the character 
of both friends, has scarcely a parallel in literary history. 

If Schiller was not at this time at the height of Ms 
reputation, he had written many of the works which have 
made his name famous. He was ten years younger than 
Goethe. The Rduber plays the same part in his literary 
history as Gbtz plays in that of Goethe. This had been 
followed by Fiesco and Kalale mid Ziebe. The second 
period of Schiller’s life had begun with his friendship with 
Korner, and his residence in Saxony. Here be Wrote the 
Hymn of Joy, and completed Hon Carlos. In 1 787 he settled 
at Weimar. He found the place deserted, the duke in the 
Prussian camp, Goethe in Italy. He applied himself to 
history, wrote the Revolt of the Netherlands, and studied the 
literature and art of Greece. In 1 7 89, mainly upon Goethe’s 
recommendation, he Was matte professor of history at the 
university of Jena, altholigh he Was afraid lest the scholars 
should discover that they knew more history than the teacher. 
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He made a successful marriage, and worked seriously at Ins written by the authors to whom they arc ascribed ; some are 
History of the Thirty Years’ War. In 1794 Schiller had reprinted m the works of both; some have remained un- 
ar ranged with the publisher, Cotta of Augsburg, whose name printed altogether. They appeared m the Musen Almanach 
is from this time indissolubly connected with the history of for 1797, together with the Venetian elegies mentioned 
German literature, for the production of a new literary above. It is needless to say that they roused the writers 
journal It was to be called the Horen , and the most dis- whom they attacked to unspeakable fury, and were the 
languished German writers weie to contribute to it Goethe occasion of a copious literature. A more solid result of the 
accepted the invitation willingly. The work was designed friendship between the poets was the production of Hermann Hermann 
to mark an epoch m German taste, and it did so It soon unci Dorothea. It is a German idyll; the story is taken 
had two thousand subscribers Among those who promised from the sufferings of Lutherans driven out m the early 
to contribute were not only Mattliisson, Herder, Kuebel, part of the 18th century from the province of Salzburg, but 
Fritz Jacobi and Gleim, but the brothers Humboldt, the Goethe has given it the character ot his own tune, He had 
veteran Kant the youthful Fichte, who had just begun to seen much of the suffering produced by the French Kevolu- 
lecture in Jena, and, at a later period, thebrotheis Sclilegel. turn, and he wished this poem to be a reflexion in a tiny 
Schiller opened the first number of the journal with his mirror of the storms and convulsions of the great world, 
letters on the « Aesthetic Education of the Human Race.” In its literary form it is a descendant of Voss’s Luise. It 
Goethe contributed the “Unterbaltungen deutscher Ausge- was conceived at Ilmenau in August 1796, and finished in 
wanderten,” a series of stories told by a number of German the following spring. Schiller tells us how it was composed 
emigrants who had been driven to cross the Rhine by the with extraordinary ease and rapidity. During nine days 
invasion of the French. The most remarkable of these Goethe produced 150 lines a day. Von have only to shake 
stories is the “Marchen” a wild and mystic tale, which has the tree, as Schiller said, and ripe apples will tumble down 
been the subject of as much controversy and of as many about you The lines thus hastily written underwent a 
interpretations as the second part of Faust. Goethe also careful revision. Contemporaneous with Hermann und 
published in the Horen the “ Romische Elegten,” the flavour Dorothea is the production of Wallensteins Lager by Schiller, 
of which even Karl August found a little too strong. The which was written with the advice and assistance of his 
first effect of Schiller’s influence on Goethe was the com- brother poet. The completion of this cycle of plays falls 

Wdhem pletion of Wilhelm Masters Lehrjahre. He had conceived two years later. 

Muster, the plan of the work twenty years before, and the first six The year 1797 is the year of ballads. In his garden Ballads, 
books had been written before the Italian journey. It was house at Jena Schiller worked diligently at this vem, that 
now finished by the addition of two more books. It stands perhaps for which he was best suited, and m which he 
in the first rank of Goethe’s writings. He has aimed m it most nearly rivals Goethe. Goethe wrote Die Brant ton 
to attain to perfect objectivity of tone, to represent men as Xorinth, Gott und die Bayadere , and Der Zauberlehrlmg-, 
they are, and to pass no judgment upon them. The hero and the whole collection was published in. the Musen 
passes with weak irresolution through a number of ordinary Almanach for 1798. The fatter half of this year was 

circumstances, apparently the sport of fortune and the play- occupied with a tour in Switzerland Before its com- 

thmg of chance, yet all these experiences have their definite mencement he visited Ins mother at Frankfort for the 
result in the training of his character. Like the son of last time, and presented to her his wife and Ins son. 

Kish, he goes forth to seek his father’s asses and finds a king It was a year of extraordinary activity. Besides the 

dom. The unearthly charm of the child Mignon, the dark ballads and lus researches in the morphology of plants and 
fate which shrouds the aged harper like the doom of (Edipus, insects, he translated a great pait of the autobiography ol 
the uncertain yearning after a happier home in brighter Benvenuto Cellini, wrote a number of essays on the question 
climes, give a deeper undertone to the prevailing lightness of esthetics, and worked at his long neglected Faust. Of 
of the story The style is exquisitely soft and flowing It this he wrote the dedication, the “ Prologue in Heaven,” and 
lias the sweetness and simplicity of Werther, but is more the “ Golden Marriage of Oberon and Titauia” — so power- 
mellow and more mature, The sixth book is occupied with fill was the effect of intellectual sympathy and stimulus, 
the Belentnisse einer schonen Seele, a piece of the auto- The six years which succeeded Goethe’s return from his 
biography of Goethe’s early friend Fraulein von Klotten- third Swiss tour, although they embrace the period in which 
berg, altered to suit its new surroundings. The Musen he and Schiller were in daily co-operation, have left us 
Almanach for 1796, edited by Schiller, was enriched by little of permanent worth from the older poet. On the 
some of Goethe’s most exquisite poems— -Dm Hake des other hand, they are the years of Schiller’s greatest activity, 
Gelielten, Meeres Stille, and GlucJehche Fahrt. The stonn The great trilogy of Wallenstein, perhaps the highest point 
of criticism which was aroused by the Horen, and the of Schiller’s genius, was followed by Maria Stuart, the 
little success which, after the first numbers, it met with Jungfrau von Orleans , the Brant von Messina , and. Wilhelm 
from the public, determined the two friends to retaliate upon Tell. From the end of 1799 Schiller was permanently 
their aggressors, The poems of Martial contain a number settled in Weimar; a dramatic school was founded, and the 
of epigrams written in two lines, describing the numberless representation of these classical dramas was the glory, of 
little presents or xemia, which it was customary for friends the Weimar stage. During theso years Goethe was occupied 
to exchange at Rome during the time of the Saturnalia, mth. Faust, with bis researches into the theory of colours and 

Xenien. The name was borrowed by the two poets, and the Xenien of biological development, with the conduct of the theatre 
was a convenient vehicle for the expression of their opinion and the practical encouragement of art. In 1798 the 
on every subject. The newspapers of the day were the first Horen died a natural death, and was succeeded by the 
object of attack, but they soou went farther afield. The Fropylden, a journal of literature and criticism, which, 
epigrams were written in Schiller’s rooms at Jena. It is although it contained many essays by Goethe, never ex- 
unpossible to fix the authorship of the Xenien ; one con- ceeded a circulation of 300. In the spring 1799 the study 
ceived the idea, the other wrote the lines ; one wrote the of Homer incited Goethe to sketch a long epic poem on 
hexameter, the other the pentameter; they intended the the subject of Achilles. Schiller did his best to encou- 
authorship as well as the ownership of the copyright to be rage the work. The first canto was rapidly completed, but 
one and indivisible. Notwithstanding this, the collection it had no successor, Goethe contented himself with trans- 
its been brokon up. There is no guarantee that the epigrams lating the works of others, and prepared the Mahomet and 
which appear in the separate works of either poet were really Tancred of Voltaire for the Leipsic stage, In the first 
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days of the new century he suffered a dangerous attack of 
scarlatina. His friends feared for his life. Frau von Stein 
recalled her forgotten friendship, and showed kindness to 
Ins son. After his recovery he sketched out what was the 
most important work of these years, a tulogy on the subject 
of the French Revolution , of this only the first part, the 
Xaturhcke Tocher, was completed The story was a true 
one of a princess of the French house of Conti The 
play is written with the full beauty of Goethe’s style, and 
some passages and effects are worthy of his highest genius. 
But as a whole it fails. It has the quality, which iu a 
drama must he a fault, so characteristic of Goethe’s later 
writing, of too great universality of treatment. The char- 
acters are not living beings hut abstractions, and the 
language is vague and general rather than, clear and defined. 
The play was performed at Weimar on April 2, 1803. 
Two masterpieces of Schiller— the Brant von Messina and 
the J imjfrau von Orleans — preceded and followed it by a 
Marne few weeks. At the end of this year Madame de Stael 
a Stool, arrived in Weimar accompanied by Benjamin Constant. 
She had heard of the fame of this new Parnassus, and she 
was bent on proclaiming the intellectual superiority of 
Germany to the world. Goethe at fust fled from her, as 
Byron did at a later period. He hid himself iu Jena, but 
was recalled by order of the duke. The result of the con- 
versations in the salons of Weimar is contained in her hook 
De VAllemagne. In March she was suddenly recalled by 
the death of her father, the minister Necker. Goethe was 
at this time the centre to which the most distinguished men 
of all lands in Germany naturally turned. He was most 
intimate with Zelter the musician, with whom he main- 
tained a full correspondence , with Wilhelm von Humboldt, 
the statesman-scholar ; with F. A Wolf, the founder of the 
science of philology; with Gottfried Hermann, the best 
chiller’s authority on Greek metres. But the friendship which was 
eath W orth all these was soon to be severed. In the beginning 
of 1805 Goethe was convinced that either he or Schiller 
would die in that year. In January they were both seized 
with illness , Schiller had finished his Phadia and begun 
to work at his Demetrius. Goethe was translating the Nemi 
de llameau of Diderot. Schiller was the first to recover, 
and visiting Goethe in his sick room, fell on his neck and 
kissed him with intense emotion. On April 29 they saw 
each other for the last time Schiller was on his way to the 
theatre whither Goethe was too ill to accompany him. They 
parted at the door of Schiller’s house. Schiller died on the 
evening of the 9th of May. No one dared to tell Goethe the 
sad news, but he saw in the faces of those who surrounded 
himthatSchillermustheveryill. Onthe morrow of Schiller’s 
death, when his wife entered his room, he said, “ Is it not 
true that Schiller was very ill yesterday V’ She began to 
sob. He then cried, “ He is dead “ Thou host spoken 
it thyself,” she answered. Once moie he cried, “He is 
dead!” and turning aside covered his weeping eyes with his 
hands. He at first intended to have completed Demtrius 
as a memorial of his friend, hut a happier inspiration was 
to arrange a performance of Schiller’s great poem of The 
Bell, and to crown it by an epilogue. Since that time 
Schiller and Goethe have been inseparable in the minds of 
their countrymen, and have reigned as twin stars in the 
literary firmament. If Schiller does not hold the first 
place, it is at least true that he is more beloved, although 
Goethe may be more admired. It would be invidious to 
separate them. But it is evident that the best fruits of 
Schiller’s muse were produced when he was most closely 
under Goethe’s influence, and the foreign student of German 
culture has ground for believing that at some future time 
the glory of the lessor luminary will be absorbed in that of 
the greater, and the name of Goethe will represent alone 
and unrivalled the literature of his age and country. 


Schiller was happy m the occasion of his death. He did Napolwii 
not see the troubles which immediately afterwards burst 
upon Thuringia. On October 14, 1806, the battle of Jena 
was fought. The court had fled from Weimar ; only the 
duchess Louise remained In the evening of the defeat 
Weimar was plundered by the conquering troops M any 
of Goethe’s friends lost everything they possessed. His 
property and perhaps his life was saved by the firmness 
of Christiane, and afterwards by the billeting of Marshal 
Angereau m his house On the 15th Napoleon entered the 
town, but Goethe did not go to see him, The duchess 
obtained her husband’s pardon by her entreaties. It was 
not till the autumn of 1808 that Napoleon and Goetlie, 
perhaps the two greatest men then living in Europe, met 
and conversed. It was at the congress of Erfurt, where 
the sovereigns and princes of Europe were assembled. 

Goethe’s presence was commanded by the duke He was 
attracted at least as much by the prospect of seeing Talma 
as of meeting Napoleon. He was invited to an audience on 
October 2 , Talleyrand, Berthier, and Savary were present, 

The emperor sat at a large round table eating his breakfast. 

He beckoned Goethe to approach him, and said to him, 

“ Vous cites un homnie 1 ” He asked how old he was, ex- 
pressed his wonder at the freshness of his appearance, said 
that he had read Werther through seven times, and made 
some acute remarks on the management of the plot. Then, 
after an interruption, he said that tragedy ought to be the 
school of kmg3 and peoples; that there was no subject 
worthier of treatment than the death of Caesar, which 
Voltaire had treated insufficiently. A great poet would have 
given prominence to Caesars plans for the regeneration of 
the world, and shown what a loss mankind had suffered by 
his murder. He invited Goethe to Pans ; that was the 
centre of great movements , theie he would find subjects 
worthy of his skill, They parted with mutual admiration, 

The bust of Napoleon was a prominent ornament m Goethe’s 
study. 

In the same year, 1808, an edition of Goethe’s works Faust. 
in thirteen volumes was published by Cotta at Tubingen 
It is remaikable as containing the first part of Faust in 
its complete form. The principal portions of the drama 
had already been published as a fragment m 1790. It 
had then attracted but little attention. Heyne wrote of 
it — “ There are fine passages m it, but with them there are 
such things as only he could give to the world who takes 
other men to be blockheads.” Wieland and Schiller were 
apparently dissatisfied with it. It had perhaps the appear- 
ance of patchwork, as it was made up of fragments which 
had been written at very different periods of his life. The 
idea of writing Faust seems to have come to Goethe in his 
earliest manhood. He was brooding over it at the same 
time with Gots von Berliclringen, but at Strasburg he spoke 
to Herder of neither. He apparently began to write it down 
at the same time as Werther iu 1774, and we find mention 
of its progress in the two following years , indeed, all the 
important parts of the fragment which appeared in 1790 
were known to Jacobi before 1776. He took the work 
with him to Italy, where he added little to it except the 
scene in the witches’ kitchen, The dedication, the “Prologue 
m Heaven,” which presents to the reader the idea of the 
whole work, the prelndo on the stage copied from the Indian 
drama, the lyrical intermezzo, the scene with Wagner before 
the city gate, and the scene with Mephistopheles in the 
study were written before 1800. In that year he was 
busy with Helena for the second part, and he added nothing 
afterwards to the first except the “ Walpurgis Night” and 
the scene of Valentine’s death. Faust justly stands at the 
head of all Goethe’s works, and it deserves a very high 
place among the best works of every age. Founded on 
a well-known popular tale, indebted for its interest and 
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pathos to incidents of universal experience, it deals with 
the deepest problems which can engage the mind of man. 
In this combination of qualities it is perhaps superior to 
any one of Shakespeare's plays. The plot is as simple 
and as well known to the audience as the plot of a Greek 
tragedy. The innocence and the fall of Qretchen appeal 
to every heart ; the inward struggles of Faust, like those 
of Hamlet, and the antagonism of the sensual and moral 
principles, interest the reader just in proportion as his own 
mmd and nature have been similarly stirred. Each line is 
made to stand for eternity , not a word is thrown away ; 
the poem has entered as a whole into the mmd and thought 
of modern Germany, nearly every expression has become 
a household word. Characters are sketched in a single 
scene ; Valentine lives for us as clearly as Faust himself 
Deeper meanings are opened up at every reading, and the 
next age will discover much in it which is concealed from 
this. Goethe, writing of Faust m his eightieth year, says 
with truth, “ The commendation which the poem has re- 
ceived far and near may be perhaps owing to this quality, 
that it permanently preserves the period of development of 
a human soul which is tormented by all that afflicts man- 
kind, shaken also by all that disturbs it, repelled by all that 
it finds repellent, and made happy by all that it desires. 
The author is at present far removed from such conditions ; 
the world likewise has to some extent other struggles to 
undergo; nevertheless the state of man, in joy and sonow, 
remains very much the same, and the latest born will still 
find cause to acquaint himself with what has been enjoyed 
and suffered before him m order to adapt himself to that 
which awaits him.” 

r Vahlver- Iu 1809 he finished Die WaMveneandtschaften (The Elec- 

wandt- tive Affinities), a story which is always cited to prove the 

sehaften. j nimora ] tendency of his works A married couple, Edward 
and Charlotte, are thrown into constant companionship 
with two unmarried persons, the Captain and Ottilie. A. 
cross attraction takes place similar to that which is often 
seen in chemical experiments. Edward unites himself with 
Ottilie, Charlotte with the Captain. The psychological 
changes by which this result is produced are portrayed with 
a masterly hand. The moral may be held by some to exalt 
the preponderance of fatality in human affairs, and the use- 
lessness of contending against irresistible circumstances. 
Others may believe that the story is intended to show the 
disastrous calamities which may bo wrought by a weak 
and self-indulgent will. Ottilie, though she cannot resist 
her passion, lias strength enough to starve herself to death ; 
Eclwaid is the prototype of Arthur Donnithorne and Tito 
Melema. The work is replete with earnest purpose and 
terrible warning. 

Fatten- In 1810 Goethe finished the printing of his Farbenlehre 

lehre. (Theory of Colours), a work which had occupied his 
mind over since his journey to Italy. His theories 
were rejected and disregarded by his contemporaries, 
but he left them with confidence to the judgment of 
posterity. Goethe’s labours in this domain fall into two 
natural divisions— one in which he tries to prove that the 
hypotheses of Newton are unsatisfactory, and another in 
which he promulgates a theory of his own. Iu his first 
work, published iu 1791 and 1792, he describes with great 
accuracy and liveliness the experiments which he has mode. 
They consist chiefly of the appearances presented by white 
discs on a black ground, black discs on a white ground, 
and coloured discs on a black or white ground when seen 
through a prism. There are two points which he considers 
fatal to Newton’s theory,— that the centre of a broad white 
surface remains white when seen through a prism, and that 
even a black streak on a white ground can be entirely de- 
composed into colours. The scientific friends to whom he 
communicated those observations assured him that there was 
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nothing in them opposed toNewton’s theory, — that they were 
even confirmations of it. He would not be convinced, and 
took no pains to acquire that exact knowledge of mathe- 
matics and geometrical reasoning without which the more 
abstruse problems of physical optics could not be in- 
telligible He went on further to formulate a theoiy of his 
own. His views on the subject are contained m their 
shortest form m a letter addressed to Jacobi from the camp 
at Marienburg m July 1793. They are divided into six 
I heads, of which the following is an abstract. (1.) Light is 
the simplest matter we have knowledge of, the least capable 
of analysis, the most homogeneous. It is not a compound 
body. (2 ) Least of all is it compounded of colouied lights 
Every coloured light is darker than colourless light. 
Brightness cannot be compounded of darkness (3.) Inflex- 
ion, refraction, reflexion, are three conditions under which 
we often observe apparent colours, but they are rather 
occasions for their appearance than the cause of it. (4.) 

Theie are only two pure colours, blue and yellow; red may 
be regarded as a property of both of them. There are two 
mixed colours, green and purple, the restare gradations of 
these colours, and are not pure. (5.) Colourless light cannot 
be produced out of coloured lights, nor white from coloured 
pigments (6.) The colours which appear to us arise solely 
out of a modification of the light. The colours are excited 
m the ligbt, not developed out of the light. These views 
he afterwards extended and explained, but very slightly 
modified. In Goethe’s opinion, yellow was light seen 
through a thickened medium; blue was darkness seen 
through an illuminated medium; all other colours wore de- 
rived from these two. The theory of the Farbenkhre has 
not yet received the recognition which Goethe anticipated 
for it. In his own day he had some adherents, — the most 
distinguished perhaps was the philosopher Hegel, whoso 
views, however, of natural philosophy have caused many 
inquirers to recoil from his theory of metaphysics. Goethe 
complained that no physicist believed mlmn, and as that is 
still truo in an age which lias been devoted more than any 
other to physical inquiries, wo may conclude that the prin- 
ciple upon which his theories are based is radically wrong. 

The year 1809, m which Die Wahlver wandt schaf ten was 
written, was for Goethe the beginning of a now era. He 
was then fresher and brighter than he had been for ten years 
before. He had lived through a troubled period of oppressive 
sorrow. The death of Schiller, the violation of his beloved 
Weimar, the deaths of the duchess Amalia and of his mother, 
his own bodily and mental sufferings, had given a tone of 
sadness to his poetry. As if to put the finishing strobe to 
the efforts of his life, ho married the mother of his children, 
arranged and published liis collected works, and completed 
his theory of colours, The unfinished drama of Pandora is 
a symbol of this time. The part which is completed refers 
only to past experiences of sadness; the continuation was 
to have lifted the curtain of future hope. 

It was natural at the beginning of a new course of life that 
Goethe should writo an account of his past existence. The 
study of his collected poems made it apparent to him how 
nocessary it was to furnish a key by which they might be 
understood. These various causes led to the composition of Avtofoo- 
DicMung untl Wahrheit (Poetry and Truth), an autobiogra- 
phicftl history of tho poet’s life from his birth till his settle- 
ment at Weimar. This work is tho cause of much embarrass- 
ment to the poet’s biographers. Where it ought to be the 
most trustworthy source of information, it is most mislead- 
ing. It is probable that Goethe intended it to be an accurate 
apd circumstantial account of hi? life. But the inner life of 
an individual is more clear to him than, the outer, T|io 
stage? of our self-development are better remembered than 
the exact circumstances which produced them, still lass than 
| the order of time in which they followed each other. Goethe 
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took pains to ascertain facts which, he had forgotten. But 
he was so conscious that imagination would play a latge 
part in the composition that m the title he gave poetry the 
precedence before truth. The indefatigable industry of 
German investigation has laid open before us every detail 
of the poet’s life and every phase of his feeling. Dicktung 
nnd Wahrheit, if it has lost its rank as a history, still keeps 
its place as a classic The simple lovmg delineation of the 
childhood of genius is as fresh as ever, and is of more uni- 
versal interest from being less particular. The first five 
books of this autobiography appeared in 1811, the next 
five m 1812, the third instalment at Easter 1814, and the 
Hie war conclusion after Goethe’s death. The period during which 
if libei- this was his principal work witnessed the greatest political 
itirai. event of the first half of our century, the rising of the Ger- 
man people against the power of Napoleon. In this Goethe 
took no share, and with it he apparently felt little 
sympathy. He made no impassioned orations to his 
countrymen like Fichte ; he wrote no inspiring lays like 
Korner. The ballads which he composed m 1813 aie 
harmless enough , — Der wanclelnde Glocke, Der getreue Deb 
hart , Der Todteutanz. He saw Stein and Arndt at Dres- 
den in 1813, but disappointed them by his impassive 
manner. He said to Korner’s father at the same time, 
“ Yes, shake your chains ! The man is too great for you. 
You. will not break them, but only drive them deeper into 
your flesh.” The reasons for this apparent coldness are 
perhaps more simple than they appear at first sight. 
Goethe was a man of thought rather than of action. Al- 
though a fair portion of his long life was given to the 
piactical business of his adopted country, his heart was 
always m speculation or artistic production. While in- 
specting mines he was spinning theories of geological for- 
mation ; while working for the war commission he gladly 
ran away to the castle of Dornburg to bury himself amongst 
his deserted papers. The pressure of court business at 
Weimar drove him to the solitude of Italy. In the defiles 
of the Argonne, and in the trenches before Mainz, he was 
scheming and arranging his theory of colours. A bombard- 
ment was valued by him less as an attack upon the enemy 
than as a senes of interesting experiments in optics. 
Added to this natural indifferenco to tho details of human 
affairs was his belief m the predominance of force, and in 
the necessary evolution of tho history of the world. Nar 
poleon was to him the greatest living depository of power. 
Nations, whether conquered or victorious, separated or 
united, obeyed a common law against which individual will 
strove m vam. Goethe was thus incapacitated for politics, 
both by his qualities and his defects. This habit of abstract 
contemplation grew upon him in later life. Those who 
condemn him on this ground should remember that he 
hailed in no grudging spirit the formation of a united Ger- 
many, and that his works have been the most potent 
agency in makin g all Germans feel that they are one. Few 
would wish to exchange the self-conflict of Faust, or even 
the wayward wanderings of Meister, for the hectic extrava- 
gance of Korner or the unsubstantial lhetoric of Posa. 

It was haidly to be expected that at the age of sixty-five 
Goethe should stnko out new lines of poetical activity. 
West- However, in the West-ostliche Divan, he made the first 
Mliche attempt to transplant Eastern poetry to a German soil, and 
Dwan, g0 j. an example which has been followed by Heine and Mirza 
Schaffy. In 1811 he first became acquainted with the 
works of Hafiz in Hammer’s translation. At a time when 
North and South and West were splitting in sunder, when 
thrones were breaking up and empires trembling, he sought 
a willing refuge in the restoring fountain of the Eastern poet. 
The book Tvrrmr has an obvious reference to the expedition 
of Napoleon in Russia, but the large majority of the poems 
are amatory, and are addressed to an imaginary Suleika, 
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whose name is given to one of the books. Once more in Ms 
old age Goethe came under the sovereignty of a woman. 

She was Marianne von Willemer, the newly married wife 
of a Frankfort banker, Jacob von Willemer, who was an old 
friend of Goethe’s and of his brother-in-law Sclilosser. 

Goethe made her acquaintance m a journey which he took 
m the Rhine country with Sulpiz Boiseree, who had suc- 
ceeded m interesting Goethe in early German art, a sub- 
ject to which he was himself devoted. The cori espondence 
between Goethe and Marianne was published in 1877. It 
extends almost to the day of his death, and includes letters 
from Eckermann giving an account of his last moments. 

Not only were most of the Divan poems addressed to 
Suleika, hut several of those included in the collection are 
by Marianne herself, and will bear comparison with those of 
Goethe. In these poems the Oriental form is not very 
strictly observed The fondness of the Orientals for the re- 
petition of single rhymes is not attended to, and if some- 
times remembered is soon forgotten. Their Eastern colour 
depends rather on the suggestion of Eastern scenery and the 
introduction of Eastern names. This, however, gives the 
poet a greater licence to levity, to fatalism, and to passion 
; than would have been possible in poems of a purely German 
character. 

The last twelve years of Goethe’s life, when he had The dos- 
passed his seventieth birthday, were occupied by his enti- in 6 y eaia 
cisms on the literature of foieign countries, by the Wander- 
jahre, and the second part of Faust. He was the literary 
dictator of Germany and of Europe. He took but little 
interest in the directum in which the younger German 
school was moving, and was driven to turn his eyes abroad. 

He conceived an intense admiration for Byron, which was 
increased by his early death. Byron appeals as Euphoiion 
iu the second part of Faust, He also recognized the great- 
ness of Scott, and was one of the first to send a greeting to 
the Italian Mazzini. Ho conceived the idea of a world- 
literaturctranscendingthenaiTOwlimits of race and country, 
which should mute all nations in harmony of feeling and 
aspiration. Gorman writers claim that his design has been 
realized, and the literature of every age and country can be 
studied m a tongue which Goethe had made rich, flexible, 
and serviceable for the purpose. The Wander jahre, al - Meister' s 
though it contains some of Goethe’s most beautiful concep- W under 
tions, The Flight into Egypt, The Description of the Peda- ;aArs- 
gogic Province, The Parable of the Three Reverences, is 
yet an ill-assorted collection of all kinds of writings, old and 
new. Its author never succeeded in giving it form or 
coherency, and his later style, beautiful as it is, becomes 
in these years vague and abstract. Still without this work 
we should not be acquainted with the full richness and 
power of his mind. 

The second part of Faust has been a battlefield of Second 
controversy since its publication, and demands fuller part of 
attention. Its fate may be compared with that of the Fmst ‘ 
latest works of Beethoven , For a long time it was regarded 
as impossible to understand, and as not worth understanding, 
the production of a great artist whose faculties had been 
impaired by age. By degrees it has, by careful labour, be- 
come intelligible to us, and the conviction is growing that 
it is the deepest and most important work of the author’s 
life. Its composition cannot be called an after-thought. 

There is no doubt that the poet finished at the age of 
eighty the plan which he had conceived sixty years before. 

The work iu its entirety may be described as the first part 
of Faust “ writ large.” This is a picture of the macrocosm 
of society as that was of the microcosm of the individual. 

The parallelism between the two dramas is not perfect, but 
it reveals itself more and more clearly to a patient study. 

Some points of this similarity have been well expressed by 
Rosenkranz (quoted by Bayard Taylor) “ Both parts are 
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symmetrical in tlieir structure. The first moves with de- 
liberate swiftness from heaven, through the world to hell, 
the second returns therefrom through the world to heaven. 
Between the two lies the emancipation of Faust, from the 
torment of hrs conscious guilt, lies his Lethe, his assimi- 
lation of the past In regard to substance, the first part 
begins religiously, becomes metaphysical, and terminates 
ethically, the second part begins ethically, becomes aesthetic, 
and terminates religiously. In one, love and knowledge are 
confronted with each other , in the other, practical activity 
and art, the ideal of the beautiful. In regard to form, the 
first part advances from the hymnal shout to monologue 
and dialogue ; the second part from monologue and dialogue 
to the dithyramhic, closing with the hymn, which heie 
glorifies not alone the Lord and His uneompiehended lofty 
works, but the human m the process of its union with the 
divme, through redemption and atonement.” The first act, 
with its varied scenes of country, castle, garden, galleries, 
and halls, answers to the two prologues of the fiist part; the 
second act introduces us again to Faust’s study and his 
familiar Wagner. The classical Walpurgis Fight has its 
prototype in the first part The third act is devoted to 
Helena, who is the heroine of the second part as Gretchen is 
of the first. The marriage of Faust and Helena typifies 
the union of the classical and romantic schools, and their 
child is Euphorion, who is symbolical of Byron. In the 
fourth act Faust is raised instead of being degraded by Ins 
union with Helena He wishes foi a sphere of beneficent 
activity, and obtains it by war The fifth act is devoted to 
the complete regeneration of the soul of Faust. Even the 
sight of all that he has accomplished does not satisfy him. 
It is not until he is blind to outward objects that one 
moment of divine rapture reveals to him the continuance 
of his work in coming generations, and convinces him that 
he has not lived in vain. In this one moment of supreme 
happiness he dies The struggle for the possession of 
Faust’s soul, indicated m the first part, is fully elaborated 
m the second. Mephistopheles is shown to have worked 
out the good in spite of himself, and Margaret appears 
transfigured as the revelation to man of the divine love, 
With the completion of Faust, Goethe felt that the work of 
his life was accomplished. He still continuod to work with 
regularity. He ordered and arranged lus writings, he 
laboured at his Tages- undJahreskeften , an autobiographical 
journal of Ins life. He bated not one jot of heart or hope, 
and took the liveliest interest m every movement of litera- 
ture and science, When the news of the July Revolution 
of 1830 reached Weimar, Goethe was excited beyond his 
wont, not on account of the tiiumpli of liberal principles, 
but because the controversy between OuvLer and Geoffrey St 
Hilaire had been decided m favour of the latter. Still ho 
had much to darken his latter clays. His old friends were 
falling fast around him. His wife had died in 1816, after 
a union of thirty years. He felt her loss bitterly. The 
duchess Amalia had died eight years before, not long after 
the death of his own mother. He now had to undergo 
bitterer experiences when he was less ablo to bear them. 
Frau von Stein, with whom he had renewed lus friendship 
if not his love, died in January 1827 , and in June 1828 
he lost the companion of his youth, the grand-duko Karl 
August, who died suddenly, awayfromWeimar, on his return 
from a journey. Goethe received the news with outward 
calmness, but said foiebodingly, “Now it is all over,” and 
wont to mourn and labour at the castle of JDornburg, where 
everything reminded him of the days of their early friend- 
ship. The duchess Louisosurvived her husband till February 
1830. When Goethe died in 1832 none of the old Weimar 
set wore left except Knobol, who lived two years longer, 
A greater blow than these was the death of his only son, 
whom, in spite of his moral v eakness, his father deonlv loved. 


He died at Rome m October 1 830, and is buried close by 
the pyramid of Caius Cesbius, where Goethe himself once 
desned to be laid. We have a full account of the last nine 
years of Goethe’s life from the writings of Eckermann, who 
became his secretary in 1823, lived with him till his death, 
and has noted down his conversations and his habits with 
the minuteness and fidelity of a Boswell. 

We must pass on to the closing scene. On Thursday, His 
March 15, 1832. he spent his last cheerful and happy day. death. 
He was visited by the grand-duchess and other friends. 

He awoke the next morning with a chill. From this he 
gradually recovered, and on Monday was so much better 
that he designed to begin his regular work on the next day. 

But in the middle of the night he woke up with a deathly 
coldness, which extended from his hands over his body, and 
which it took many hours to subdue. It then appeared that 
the lungs were attacked, and that there was no hope of his 
recovery. Goethe did not anticipate death. He sat fully 
clothed m his arm-chair, made attempts to reach Ins study, 
spoke confidently of his recovery, and of the walks he would 
take in the fine April days. His daughter-in-law Ottilie 
tended him faithfully On the morning of the 22cl Ins 
strength gradually left him. He sat slumbering m his arm- 
chair holding Ottilie’s hand. Her name was constantly on 
lus lips. His mind occasionally wandered, at one tune to 
lus beloved Schiller, at another to a fair female head with 
black curls, some passion of lus youth. His last words were 
an order to his servant to open the second shutter to let m 
more light After this he traced with his forefinger letters m 
the air. At half-past eleven m the day he di ow himself, w i lli- 
out any sign of pam, into the left comer of his arm-chair, and 
went so peacofullyto sleep that it waslong before the watchers 
knew that his spirit was really gone. He is buried m the 
giand-ducal vault, where the bones of Schiller arc also laid. 

Goethe differs from all other gieat writers, except per- 
haps Milton, in this respect, that Jiis works cannot bounder- 
stood without a knowledge of his life, and that his life is 
in itself a work of art, greater than any work which it 
created. This ronders along and circumstantial biography 
a necessity to all who would study the poet seriously. At 
the same time he is so great that wo are even now scarcely 
sufficiently removed from him to be able to form a correct 
judgment of his place in lilcraiy history. He is not only 
the greatest poet of Germany , ho is ono of the greatest 
poets of all ages. Posterity must decide lus exact preced- 
ence m that small and chosen company which contains Urn 
names of Homer, Dante, and Shakespeare. Ho was the 
apostle of self-culture. Always striving after objective 
truth, and sometimes attaining to it, ho exhibited, to the 
world every phase of his plastic mind in turn, and taught 
both by precept and example the husbandry of the soul. 

The charge of selfishness so often brought against him 
cannot bo maintained. His nature responded to every 
influence of passing emotion. Like a delicate harp, it was 
silent if not touched, and yet gave its music to every woo- 
ing of the wilful wind. The charge of unsympathetic 
coldness roused tho deep indignatiou of those who know 
him best. lie learned by sad experience tliot the lesson 
of life is to renounce. Rather than cavil at Ids statuesque 
repose, we should loum to admire tho self-conflict and self- 
command which moulded the oxubcranco of his impulsive 
nature into monumental symmetry and proportion. His 
autobiography has done him wrung. Tt is tho story not of 
his life, but of liis recollections. Ho needs no defence, 
nothing hut sympathetic study. As Homer concentrated 
in himself the spirit of antiquity, Danto of tho Middle 
Ages, and Shakespeare of tho Renaissance, so Goethe is the 
representative of the modern spirit, tho prophet of man- 
kind under new circumstances and new conditions, the 
annoiuted teacher of aces vet unborn 
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Bibliography. — A complete bibliography of Goethe 
literature would fill a very large space We must con- 
tent ourselves with an indication of the principal sources 
from which a knowledge of his life may be derived The 
most important source of all is his own works. The Dicht- 
wig und Wahrlieit, the Italiemsche Reise, the Gctmpagne 
am Rhein, and the Tages- und Jahresheften have an 
especial autobiographical value. Next to these come the 
poems, and lastly the letters Many of these are lost for 
ever, many remain unpublished. For the first period of 
his life Der Jimge Goethe, m three volumes, published by 
Hirzel, with an introduction by Michael Bernays, is indis- 
pensable It contains his letters and poem.3 in chrono- 
logical order A commentary on this work by Wilhelm 
Scherer, entitled Aus Goethes Fruhzeit was published in 
1879. Otto Jahn published Goethes Brief e an seiner Leip- 
zig er Freunde. Scholl and A Hober have collected the 
letters of the Strasburg period. Goethe’s correspondence 
with Schiller and with Zelter was published during his life- 
time. Besides these we have his letters to Herder, Merck, 
Kestner and Lotte, Lavater, ICnebel, Countess Stolberg, 
Jacobi, Karl Arngust, and Frau von Stem. Lately have 
appeared his letters to Marianne von Willemer, and some 
of those addressed to J. G Schlosser. We are without 
his letters to Behiisch, Lerse, and Zimmermann; and we 
have only a few of those addressed to Horn and Sophie La 
Itocho. Goethe’s real letters to Befctina von Arnim are m 
the main unpublished ; those which bear the name have 
been largely falsified, but have a substratum of truth. We 
have also a few volumes of Goethe’s scientific correspond- 
ence, published by his descendants. Help to the understand- 
ing of his poetry is given by the letters of Wieland, Caroline 
Flachsland, and his Weimar friends. The letters addressed 
to him by Frau von Stein exist, but have not been made 
public. The first life of Goethe was published by During 
in 1828, of which a second enlarged edition appeared after 
the poet’s death in 1833. Then followed Viehoff in 4 
volumes, 1847-1853. The best life of Goethe is that of 
Schafer, which appeared first m 1851, and the third edition 
of which dates from 1877. It is contained in two volumes 
of moderate size, and is written with scarcely a superfluous 
word. The account of Goethe and Schiller by Karl 
Goedeko in his Grundriss der Beutschen Dichtung is admir- 
able, and so is the little book Goethes Leben und Schriften, 
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published by him in 1874. The life of Goethe has been 
popularized in England by G. H. Lewes, m a work which 
is as much read in German as in English. A complete 
biography of Goethe cannot be written until the archives 
of the Goethe Haus at Weimar are thrown open for con- 
sultation. The knowledge of Goethe’s works m England 
is due as much as anything else to the writings of Thomas 
Carlyle The commentaries on Goethe’s works are end- 
less in number. The most active labourer m this field has 
been H. Duntze, who has left no side of Goethe’s activity 
and no period of his life unexplored. We must also men- 
tion the brilliant lectures on Goethe by Hermann Grimm 
(Berlin, 1877), and the excellent sketch of his life and 
works published by A. Hayward iu 1878. The following 
works deserve particular mention : — 

Aus Goethes Knabenzeit 1757-59, Mittheilungen aus einarn 
Ongindlmanusen.pt der Frankfurter Stadtbibhothefc, erlauteit und 
herausgegeben. von Dr H W eismann, Frankfurt, 1846, Bnefe an 
J. H Merck von Goethe , Herdei , Wieland, und andern bedeutenden 
Aeitgenosscn, hisg vonK Wagner, Darmstadt, 1835 , Brief e aus dem 
Frcundeski eise von Goethe, Herder, Hopfner, und Merck, hrsg von 
Dr K Wagner, Leipsie, 1847 , Brief e Goethes an Fiau von Stem 
aus den Jahrcn 1776-1826, lusg. durcli A Scholl, 3 vols , Weimar, 
1848-1851 , Bnefc Goethes an die Grafin Auguste zu Stollbcrg, 
Leipsie, 1839, Bnefe Goethes an Lavater, aus den Jdhren 1774-83, 
lusg von Heim Herzel, Leipsie, 1833 , Bnefe Goethes an Lmipzigcr 
Freunde, hrsg. von 0. Jahn, Leipsie, 1849, Bnefe Goethes m den 
Juhen 1768-1832, hrsg von H. Doring, Leipsie, 1836 , Brief- 
wechscl d Groszhenogs Karl August v. Sachsen- Wewiar-Bhsenach 
nut Goethe in den Jahren von 1775 bis 1828, 2 vols , Weimar and 
Leipsie, 1863 , Bnefwechsel awischen Goethe u. F. H Jacobi, hrsg 
v. Max Jacobi, Leipsie, 1847; Biiefwechsel zwischen Goethe und 
Zelter m den Jahren 1796-1832, hisg von Fr. W ftiemer, 8 parts, 
Berlin, 1833-34-36 , Bnefwechsel zwischen Goethe u Marianne von 
Willemer ( Sulcika ), hrsg nut Lebensnaclmchten, &c , von Th. 
Creizenach, Stuttgart, 1877 ; H Doring, Goethes Leben, Weimar, 
1828, 2d ed , Jena, 1833 ; and Goedeke, Goethes Leben u Schriften, 
Stuttgart, 1874, Goethes Saminlungen, 3 paits, Jena, Leipsie, 1848, 
1849, Dr Karl Mendelssohn-Bartholdy, Goethe u. Felix Mendelssohn 
Bartlioldy, Leipsie, 1871 , Neue Mittheilungen aus Johann Wolf- 
gang von Goethes handschnftlichem Nachlasse, 8 parts, Leipsie, 
1874-76 , Dr J W Schafer, Goethes Leben , 2 vols , 8th ed , 
Leipsie, 1877 ; H Viehoff, Goethes Leben, 3 parts, Stuttgart, 1847- 
49; Franz Wegele, Goethe als Histonkei, 1876, Zellenck, Die 
Beziehungen Gothcs zu Spinoza, 1878 , Edmund Hoefer, Goethe 
und Charlotte von Stem, Stuttgardt, 1878 ; Brief e Goethes an 
Sophie la Roche und Bcttma Brcntano, hrsg. von C. Loeper, 
Berlin, 1879 (a most valuable little hook); Graf Ferdinand von 
Durlcheim, Lihs Bild geschichtltch entworfen, 1879, C. A. H. 
Burkhaidt, Goethe und der Gomponist Ph. Chr Kayser, Leipsie, 

. 1879 , Vino Prokl, Goethe m Eger, Vienna, 1879. (0. B ) 


GOETZ, Heemann (1840-1876), a musical composer, 
presents one of those instances, too frequent in the his- 
tory of art, of success long sought for, and cut short by 
death when achieved at last. He was born at Konigs- 
burg in Prussia in 1840, and began his regular musical 
studies at the comparatively advanced age of seventeen. 
He entered the music-school of Professor Stern at Berlin, 
and studied composition chiefly under Ulrich and Hans von 
Biilow. In 1863 he was appointed organist at Winterthur 
in Switzerland, where he lived in obscurity for a number 
of years, occupying himself with composition during his 
leisure hours. One of his works was an opera, The 
Taming of the Shrew , the libretto skilfully adapted from 
Shakespeare’s play. After much delay it was produced 
at Mannheim (October 1874), and its success was as instan- 
taneous as it has up to the present proved lasting. It 
rapidly made the round of the great German theatres, and 
spread its composer’s fame over all the land. But Goetz 
did not live to enjoy this happy result for long. In Decem- 
ber 1876 he died at Zurich from overwork. A second 
opera, Francesca da Rimini , on which he was engaged at 
the time of his death, remained a fragment ; but it has 
since been finished according to his directions by a friend. 


and was performed for the first time at Mannheim a few 
months after the composer’s death. Besides his dramatic 
work, Goetz also wrote various compositions for chamber- 
music, of which a trio (Op 1) and a quintet (Op. 16) have 
been given with great success at the London Monday 
Popular Concerts Still more important is the Symphony 
in F, on which the composer’s great reputation in England 
is mainly founded. As a composer of comic opera Goetz 
lacks the sprightliness and artistic savoirfaire so rarely found 
amongst Germanic nations. His was essentially a serious 
nature, and passion and pathos were to him more congenial 
than humour. The moro serious sides of the subject are 
therefore insisted upon more successfully than Katherine’s 
ravings and Petruchio’s eccentricities. There are, however, 
very graceful passages, e.g., the singing lesson Bianca re- 
ceives from her disguised lover. Goetz’s style, although 
influenced by Wagner and other masters, shows signs of a 
distinct individuality. The design of his music is essenti- 
ally of a polyphonous character, and the working out and 
interweaving of his themes betray the musician of high 
scholarship. But breadth and beautiful flow of melody 
also were his, as is seen in the symphony, and perhaps 
still more in the quintet for pianoforte and strings above 
X. — 93 
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referred to. The most important of Goetz’s posthumous 
•works are a setting of the 137th. Psalm for soprano solo, 
chorus, and orchestra, a “ Spring” overture (Op. 15), and 
a pianoforte sonata for four hands (Op 17). 

GOG (ait) occurs in two passages of Scripture (Ezek 
xxxviii.-xxxix , and Piev. xx.) as the name of a great anti- 
theocratic power destined to manifest itself m the world 
immediately before the final dispensation is ushered m. In 
the later passage, Gog and Magog are spoken of as co- 
ordinate ; in the earlier, Gog is given as the name of the 
person or people, and Magog as that of the land of its 
origin. Notwithstanding this discrepancy, it is obvious 
that the passages are intimately related, and that "both 
depend upon Gen. x. 2, where, however, Magog alone is 
mentioned. Here he is the second son of Japhet, and, on 
the assumption that a geographical order underlies these 
ethnographical tables, his locality is to be sought between 
Gomer and Madai or Media. According to J osephus, who 
is followed by Jerome, the Scythians were primarily intended 
by this designation, and this opinion has been almost 
universally accepted in modem times. The name %KvOat, 
it is to be observed, however, is often but a vague word for 
any or all of the numerous and bnt partially known tribes 
of the north ; and any attempt to assign a more definite 
locality to Magog can only be very hesitatingly made. 
According to some, the Maiotes about the Palus Mseotis are 
meant , according to others, the Massage tse , according to 
Kiepert, the inhabitants of the northern and eastern parts 
of Armenia. In Ezekiel, Gog is regarded as a tenable ruler 
in the extreme north, being prince of Bosh, Mesech, and 
Tubal, as well as governor m the land of Magog, and having 
the support of Persia, Ethiopia, and Phut, as well as of 
Gomer and the house of Togarmah. It may be considered 
as certain that the imagery employed m this prophetic 
description was suggested by the Scythian invasion which 
about the time of Isaiah had devastated Asia (Herod, i. 
103 ff). As might have been expected from the prominence 
given to that description m the Old Testament, Gog figures 
largely in Jewish and Mahometan as well as Christian 
eschatology. In the district of Astrakhan a legend is still 
to be met with, to the effect that Gog and Magog were two 
great races, which Alexander the Great subdued and 
banished to the mmost recesses of the Caucasus, where they 
are meanwhile kept in by the terror of twelve trumpets 
blown by the winds, but whence they are destined ulti- 
mately to make their escape and destroy the world. The 
legends that attach themselves to the effigie3 of Gog and 
Magog which are at present to be seen in Guild Hall, j 
London, are only remotely connected, if at all, with the 
statements of Scripture. According to the Recuyell des 
Histoires de Troye, Gog and Magog were the survivors of 
a race of giants descended from the thirty-three wicked 
daughters of Diocletian; after their brethren had been 
slam by Brute and his companions, Gog and Magog were 
brought to London (Troy-novant), and compelled to officiate 
as porters at the gate of the royal palace. It is known that 
effigies similar to the present existed in London as early 
the time of Henry V. ; but it is uncertain at what date 
this legend first began to attach to them. According to 
Geoffrey of Monmouth (Chronicles, i, 16), Gobmot or 
Goemagot (either corrupted from or corrupted into “ Gog 
and_ Magog ”) was a giant who, along with his brother 
Corineus, tyrannized in the western horn of England until 
slain by foreign invaders. 

GOGO, or GhoghA, a town in AhmaddMd district, 
Bombay, 193 miles north-west of Bombay. About three- 
quarters of a milo east of the town is an excellent 
anchorage, in some measure sheltered by the island of 
Perim, which lies still further east. The natives of this 
are reckoned the best sailors in India; and ships touching 
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j here may procure water and supplies, or repair damages. 
It is a safe refuge during the south-west monsoon, or 
! for vessels that have parted from their anchors m 
the Surat roads, the bottom being an entire bed of mud, 
three-quarters of a mile from the shore, and the water 
always smooth. Gogo has of late years lost its commercial 
importance. Its rival, Bhaunagar, is 8 miles nearer to the 
cotton districts. N orfch of the town is a black salt marsh, 
extending to the Bhaunagar creek. On the other sides 
is undulating cultivated land, sloping to the range of hills 
12 miles off. South of the town there is another salt 
marsh. The land in the neighbourhood is inundated, at 
high spring tides, which renders it necessary to bring 
fresh water from a distance of 4 or 5 miles The average 
annual value of the exports for five years ending 1871-72 
was £56,227 and of the imports £103,083. Population 
(1872), 9571. 

GOGOL, Nikolai Vasilievioh (1809-1852), was born 
in the province of Poltava, in South Russia, March 31, 
1809 Educated at the Niejin gymnasium, he there started 
a manuscript periodical, “ The Star,” and wrote several 
pieces including a tragedy, The Brigands. Having com- 
pleted his course at Niejin, he went in 1829 to St Peters- 
burg, where he tried the stage but failed. Next year he 
obtained a clerkship in the department of appanages, but 
he soon gave it up. In literature, however, he found his 
true vocation. In 1829 he published anonymously a poem 
called Italy, and, under the pseudonym of V. Alof, an idyll, 
Hans Kuchel Garten , which he had written while still at 
Niejin. The idyll was so ridiculed by a reviewer that its 
author bought up all the copies he could secure, and burnt 
them in a room which he hired for the purpose at an inn. 
Gogol then fell back upon South Russian popular literature, 
and especially the tales of Cossackdom on which his boyish 
fancy had been nursed, his father having occupied the post 
of “ xegmiental secretary,” one of the honorary officials in 
the Zaporogian Cossack forces. In 1830 he published in 
a periodical the first of the stones which appeared next 
year under the title of Evenings m a Farm near DikanJca ; 
by Rudy Fanko. This work, containing a scries of attrac > 
tive pictures of that Little-Russian life which lends itself to 
romance more readily than does the monotony of “ Great- 
Russian ” existence, immediately obtained a great success, — 
its light and colour, its freshness and originality, boing 
hailed with enthusiasm by the principal writers of tlio day 
m Russia. Whereupon Gogol planned, not only a history 
of Little-Russia, but also one of the Middle Ages, to bo 
completed in eight or nine volumes. This plan he did not 
carry out, though it led to his being appointed to a profes- 
sorship in the university of St Petersburg, a post in which 
he met with small success, and which he resigned in 1835. 
Meanwhile he had published his Arabesques , a collection of 
essays and stories ; his Taras Bulba, the chief of the 
Cossack Tales translated into English by George Tolstoy ; 
and a number of novelettes, which mark his transition from 
the romantic to the realistic school of fiction, such as the 
admirable sketch of the tranquil life led in a quiet country 
house by two kindly specimens of Old-world Gentlefolks, or 
the description of the petty miseries endured by an ill-paid 
clerk in a Government office, the great object of whose life 
is to secure the “cloak” from which his story takes its name. 
To the same period belongs his celebrated comedy, the 
Revizor, or Government Inspector. His aim in writing it 
was to drag into light “all that was bad in Russia,” and to 
hold it up to contempt. And he succeeded in rendering 
contemptible and ludicrous the official life of Russia, the 
corruption universally prevailing throughout the civil service, 
the alternate arrogance and servility of men in office. The 
plot of the comedy is very simple, A traveller who arrives 
with an empty purse at a provincial town is taken for an 
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inspeetor whose arrival is awaited with fear, and he receives 
all the attentions and bribes which are meant to propitiate 
the dreaded investigator of abuses The play appeared on 
the stage in the spring of 1836, and achieved a full success, 
in spite of the opposition attempted by the official classes 
whose malpractices it exposed. The aim which Gogol had 
in view when writing the Revizor he afterwards fully 
attained in his great novel, Mertmuya Dushi, or Dead 
Souls, the first part of which appeared m 1842 The heio 
of the story is an adventurer who goes about Russia m airing 
fictitious purchases of “dead souls,” i.e., of serfs who have 
died since the last census, with the view of pledging his 
imaginary property to Government. But Ms adventures are 
merely an excuse for drawing a series of pictures, of an un- 
favourable kind, of Russian provincial life, and of introduc- 
ing on the scene a number of types of Russian society. Of 
the force and truth with which these delineations are exe- 
cuted the universal consent of Russian critics in their 
favour may be taken as a measure. From the French 
version of the story a general idea of its merits may be 
formed, and some knowledge of its plot and its principal 
characters may be gathered from the English adaptation 
published m 1854, as an original work, under the title of 
Home Life m Russia. But no one seems to be able fully 
to appreciate Gogol’s merits as a humorist, who is not 
intimate with the language in which he wrote as well as 
with the society which he depicted. In 1836 Gogol for the 
first time went abroad Subsequently he spent a consider- 
able amount of time out of Russia, chiefly in Italy, where 
much of his Read Souls was written. His residence there, 
especially at Rome, made a deep impression on his mind, 
which, during his later years, turned towards mysticism. 
The last works which he published, his Confession and 
Correspondence with Friends, offer a painful contrast to 
the light, bright, vigorous, realistic, humorous writings 
which had gamed and have retained for Mm his im- 
mense popularity m his native land. Asceticism and 
mystical exaltation had told upon his nervous system, 
and its feeble condition showed itself in his literary com- 
positions. In 1848 he made a pilgrimage to Jerusalem, 
and on his return settled down at Moscow, where he died, 
March 3, 1852, not having quite completed Ms forty-third 
year. 

GOITO, a large village of Italy, in the province of 
Mantua and district of Yolta, situated on the right bank of 
the Mineio, about 14 miles from Castiglione, on the high- 
way between Brescia and Mantua. Its position has made 
it figure from time to time in the records of Italian warfare. 
In 1701 it was taken by ‘the allies, in 1706 by the prince 
of Hesse, and in 1796 by the French, It was the scene of 
a sovero conflict between the French and the Austrians in 
1814 ; and in 1848 it saw the defeat of the Austrians by 
the Piedmontese. The population of the commune in. 1871 
was 5274. 

GOITRE (from guttur , the throat; synonyms, Bron- 
chocele, Derbyshire Neck), a term in medicine applied to a 
swelling in the front of the neck caused by an enlargement 
of tko thyroid gland. This structure, which lies between 
the skin and anterior surface of the windpipe, and in health 
is not large enough to give rise to any external prominence, 
is liable to occasional variations in size, more especially in 
females, a temporary enlargement of the gland being not 
uncommon at the catamenial periods, as well as during 
pregnancy. In the disease now under consideration, how- 
evor, tho swelling is well marked, and is not only unsightly, 
but may by its growth occasion much discomfort, and even 
give rise to serious symptoms from its encroachment on the 
windpipe and other important parts in the neck. The size 
to which goitrous growths may attain is extraordinary, 
Alibert recording cases of goitre where the tumour not only 


-SOI 739 

enormously enlarged the neck but hung down over the 
breast, or even reached as low as the middle of the thigh. 

In districts where the disease prevails the goitre usually 
appears in early life, often from the eighth to the twelfth 
year. Its growth is at first slow, but after several years 
of comparative quiescence a somewhat sudden increase is 
a not unfrequent occurrence. In the earlier stages of the 
disease the condition of the gland is simply an enlargement 
of its constituent parts, which retain their normal soft 
consistence , but in the course of time other changes super- 
vene, and it may become the seat of cystic formations, or 
acquire hardness from increase of connective tissue or cal- 
careous deposits. Occasionally the enlargement of the 
gland is uniform, but more commonly one of the lobes, 
generally the right, is the larger. In some rare instances 
the disease has been noticed to be limited almost entirely 
to the isthmus which connects the two lobes of the gland. 
The growth is unattended with pain, and is not inconsistent 
with a fair measure of health 

Goitre is a marked example of an endemic disease. 
There are few parts of the world where it is not found pre- 
vailing in certain localities, these being for the most part 
valleys and elevated plains in mountainous districts. The 
wide distribution of this disease has naturally led to exten- 
sive inquiry and to abundant speculation as to its origin. 
It is unnecessary to mention the numerous theories which 
have been advanced on the subject. Many of these have 
already been referred to under Cretinism (q.v.). The most 
generally accepted view among physicians is that which 
ascribes the malady to the use of drinking water impreg- 
nated with the salts of lime and magnesia, in which 
ingredients the water of goitrous districts would appear 
always to abound. This theory alone, however, is inade- 
quate, as is evident from the often-observed fact that in 
localities not far removed from those in which goitre pre- 
vails, and where the water is of the same chemical composi- 
tion, the disease may be entirely unknown. Hence among 
the best authorities the tendency now is to regard goitie as 
the result of a combination of causes, among which local 
telluric or malarial influences concur in an important 
manner with those of the drinking water in developing the 
disease. It is noteworthy that goitre can often be cured 
by removal from the district where it prevails, as also that 
it is apt to be acquired by previously healthy persons who 
settle in goitrous localities ; and it is only in such places 
that the disease exhibits any hereditary tendencies. 

In the treatment of goitre the first step is the removal, 
if possible, of the patient from the affected locality, and 
attention to general hygienic rules. The employment of 
burnt sponge as a cure for goitre was in general use until 
Dr Comdefc of Geneva showed that its acknowledged virtues 
were in all probability due to the iodine which it contained, 
and proposed as a substitute this latter agent in a pure 
state. Dr Coindet’s views were amply borne out, and 
iodine and its preparations have been universally adopted 
as the most potent remedy in Lhis disease, and have super- 
seded all other medicines Small and gradually increased 
doses of the drug, either in the form of iodide of potassium 
or what is known as Lugol’s solution appear to be the 
best methods of administration. The external appli- 
cation of iodine to the goitre, in the form of liniment 
or ointment, is of scarcely less value than its internal 
employment, and would seem to be sometimes capable of 
effecting a cure alone, as is evident from the method of 
treatment adopted with singular success in India and 
originally proposed by the late Major Holmes. This con- 
sists in applying to the goitre, by means of a spatula, an 
ointment of bmiodide of mercury for about, ten .minutes 
soon after sunrise, and placing the patient with his goitre 
exposed to rays of the sun fox six or seven hours, Blister- 
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i„r, of tie surface generally follows, a second application of essentially a nervous ailment, and that the symptoms 
the ointment is made, and the patient sent tome. Tins is depend on a morbid state of the sympathetic nerve in the 
often found sufficient to effect the cure, but the treatment neck, which is well known to play an important part m the 
can, if necessary, be repeated. vaso-motor functions— that is, in controlling the action of 

The name “Exophthalmic Goitre” is applied to another the heart and regulating the calibre of the blood-vessels, 
form of enlargement of the thyioid gland, differing entirely In numerous instances of exophthalmic goitre a diseased 
in its pathological connexions from that above described, state of this nerve has been found post mortem , although it 
In this affection the bronchocele is but one of three pheno- must be admitted that in some cases no morbid change 
mena which together constitute the typical characteristics could be detected. The experiments of Bernard, Brown- 
of the disease, viz., palpitation of the heart and great Sequard, Schiff, and others upon the functions of the sym- 
vessels enlargement of the thyroid gland, and protrusion pathetic nerve lend strong support to this view of the 
of the eyeballs. This group of symptoms is generally pathology of the disease. Exophthalmic goitre is not 
known by the names of Graves’s disease or Von Basedow’s directly a, fatal malady, but, on the other hand, complete 
disease, m reference to the physicians by whom the malady recovery is a less frequent result than partial improvement, 
was originally recognized and described. Although occa- the patient continuing to suffer from chronic ill-health, 
sionally observed in men, this affection occurs much more The disturbed condition of the heart’s action leads in some 
commonly in females and in comparatively early life. It instances to permanent disease of that organ in the form of 
is generally preceded by ill health m some form, more par- dilatation of its cavities In the treatment of exophthalmic 
ticularly impoverishment of blood, and nervous or hysterical goitre the most successful results have been attained by 
disorders, and is occasionally seen in cases of organic heart- the use of digitalis, which has the effect of giving tone to 
disease. It has sometimes been suddenly developed as the the heart and contracting the dilated blood-vessels. _ The 
effect of fright or violent mental emotion. The first of the tincture of digitalis, in doses of 5 to 10 drops twice or 
symptoms to appear is usually the palpitation of the heart, thrice daily, is perhaps the best form of administration, 
which is aggravated by the slightest exertion, and may be Where anaemia is present iron is indicated, and may bo 
so severe as not only to shake the whole frame but even to combined with the digitalis, although m some cases it is 
be audible at some distance fiom the patient. An uncom- found to be unsuitable In allaying the palpitation benofit 
forfcable sensation of throbbing is felt throughout the body, is said to have frequently followed the application of ice to 
and many of the larger blood-vessels are seen to pulsate the cardiac region as well as to the thyroid gland. Iodine, 
strongly like the heart. The enlargement of the thyroid which is so valuable m cases of true goitre, is generally 
gland° generally comes on gradually, and rarely increases to admitted to be of no service m this disease, and is rather 
any great size, thus differing from true goitre, as originally hold to he injurious. (j. o. a.) 

noticed by Dr Graves. The enlarged gland is of soft con- GOLCONDA, a fortress and ruined city, situated in the 
sistence, and communicates a thrill to touch from its dilated NizAm’s Dominions, 7 miles west of Hyderabad city. In 
and pulsating blood-vessels. former times Golconda was a large and powerful kingdom of 

Accompanying the goitre a remarkable change is observed the Deccan, which arose on the downfall of the BAhmani 
in the appearance of the eyes, which attact attention by dynasty, but was subdued by Aurungzebo in 1087, and 
their prominence and the startled expression thus given to annexed to the dominions of the Dolhi empire. Tho fortress 
the countenance. In extreme cases the eyes protrude from of Golconda, situated on a rocky ridge of granite, is extensive, 
their sockets to such a degree that the eyelids cannot be and contains many enclosures. It is strong and m good 
closed, and injury may thus arise to the constantly exposed repair, but is commanded by the summits of the enormous 
eyeballs. Apart from such risk, however, the vision is and massive mausolea of the ancient lungs about GOO yards 
rarely affected in this disease. Much difference of opinion distant. These buildings, which are now the chief charactor- 
prevails as to the immediate cause of the protrusion of tho istics of tho place, form a vast group, situated in an arid, 
eyes, but it is generally ascribed to the increase of the fatty rocky desort. They have suffered considerably from tho 
tissue and distension of the blood-vessels of the orbits. It ravages of timo, but more from the hand of man, and nothing 
occasionally happens that m undoubted cases of the disease but the great solidity of their walls liaB preserved them from 
one or other of the three above-named phenomena is absent, utter rum. These tombs wero erected at a great expense, 
generally either the goitre or the exophthalmos. The some of them being said to have cost as much as .£150,000. 
palpitation of the heart is the most constant symptom, Golconda fort is now used as the nizAm’a treasury, and also 
Sleeplessness, irritability, disorders of digestion, diarrhoea, as the state prison. The diamonds of Golconda have obtained 
and uterine derangements are common accompaniments. great celebrity throughout tho world; but they wore merely 
The pathology of exophthalmic goitre is still somewhat cut and polished here, being generally found at Partial, near 
uncertain, but there are strong reasons to believe that it is the south-eastern frontier of the nizAm’s territory. 

GOLD 

T HE colour, lustre, and power of resisting oxidation, Excavations in Etruria have brought to light beautiful 
which this metal possesses, have caused it to bo ornaments of gold, enriched with minuto grains of the 
valued from the earliest ages. Allusions to gold are fre- metal, the workmanship of which was unrivalled until 
quent in the Old Testament, and the refining of the pre- Castellani studied and revived the methods employed by 
clous metals by cupellation seems to have been a favourite Etruscan artists. 2 The Greeks were familiar with natural 
illustration with the Jewish poets. 1 Jewellery and vessels alloys of silver and gold named eledrum, rough nuggets 
found in Egyptian tombs afford evidence of the perfec- of which were frequently stamped, and formed the 
tion attained in working gold at a period earlier than the earliest coins in. Lydia. 4 Tho colour of this eloctrum is 
government of Joseph, 2 and drawings on tombs of about pale yellow to yellowish white, and it contains from 20 to 
this epoch clearly indicate the method of conducting the 40 per cent, of silver. 

operations of washing, fusing, and weighing the metal. — * — — 

- 8 Archaeological Journal, 1861, p. 365. 

1 Percy’s Metallurgy of Lead, p. 177. 4 “ Notes on the Ancient Eloctrum Coins,” by Barclay V. Head, 

* Jacquemart, History of Furniture, translation, p. 831. Numismatic Chronicle , part iv,, 1875, p. 245. 
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With regard to the history of the metallurgy of gold, it 
may be mentioned that, according to Pliny, mercury was 
employed m hxs time both as a means of separating the 
precious metals and for the purposes of gilding Vitruvius 
also gives a detailed account of the means of recovering gold, 
by amalgamation, from cloth into which it had been woven. 

Properties — Gold is the only metal of a yellow colour , 
which is, however, notably affected by small quantities of 
other metals ; thus the tint is sensibly lowered by small 
quantities of silver, and heightened by copper. The surface 
colour of particles of gold is often apparently reddened by 
translucent films of brown iron ore. It is nearly as soft 
as lead. The hardness varies, however, with the composi- 
tion. Crystallized specimens fiom Oregon and Fraser 
River, containing respectively 835 and 910 parts of gold 
in 1000, are slightly harder than calc spar but sensibly 
softer than fluor spar, or much harder than the pure 
metal. When pure, gold is the most malleable of all 
metals. One gram may be beaten into leaves which cover 
a surface of 56 square inches, and are only ^ g a Vgo '^ 
of an inch thick. Faraday has shown that the thickness 
of gold leaves may be still further reduced by floating 
them on a dilute solution of cyanide of potassium When 
very thin, leaf gold appears yellow by reflected and green 
by transmitted light. If, however, certain gold films are 
heated, the light transmitted is ruby led ; the pressure of a 
haid substance on the film so changes its state of aggrega- 
tion that green light is again transmitted. 1 The metal is 
extremely ductile ; a single grain may be drawn into a 
wire 500 feet in length, and an ounce of gold covering a 
silver wire is capable of being extended more than 1300 
miles. Gold can readily be welded cold, and thus the 
finely divided metal, m the state in which it is precipitated 
from solution, may be compressed between dies into discs 
or medals According to G. Hose, 2 the specific gravity of 
gold in the finely divided state in which it is precipitated 
irom solution by oxalic acid is 19 49. The specific gravity 
of cast gold varios from 18-29 to 19-37, and by compression 3 
botweon dies the specific gravity may be raised from 19*37 
to 19 ‘41; by annealing, however, the previous density is 
to some extent recovered, as it then is found to be 19-40. 
Us atomic weight is variously givon as follows: — 196-67 
(Berzelius}, 196-3 (Levol), 196 5 (Wurtz), 196-0 (Watts). 
Tho number adopted in this work (Chemistry, vol. v. p. 
528) is 196-2. Different observers have givon the following 
temperatures as its melting point : — 1425° C. (Daniell), 
1200° O. (Fouillot), 1380° C. (Guyton de Morveau). Riems- 
dijk, 4 * after comparing the several results, concludes that 
it may be considered to bo 1240° C. The electric con- 
ductivity is given by Mattliiessen as 73-99 at 15-1° C., pure 
silver being 100 ; this depends greatly on its degree of 
purity, — the presence of a fow thousandths of silver 
lowering its conductivity by 10 per cent. The specific 
resistance of the metal in electromagnetic measure, accord- 
ing to the confcimetre-gramme-second system of units, is 
2154, Its conductivity for heat is 53 ‘2 (Wiedemann and 
Franz), pure silver being 100. Its specific heat is 0'324 
(Regnault). Its coefficient of expansion for each degree be- 
tween 0° and 100° C. is 0-000014661, or for gold which has 
been annealed 0-000015136 (Laplace and Lavoisier). The 
specific magnetism of the metal is 3-47 (Becquerel). De- 
tails as to its tenacity and rigidity are given in the article 
Elasticity. With regard to its volatility , Gasto Claveus 6 
states that ho placed an ounce of pure gold m an earthen 


1 Phil , Trans,, 1857, p. 145. 

a Pogg. Ann., vol. lxxiii. p. 1, and Ixxv. p. 408. 

8 Eighth Ann, Report of Deputy Master of the Mint, 1877, p. 41 

4 Archives NMandaisos, t. ui , 1868. 

0 Quoted by Dr T, Thomson* System of Chemistry, Bill edition, 1817, 

vol. i. p. 484. gr 
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vessel in that part of a glass-house where the glass is kept 
constantly melted, and retained it m a state of fusion for 
two months without the loss of the smallest portion of its 
weight. Kunkel describes a similar experiment, which was 
attended with the same result. Homberg, 6 however, ob- 
served that when a small portion of gold is kept at a 
violent heat, part of it is volatilized, Both Macquer and 
Lavoisier showed that when gold is strongly heated, fumes 
arise which gild a piece of silver held in them. Its 
volatility has also been studied by Elsher, and, in the 
presence of other metals by Napier. 7 Hellot affirms that 
when an alloy of 7 parts of zinc and 1 part of gold is 
heated in air, the whole of the gold rises in the fumes of 
oxide of zinc which are produced. Gold is dissipated 
by sending a powerful charge of electricity through it when 
m the form of leaf or thin wire. In the gold spectrum 
Huggins has observed twenty-three lines, and the wave 
lengths of the three most important of these are 5231, 5835, 
and 6276 respectively. Some preliminary observations on 
the spectrum of the vapour at the temperature of the oxy- 
hydrogen flame, made by Lockyer and Huberts, 8 showed 
that there was a distinct absorption both at the blue and 
at the red end. 

The solvents for gold are given in the article Chemistry, 
vol. v. p. 529. It may be added that finely-divided gold 
dissolves when heated with strong sulphuric acid and a 
little mtnc acid. Dilution with water, however, pre- 
cipitates the metal as a violet or brown powder from the 
solution so obtained. Gold is also attacked when strong 
sulphuric acid is submitted to electrolysis with a gold 
positive pole. 0 W. Skey has shown 10 that in substances 
which contain small quantities of gold, the precious metal 
may be removed by the solvent action of a tincture of 
iodine or bromine m water. Filter paper soaked with 
the clear solution is burnt, and the presence of gold is 
indicated by the colour of the ash. 

Occlusion of Gas by Gold. — Graham has shown 11 that 
gold ib capable of occluding 0-48 of its volume of hydrogen, 
and 0-20 of its volume of nitrogen. Varrentrapp has also 
pointed out that “ comets ” from the assay of gold may 
retain gas if they are not strongly heated. Artificial 
crystals of gold may be formed when the molten metal is 
slowly cooled. 

Occurrence and Distribution. — Gold is found in nature 
chiefly in the metallic state, or as native gold, and less 
frequently in combination with tellurium, lead, and 
silver, forming a peculiar group of minerals confined 
to a few localities in Europe and America. These are 
the only certain examples of natural combinations of 
the metal,' — the minute although economically valuable 
quantity often found in pyrites and other sulphides being 
probably only present in mechanical suspension, although 
for practical purposes it may be spoken of as combined. 
The native metal occurs tolerably frequently in crystals 
belonging to the cubic system, the octahedron being the 
commonest form, but other and complex combinations have 
been observed. Owing to the softness of the metal, large 
crystals are rarely well defined, the points being commonly 
rounded. In the irregular crystalline aggregates branching 
and moss-like forms are most common, and in Transylvania 
thin plates or sheets with diagonal structures are character- 
istic. These have recently been shown by Tom Rath to be 
repeated combinations of distorted tetrahexahedra. During 
the preparation of a mass of pure gold in the Mint at 
London, some fine crystals which appear to be aggregations 
of octahedra were obtained ; and dendritic crystals of gold, 


0 Mean. Paris Academy, 1702, pi 147. 

7 Cham. Soa. Jowm., vol. x. p. 229, vol xi p. 168. 

8 Proc. Roy. Soo., 1875, p. 344. 8 SpiJler, Chem Mews, x. 173/ 

10 Ibid., xxiii 245. 11 Phil . Trans., 1866, 433/ 
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prepared artificially, have been described by Chester. It 
is possible also to obtain gold in crystals by heating its 
amalgam ; according to Knaffl, an amalgam of 1 part of 
gold with 20 parts of mercury ls maintained at a tempera- 
ture of 80° C. for eight days. It is then heated to 80° C. 
with nitric acid of specific gravity 1‘35, when dull crystals 
will be left, which become brilliant when more strongly 
heated. More characteristic, however, than the crystallized 
are the irregular forms, which, when large, are known as 
“nuggets” or “ pepites,” and when in pieces below J to 
4 ounce weight as gold dust, the larger sizes being dis- 
tinguished as coarse or nuggety gold, and the smaller as 
gold dust proper. Except the larger nuggets, which may 
be more or less angular, or at times even masses of crystals, 
with or without associated quartz or other rock, gold is 
generally found bean-shaped or in some other flattened form, 
the smallest particles being scales of scarcely appreciable 
thickness, which, from their small bulk as compared with 
their surface, subside very slowly when suspended in water, 
and are therefore readily carried away by a rapid current. 
These form the “ float gold” of the miner. The physical 
properties of native gold are generally similar to that of the 
melted metal and its alloys as described above. The com- 
position varies considerably in different localities, as shown 
in the following table . — 


Analyses of Native Gold from various localities. 


Locality 

Gold 

Stlvei . 

lion 

Coppei 

Authonty 

Eubote 





Foibes. 

Vigra & Clogau . 

9016 

9-26 

trace 

trace 

Wickloiv(rivei) .. 

92 32 

6 17 

•78 

0*77 

Mallet. 

Transylvania 

60 49 

38 74 


G. Rose. 

Asia. 

Russian Empire— 





G. Rose. 

Biezovsk . . . 

91 88 

8 03 

traco 

•09 

Ekaterinburg.... 

98-96 

0-16 

05 

•35 


Ai?iuca. 






Ashautee 

90-06 

9-94 




America 





D’Arcet. 

Biazil 

94-0 

5-85 



Central America ... 

88 05 

11 96 



1 Ei em y and 
| Pel ouzo. 

Titinbi 

76-41 

23-12 


0-87 

Rose. 

California ,.. 

90-12 

9-01 




Mariposa 

81 00 

18-70 



E. Claudet. 

Cariboo 

84-26 

14-90 


'•03 

Claudet 

Australia. 






South Australia . 

87-78 

S-07 

6-16 


A. S. Thomas. 

Ballarat 

99-25 

0-66 



Claudet. 


Of the minerals containing gold the most important are 
sylvamte or graphic tellurium, of composition (AgAu) Te 2 , 
with 24 to 26 per cent.; calavorito, AuTe 2 , with 42 per 
cent; and nagyagite or foliate tellurium, of a complex 
and rather indefinite composition, with 0 to 9 per cent, of 
gold. These are confined to a few localities, the oldest 
and best known being those of Nagyag and Ofenbanya m 
Transylvania ; but latterly they have been found in some 
quantity at Red Cloud, Colorado, and in Calaveras county, 
California— the nearly pure telluride of gold, calaverite, 
being confined to these places. 

The minerals of the second class, usually spoken of as 
auriferous, or containing gold in sensible quantity, though 
not to a sufficient amount to form an essential in the 
chemical formulae, or even in many instances to be found 
in the quantifies ordinarily operated upon in analyses, are 
comparatively numerous, including many of the metallic 
sulphides. Prominent among these are galena and iron 
pyrites, — the former, according to the observations of Percy 
and Smith, being almost invariably gold bearing to an extent 
that can be recognized in operating upon a pound weight 
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of the lead smelted from it, the proportion increasing to 
some extent with the amount of silver. 1 The second is of 
greater practical importance, being in some districts exceed- 
ingly rich, and, next to the native metal, is the most prolific 
source of gold. Magnetic pyrites, copper pyrites, zinc 
blende, and arsenical pyrites are other and less important 
examples, — the last constituting the gold ore formerly 
worked m Silesia. A native gold amalgam is found as a 
rarity in California, and bismuth from South America is 
I sometimes rich m gold. Native arsenic and antimony 
are also very frequently found to contain gold and silvei. 

The association and distribution of gold may be con- 
sidered under two different heads, namely, as it occurs in 
mineral veins, and in alluvial or other supeifieial deposits 
which aie derived from the waste of the former. As 
regards the first, it is chiefly found m quartz veins or leefs 
traversing slaty or crystalline rocks, usually talcoso or 
chlontic schists, either alone, or in association with iron, 
copper, magnetic and arsenical pyrites, galena, specular 
iron ore, and silver ores, and more rarely with sulphide 
of molybdenum, tungstate of calcium, bismuth, and. tel- 
lurium minerals. Another more exceptional association, 
that with bismuth in calcite from Queensland, was described 
by the late Mr Daintree. In Hungary, the Urals, and 
northern Peru, silicates and carbonates of manganese are 
not uncommonly found in the gold and silver bearing veins. 
In the second or alluvial class of deposits the associated 
minerals are chiefly those of great density and hardness, _ such 
as platinum, osmiridum, and other metals of the platinum 
group, tinstone, chromic, magnetic, and brown iron cues, 
diamond, ruby, and sapphire, zircon, topaz, garnet, &c., 
which represent the moro durable original constituents of' 
tho rocks whose disintegration has furnished the detritus. 
Native lead and zinc have also been reported among such 
minerals, but their authenticity is somewhat doubtful. 

The distribution of gold-boarmg deposits is world- wide; 
although the relative importance of different localities is 
very different, their geological range is also very extensive. 
In Europe the principal groups of veins are in slaty or 
crystalline schists, whose age, when it can he determined, 
is usually Palaeozoic, Silurian, Devonian, or Carboniferous, 
and less commonly in volcanic formations of Tertiary age. 
The alluvial deposits, being more extensive, are loss inti 
mately connected with any particular series of rocks. Pow 
of oither are, however, of much importance as compared with 
the more productive doposits of America and Australia. 
In tho United Kingdom gold-bearing quartz veins wore 
worked during the Horn an occupation at Ogofnu, near 
Llanpumpsant, in Carmarthenshire; and in tho year 18(53 
as much as 5300 oz. was produced from similar veins in 
Lowor Silurian slates at Vigra and Clogau mines, near 
Dolgelly. In 1875 the mine was reopened, and in 1878 
it produced 720 oz. Tefcradymite, native bismuth, and 
soveral other characteristic associates of gold were also 
found in small quantity. In Cornwall small pieces of 
native gold have at intervals boon found in alluvial or 
stream tin works ; and similar but more important finds 
have been nmdo in the granite district of Wicklow, and 
more recently at Helmsdale, iu Sutherlanclahire, The 
largest nugget of British origin weighs under 3 oz. 

On the continent of Europe tho great rivers originating 
in the crystalline rocks of tho Alpine region, such as the 
Rhine and Danube, are slightly auriferous in their alluvial 
deposits in several places ; but the proportion of gold is 
extraordinarily minute, so that tho working is only carried 
on by gipsies, or by tho local peasantry at irregular inter- 
vals, the return for the labour expended being very 
small. The same remark applies to the Rhone and its 


1 PMl. Mag., vii.,^854, p, 126. 
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affluents, and the rivers of the central granitic mass of 
France. In the Austrian Alps the gold quartz mines at 
the Rathausberg, near Gastem, at a height of about 9000 
feet above the sea-level, and at Zell, in Tyrol, are of 
interest historically as having developed the system of 
amalgamation in mills, although they are economically of 
small importance at piesent. On the Italian side, m the 
Valauzasca and Val Toppa above Lago Maggiore, a group 
known as the Pestarena mines have yielded from 2000 to 
3000 ounces annually for several years past; and more 
recently a discovery of great interest of a highly auriferous 
copper oro has been made at Ollomont m the Val d’Aosta. 
In Hungary the gold-hearing veins of Schemmtz oecui in 
greenstones and trachytes of Tertiary age, the most power- 
ful example, the Spilaler-gcmg, being filled with a mixture 
of quartz and brown iron ore known as zinnopal, and contain- 
ing gold associated with silver ores, galena, and pyrites. In 
Trausylvauia, at Nagyag, the gold-bearing tellurium mine- 
rals previously noticed are found in small veins traversing 
greenstone trachyte These are often very thin, as low as 
i-tli to yVth <>f an inch, hut each is carefully traced out, the 
rock being impregnated with gold and silver to a certain 
depth on each side. At Vorospatak, another Transylvanian 
locality, gold with a very large proportion of silver and 
associated with gypsum is worked in veins traveising a 
Tertiary sandstone, being almost the only known instance 
of such a mode of occurrence. 

The Russian empire has the largest gold production 
among the countries of the Old World, most of the produce, 
however, being derived from its Asiatic territories. The 
more important localities are situated on the eastern slope 
of the IJral chain, extending m a nearly north and south line 
for more than GOO miles from 51° to 00° N. lat. The chief 
contres are Miask (55° N.), Kamensk (56° 30' N ), 
Borozovslc (37° N,), Nijne Tagilsk (58° FT ), and Bogoslowsk 
(60° N.), tho known deposits, which include both veins 
and alluvial mines, extending for about one degree farther 
north. Tho geological age of the Ural veins is not very 
well defined — strata of the Silurian, Devonian, and Car- 
boniferous periods, which form regular parallel alternations 
on tho Europoau slope, being present on the Asiatic side, 
but iu much disturbed and contorted [positions, in associa- 
tion with platonic rocks, diorite, diabase, and granite, with 
which the gold veins are intimately connected. Tho latter 
are therefore of post-Carboniferous and probably of Permian 
date. At Berozovsk the mines cover an area of about 25 
square miles, mainly composed of talcose, chloritic, and 
clay slates, vertical or sloping at high angles, and pene- 
trated by dykes of beresite, a fino grained rock made up 
of quartz and white mica with some felspar and pyrites, 
the latter usually transformed into brown iron ore. 
These dykes, which have a general nortli-and-south direc- 
tion are vertical, and arc from 20 to 70 feet and upwards 
in thickness, are traversed perpendicularly to their direction 
by veins of quartz from the thinnest string to a maximum 
of 31 or 4 feet thick, in which gold is associated with 
brown iron ore or ochres, resulting from the decomposition 
of pyrites. The workings being essentially shallow, none of 
the associated sulphides, galena, disulphide of copper, <fcc., 
have as yet been found, as a rule, to he gold-hearing. The 
valuable parts of the veins are almost entirely restricted to 
the berosite dykes. The richest of the Ural mines ate 
those of Smolensk, near Miask, and Ouspensk, near the 
village of Katchkar, in 52° FT. The alluvial deposits which, 
though called sands, are hut very slightly sandy clays, ex 
tend to the north beyond the inhabited regions, and to the 
south into the Cossack and Bashkir countries. The most 
valuable diggings are in the district of Miask, where the 
largest nuggets have been found, and in the Katchkar, which 
are remarkable for the great number of gems, pink topazes, 
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emeralds, &c., found in connexion with the gold Mag- 
netite, quartz, and platinum are veiy common in all 
the Ural gold sands; less common are hematite, titam- 
ferous and chromic iron, pyrites, garnet, and, least of all, 
zircon, kyanite, and diamond. These alluvial deposits are of 
later Tertiary age, some of them containing traces of pre- 
historic human work ; others are post-Pliocene, with the 
remains of the mammoth, tichorrhine, rhinoceros, and other 
mammalian fossils. Somewhat similar conditions prevail 
m the alluvial gold region of the Altai. Besides the veins 
and alluvial deposits, the Ural rocks, such as serpentine, 
diorite, beresite, agrairite, &c , are at times auriferous. 

The gold deposits of the Caucasus, though immortalized 
m the tradition of Jasou and the Argonauts, aie now 
entirely abandoned, the last attempt at working them 
having been suspended m 1875. 

In India gold is obtained in small quantities by native 
gold washers in various parts of the highlands of southern 
Bengal, and more recently quartz veins and alluvial deposits 
of considerable promise have been discovered in the district 
of Wynaad, in the southern part of the Madras presidency. 

On the Atlantic slopes of .North America the chief gold 
bearing localities are on the Chaudiere river, near Quebec, 
and in Nova Scotia. In both instances the quartz veins 
worked are contained in slates belonging to the Quebec 
group of the Lower Silurian period, those of the latter 
province being specially remarkable for their quasi-stratified 
character, as they penetrate the slates at a very low 
angle of inclination, and have been folded and corrugated 
together with the containing rocks by subsequent disturb- 
ances. Other deposits of old geological periods are found 
in Tennessee and North Carolina. 

On the Pacific side of America gold is found under very 
different conditions, and on a much larger scale than on 
the Atlantic side. The whole distance fiom Mexico to 
Alaska may be said to bo more or less auriferous, the most 
extensive deposits being in the great north-and- south valley 
of the Sacramento, which runs parallel to the coast, between 
the so-called Coast Mountains and the Siena Nevada, the 
latter being distinguished further to the north in the 
Cascade range. Others of less extent are known in the 
Klamath, Columbia, and Fraser river basins; they extend in 
the last two far back into the interior, to the region between 
the Cascade range and the Rocky Mountains. In many 
of these valleys alluvial deposits are developed to an extent 
unparalleled elsewhere, the river channels being bordered 
by banks or benches of gravel and sand, rising in terraces 
to considerable heights on the flanks of the hills. For 
example, at the Methow a tributary of the Columbia, 
there are sixteen lines of such terraces, the highest about 
1200 feet above the river; and at Colville, on the Columbia, 
traces of old terraces, much degraded by frost and rain, 
are seen at 1500 feet above the river. These gravels, 
which are of Pliocene and more recent origin, are in 
many places, though very unequally, auriferous, the richest 
points being found in the bars or shingle banks of the 
river after the summer floods, and in the channels of the 
smaller tributary streams, where the poorer material has 
been partially enriched by a process of natural washing. 
The most extensive, or rather the best known because 
most corhpletely explored, deposits of this class are those 
of the Upper Sacramento valley, in California (see vol. iv. 
p. 701). 1 Others of considerable importance are worked 
in the Cariboo district on the Upper Fraser river, yielding 
very coarse gold. Another discovery of a singular character, 
the produce being a regular gold gravel, was made some 
years back at Salmon river m Oregon, but the deposit, 
though exceedingly rich, was soon exhausted. Gold- 

1 See also Whitney, On the Awriferous Grmds of the Sierra N&mcla, 
Cambridge, U.S., 1879. 
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bearing quartz veins are also common over a large part 
of California, notably in Grass Valley (voL iv. p. 7012), m 
strata that are supposed to be of Tnassie age, the associated 
minerals being iron and arsenical pyrites, galena, &c. 
In Calaveras county, tellurium ores like that of Tran- 
sylvania are characteristic of the gold veins. In the 
adjacent States of Nevada and Colorado, gold is so 
intimately associated with silver ores that it is for the 
most part only obtained from the ultimate process of 
refining the reduced silver. The same remark applies to 
the most of the mines of Mexico, and on the south-west 
coast of America, in Peru, Bolivia, and Chili. See Silver. 

Very rich gold quartz has been brought from Carabaya 
on Lake Tihcaca , and recently considerable deposits both 
alluvial and in veins have been opened at Caratal in Vene 
zuela and at St Elie in Erench Cuiana, which are interesting 
as proving the actual existence of Raleigh’s Eldorado. 

In Brazil the principal gold mines are upon veins in clay 
slate, and a peculiar class of rocks known as Jacotmga 
or Itabirite, and which are mixtures of quartz, chlorite, and 
specular iron ore, the latter often occurring in large mirror- 
like crystals several inches across. The gold occurs almost 
entirely in pyntic minerals, being most abundant in ordmaiy 
iron pyrites, and less so in magnetic and arsenical pyrites, 
free gold being rarely seen. See Brazil, vol iv. p. 224. 

In Africa the chief gold-bearing localities are on the west 
coast— gold dust derived from alluvial washings forming 
an article of export from many of the trading stations along 
the Guinea coast Latterly, alluvial deposits have been 
worked m the mountains of Transvaal, in the Leydenburg 
district (25° S. lat., 31° E. long.), pioducing coarse nuggetty 
gold in masses up to 11 B) weight, and in a few cases gold- 
bearing quartz has bsen found m veins in talcose schist 
and quartzite, closely associated with eruptive masses of 
dionfce. The age of these rocks is considered by Dunn 1 to 
be Silurian or Devonian, aud the observed phenomena to 
be similar to those generally observed in Australia. The 
upper valley of the Nile produces a little gold m Abyssinia 
and Nubia, the latter being the land of gold of the old 
Egyptians. Very extensive ancient mines have been de- 
scribed by Linaiit Bey in the district known as Attald or 
Allaki on the Bed Sea, situated about 120 miles back from 
Eas Elba, the headland midway between Berenice and 
Sauwakin. These are probably the same mines that were 
described by Diodorus Siculus, and one of the oldest 
topographical documents known, a map or itinerary of the 
route to them from the Nile, is preserved at Turin. In the 
reign of Setee I, of the 19th dynasty, wells were opened 
along this route, in order that the mines, that were then of 
very great antiquity, might be reopened. 2 Similar ancient 
gold mines have recently been discovered by Burton in the 
land of Midian, on the east coast of the Gulf of Akaba. 

The gold districts of Australia cover a very considerable 
area, extending from the east side of tho continent for 
about 20° of latitude (18° to 38° S.), the more important 
deposits being those of Victoria in the south. The 
principal districts are in Victoria, — Ballarat, Castlemaine, 
and Sandhurst, lying west and north from Melbourne, and 
Beech worth near the Murray river to the north-east. In 
New South Wales the gold fields are scattered over the 
entire length of the colony from north to south, the more 
important districts lying between the 32d and 36th parallels 
of S. lat. on the western side of the Australian cordillera, 
on the upper tributaries of the Macquarie and Lachlan 
rivers, the centre being about the town of Bathurst. This 
is known as tho western district. Another group, known as 

1 Quarterly Journal of the Geological Society, xxxiii. p. 882. 

2 Marietta Bey, IHstoiro jLncimne d' Egypt, 1867, p, 96. The oldest 

notice of the mines goea hack to the 12th dynasty, 


the northern district, is on the eastern side of the mountains 
near the Queensland boundary, in 29° S , Bocky River being 
the principal locality ; while the southern district includes 
Braidwood, Adelaide, Tumbarumba, and other localities near 
the Murray river. In Queensland the chief localities are, 
commencing on the south, Gympie and Kilkevan near Mary- 
borough, 26° S. lat.; a group extending about 50 miles north 
and south of Rockhampton, m 24° 30' S. lat., all near the 
coast , Eastern River, Hurley, and Peak Downs, about 300 
miles inland on the 23d parallel , and Clomenny and Gilbert 
on a stream running into the Gulf of Carpentaria, besides 
numerous others In all those localities two principal kinds 
of deposits are observed, namely, auriferous quartz veins 
traversing slates of Silurian and Devonian age, which are 
in intimate relation with masses of choiite and other 
eruptive rocks ; aud gold-bearing drifts of Miocene or even 
newer Tertiary date, derived from the degradation of the 
older strata. According to Daintree, 3 no auriferous vein of 
any kind has been found in any Secondary or Tertiary 
strata, or m the igneous rocks erupted through any such 
newer formations; and as a result of his experience the same 
observer gives the following as the inodes of occunence of 
gold in Australia • — (1) In pyritic diorites and felstones in 
Queensland, and their alluvial drifts , (2) in pyritic granites 
in New South Wales ; (3) m drifts from auriferous serpen- 
tine m Queensland, also in the two northern colonies ; ( 4 ) 
in more or less regular veins with quartz and calcspar in 
the preceding rocks, (5) in quartz and other veins m 
Devonian and Upper Silurian strata in proximity to similar 
igneous rocks, which is the general character of tho 
Victoria quartz veins , (6) in veins of metamorphic rocks 
of unknown age in Queensland , and (7) in quartz veins 
in Lower Silurian strata, without any apparent connexion 
with igneous masses. The latter occur only in Victoria, and 
are of comparatively minor importance. In tho northern 
territory of South Australia, alluvial gold mining lias re- 
cently been developed to a considerable extent in the neigh- 
bourhood of Port Daxwin m the Gulf of Carpentaria, tho 
export being from 2000 to 3000 oz. monthly. 

Statistics — There are no means of stating exactly the total gold 
produce of tho world tor any particular year, as in many oi tho lavgei 
producing counluesno systematic l ('turns art' obtained, and in others 
where such returns ai o collected their publication is often delayed (or 
a consideiablo lime. The following figures, mostly derived from a 
recent statistical work, A Soethecr, JEdchnrtatt-jPmluktinn, 1879, 
with some additions from late official sources, will give some idea of 
the relative importance of the diflorent countries. Previous to 1887 
the hist place was hold by Russia, and tho estimated average annual 
yield from all sources was, in tho decennial period 1841 -CO, 
1,760,500 ounces 

The contributions of the different countries are as follows : — 


o/.. oz. oz 

United States 1876, 2,050,000* 

Russia 1876, 1,072,920 1877,1,281,260 

New South Wales. .187 0, 126,789 1877, 97,582 

Victoria 1876, 963,700 1877, 809,653 1878, 758,039 

Queensland 1876, 410,330 1877, 468,418 

New Zealand 1876, 322,016 1877, 371,685 1878,311,438 

Venezuela 1878, 150,000 

New Granada.. 1876, 112,500 

Africa 1875, 110,100 

Mexico 1875, 65,950 

Bolivia 1875, 64,300 

Austria-Hungary... 1876, 61,214 

Brazil 1875, 55,800 

Japan 1876, 21,660 

Chili 1876, 12,860 

Nova Scotia., 1876, 12,039 

Peru 1876, 11,570 


3 Quarterly Journal of the Geological Society, vol. xxxiv. p, 485, 

4 The two principal mines, on the Comstock lode, tho Consolidated 
Virginia and California, produced, apart from silver, gold of tho value 
in United. States currency os follows; — 

1876 1877. 1878. 

Consolidated Virginia, 1 . $7,378,145 $6,270,000 88,770,000 

California , ..,,,6 -648,841 0,886,746 5,558,400 
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Since 1851 the yield las been very largely increased by the 
discoveiy of the Australian and Caliiornmn souices, the annual 


aveiages being— 

In 1851 -1855 
„ 1856-1860 
„ 1861-1866 
,, 1866-1870 
„ 1871-1875 


6,350,180 ounces 
6,624,850 „ 

5,951,770 ,, 

6,169,660 „ 

.5,487,400 „ 


Proportion of Gold in Deposits — A rich, gold-bearing 
deposit is quantitatively very diffeient from one to which 
the same term is applied when containing ores of other 
metals. In the latter the useful material must as a rule 
form a considerable proportion — one or more parts in a 
hundred — of the mass, while in the former, owing to the 
superior value of the product, it rarely attains as much as 
1 per cent., and is geneially very much less, the amount of 
gold contained in easily worked alluvial deposits being often 
extremely small. For example, the yield of the Siberian 
gold washings ranges from 12 grains to 1 dwt 12 grains 
per ton ^ while m the lodes, which are more difficult and 
expensive to work, the proportion is about 8 dwts per ton. 
In the alluvial washings of California it is estimated at 
about two shillings worth, equal to about - 4 \th of an ounce, 
per ton of gravel. In Australia the alluvial ground worked 
m the colony of Victoria in 1878 is returned as aveiaging 
25 grains (1 dwt. 1 gr.) per ton, or about double the 
above quantity. 

In vein mining, which is more difficult and costly, a 
larger yield is necessary, but probably 5 dwts , or about 
£1 in value per ton, will in most places represent paying 
quantities from quartz containing free gold, i.e , not asso- 
ciated with pyrites The proportional yield and quantities 
of the different lands of auriferous materials treated in the 
colony of Victoria during the last three months of 1878 
were— 


Tons. 


Alluvial sand “washdirt” 173 ‘370 

Cement (giavol) lequiring crushing. ,5871 

QunrU 222 775 

QuurL tailing* . ,, , 11 ‘139 

1-599 


Pyrites and blanketing (ore col- 
lected on blanket tables) ... 


Yield per ton 
oz ihvt 

1 1 59-6 
4 21 4 
9 21 

. 1 18 

2 6 13 7 


In the less tractablo minerals, such as arsenical pyrites 
occurring in the lower portions of the veins, as much 
as to 3 oz. may be required for profitable working. 
When associated with the ores of other metals, such as 
silver, lead, and copper, the extraction of the gold is in 
most cases an incidental and final operation in their metal- 
lurgical treatment, and may therefore be best considered in 
the articles on these metals. 

Mining . — The various deposits of gold may be divided 
into two classes — “ veins ” and “placers.” The vein min- 
ing of gold does not greatly differ from that of similar 
deposits of metals. It will only be necessary to refer here 
to certain details of the extraction of gold m such cases. In 
the placor or alluvial deposits, the precious metal is found 
usually in a water-worn condition imbedded in earthy 
matter, and the method of working all such deposits is 
based on the disintegration of the earthy matter by the 
action of a stream of water, which washes away the lighter 
portions and leaves the denser gold. In alluvial deposits 
the richest ground is usually found in contact with the 
“ bed rock” ; and, when the overlying cover of gravel is very 
thick, or, as sometimes happens, when the older gravel is 
covered with a flow of basalt, regular mining by shafts and 
levels, as in what are known as tunnel-claims, may be 
required to reach the auriferous ground. In the early days 
of gold washing in California and Australia, when rich 


1 1 dwt. per ton corresponds to 1 part in 653,333 by weight, and 
about 1 in 5 or 6 millions by volume. 


alluvial deposits were common at the surface, the most 
simple appliances sufficed , the most characteristic being 
the “ pan,” a circular dish of sheet-iron with sloping sides 
about 13 or 14 inches in diameter. The pan, about two- 
thirds filled with the “pay dirt” to be washed, is held in 
the stream or in a hole filled with water. The miner, 
after separating the larger stones by hand, imparts a 
gyratory motion to the pan by a combination of shaking 
and twisting movements which it is impossible to describe 
exactly, so as to keep its contents suspended m the stream 
of water, which carries away the bulk of the lighter 
material, leaving a black residue consisting of magnetic 
iron ore and other heavy minerals, together with any 
gold which, may originally have been present in the mass. 
The washing is repeated until enough, of the enriched 
sand is collected, when the gold is finally lecovered by 
careful washing or “ panning out ” m a smaller pan. In 
Mexico and South America, instead of the pan, a wooden 
dish or trough, variously shaped m different districts, and 
known as “batea,” is used. 

The “ cradle,” a simple appliance for treating somewhat 
larger quantities, vanes m length from 3 feet 6 inches to 7 
feet, but the shorter length is that usually adopted. 
Its nature will be evident from fig. 1, in which a is a 
movable hopper with, 
a perforated bottom of 
sheet iron m which the 
“ pay dirt” is placed. 

"Water is poured on the 
dirt, and the rocking 
motion imparted to 
the cradle causes the 
finer particles to pass 
through the holes in • Fia !•— Cradle, 

the hopper on to the screen 5, which is of canvas, and 
thence to the base of the cradle, where the auriferous par- 
ticles accumulate on the transverse bars of wood c, called 
“riffles.” Washing by the cradle, which is now but little used 
except in preliminary workings, is tedious and expensive. 

The “ tom ” is a sort of cradle with an extended sluice 
placed on an incline of about 1 foot in 12. The upper end 
contains a perforated riddle plate which is placed directly 
over tho riffle box, and under certain circumstances mercury 
may be placed behind the riffles. Copper plates amal- 
gamated with mercury are also used when the gold is very 
fine, and even m some instances amalgamated silver coins 
have been used for the same purpose. Sometimes the stuff 
is disintegrated with water in a “ puddling machine,” which 
is used, especially in Australia, when the earthy matters 
are tenacious and water scarce. The machine frequently 
resembles a brickmaker’s wash-mill, and is worked by horse 
or steam power. 

In workings on a larger scale, where the supply of water 
is abundant, as in California, sluices are generally employed. 
They are shallow troughs about 12 feet long, about 16 to 
20 inches wide, and 1 foot in depth. The troughs taper 



Fig. 2.— Sluice. 


slightly so that they can be joined in series, the total length 
often reaching several hundred feet. The incline of the 
sluice varies with the conformation of the ground and the 
tenacity of the stuff to be washed, from 1 in 1 6 to 1 in 8. 

Fig. 2 represbtita one of the simplest forms of sluice as 
X. — 94 
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used in river diggings in the north-west of America. A 
rectangular trough of boards, whose dimensions depend 
chiefly on the size of the planks available, is set up on the 
higher part of the ground at one side of the claim to be 
worked, upon trestles or piers of rough stone-work, at such 
an inclination that the stream may carry off all but the 
largest stones, which are kept back by a grating of boards 
about 2 inches apart at a. The gravel, which in this par- 
ticular instance is from 12 to 16 feet thick, and with an 
average breadth to the river of 25 to 30 feet, is dug by hand 
and thrown in at the upper end, the stones kept back being 
removed at intervals by two meu with four -pronged, steel 
forks. The floor of the sluice is laid with riffles made of strips 
of wood 2 inches square laid parallel to the direction of the 
current (as at i, and in cross section at c), and at other 
points d with boards having transverse notches filled with 
mercury. These were known originally as Hungarian riffles. 
The bottom of the working, which is below the drainage 
level of the valley, is kept dry by a Chinese bucket pump e, 
attached to a rough undershot wheel driven by the current 
in the sluice. The sluice boxes are made in lengths, and 
united together spigot and faucet fashion, so that they 
may easily be removed and re-erected as the different parts 
of the claim are progressively exhausted. 

In the larger and more permanent erections used in 
hydraulic mining, the upper ends of the sluices are often 
cut in rock or lined with stone blocks, the grating stopping 
the larger stones being known as a “ grizzly/ In order to 
save very fine and especially rusty particles of gold, so-called 
“ under-current sluices ” are used; these are shallow wooden 
tanks, 50 square yards and upwards in area, which are 
placed somewhat below the main sluice, and communicate 
with it above and below, the entry being protected by a 
grating so that only the finer material is admitted. These 
are paved with stone blocks or lined with mercury riffles, 
so that from the greatly reduced velocity of flow, due to 
the sudden increase of surface, the finer particles of gold 
may collect. In order to save finely-divided gold, amalga- 
mated copper plates are sometimes placed in a nearly level 
position, at a considerable distance from the head of the 
sluice, the gold which is retained in it being removed from 
time to time. Sluices are often made double, and they are 
usually cleaned up,— that is, the deposit rich in gold is 
removed from them,— once a week. The gold is then re- 
covered by “panning/ 

The application of a jet of water to the removal of 
auriferous gravels by the so-called hydraulic system of 
mining has already been noticed at vol iv. p, 701. 1 This 
method has for the most part been confined to the country 
of its invention, California, and the western territories of 
America, where the conditions favourable for its use are 
more fully developed than elsewhere,— notably the presence 
of thick banks of gravel that cannot be utilized by other 
methods, and abundance of water, even though considerable 
work may.be required at times to make it available. The 
general conditions to be observed in such workings may be 
briefly stated as follows : — (1) The whole of the auriferous 
gravel, down to the “ bed rock,” must be removed, — that 
is, no selection of rich or poor parts is possible ; (2) this 
must be accomplished by the aid of water alone, or at 
times by water supplemented by gunpowder; (3) the con- 
glomerate must be mechanically disintegrated without 
interrupting the whole system ; (4) the gold must be 
saved without interrupting the continuous flow of water ; 
and (5) arrangements must be made for disposing of the 
vast masses of impoverished gravel. 


1 Much valuable information on this subject will also bo found in. the 
Fifth Annual Jteport of the United States Commissioners of Mining 
Statistics, Washington, 1873, p. 390. 
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The general appearance of an hydraulic gold working is 
seen in fig. 3, the water being brought from a ditch on 
the high ground, and through a line of pipes to the dis- 
tributing box, whence the branch pipes supplying the 



Fxc. 3. — Hydraulic Gold Working. 


three jets diverge. The stream issues through a nozzle 
resembling that of a fire engine (fig. 4), which is movable 
in a horizontal plane around the vertical axis a, and in a 
vertical plane on the spherical joint and centro 6, so that 
the direction of the 
jet may be varied 
through considerable 
angles by simply mov- 
ing a handle. The 
material of the bank, 
being loosened by the 
cutting action of the 
water, crumbles into holes, or u caves in,” and tho superin- 
cumbent mass, often with largo trees and stones, falls into 
the lower ground. The stream, laden with stones and gravel, 
passes into the sluices, whero tho gold is recovered in the 
manner already doscribed. TJndor the most advantageous 
conditions tho loss of gold may bo estimated at 15 or 20 
per cent., tho amount recovered representing a value of about 
two shillings per ton of gravel troated. Tho loss of mercury 
is about the same, from 5 to G cwt. being in constant uao 
per mile of sluice. About 1 cwt. is added daily in at least 
two charges. The average half-yoarly consumption is 
estimated at about one hundred flasks of 74 lb each, after 
allowing for tho amount recovered in clearing up and dis- 
tillation of the amalgam, Tho latter operation is performed 
at intervals of seven or fourteen days in the upper lengths 
of the sluice, and half-yoarly in tho lower parts. 

Tho dressing or mechanical preparation of vein stuff con- 
taining gold is generally similar to that of other ores, 
except that tho precious metal should bo removed from tho 
waste substances as quickly as possible, oven although other 
minerals of value that are subsequently recovered may bo 
present. This is usually done by amalgamation with 
mercury. In all cases the quartz or other vein stuff must 
be reduced to a very fine powder as a preliminary to 
further operations. This may bo done in several ways, 
e.g either (1) by tho Mexican crusher or armstra, in 
which the grinding is effected upon a bed of stone, over 
which heavy blocks of stone attached to cross arms aro 
dragged by the rotation of the arms about a central spindlo, 
motion being furnished by mules or other power, or (2) 
by the Chilian mill or tmpiche , also known as the edge- 
runner, where the grinding stones roll upon the floor, at 
the same time turning about a central upright, — con- 
trivances which aro mainly used for the preparation of 
silver ores ,* but by far the largest proportion of the gold 
quartz of California and Australia is reduced by (3) the 
stamp mill, which is similar in principle to that used in 
Europe for the preparation of tin and other ores, but has 
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received special modification in many details. Fig. 5 
represents the ordinary Californian pattern of a stamp mill. 
The stamp is a cylindrical iron pestle faced with a chilled 
cast-iron shoe, removable so that it can be renewed when 
necessary, attached to a round iron rod or lifter, the whole 
weighing from 600 to 800 lb. The lift is effected by cams 
acting on the under surface of tappets a, and formed by 
cylindrical boxes keyed on to the stems of the lifter about 
one-fourfch of their length from the top. As, however, the 
Cams, unlike those of European stamp mills, are placed to 
one side of the stamp, the latter is not only lifted but turned 
partly round on its own axis, whereby the shoes are worn 
down uniformly. The bed or mortar A. is of cast-iron. The 
height of lift may be between 8 and 10 inches, and the 
number of blows from 30 to 90 per minute. The stuff, 
previously broken to about 2 inch lumps in a Blake’s rock- 
breaker, is fed in through the aperture n at the back of the 
“ battery box,” a constant supply of water being given 
from the channel 1c, and mercury in a finely divided state 
is added at frequent intervals. The discharge of the com- 
minuted material takes place through the aperture d, which 
is covered by a thin steel plate perforated with numerous 



forward by the flushing water over the apron or table in 
front, m, covered by copper plates filled with mercury, 
Similar plates are often used to catch any particles of gold 
that may be thrown back, while the main operation is so 
conducted that the bulk of the gold may be reduced to the 
afcnfco of amalgam by bringing the two metals into intimate 
contact under the stamp head, and remain in the battery. 
The tables in front are laid at an incline of about 8 degrees, 
and are about 13 feet long; they collect from 10 to 15 per 
cent, of the whole gold ; a further quantity is recovered 
by leading the sands through a gutter about 16 inches 
broad and 120 feet long, also lined with amalgamated 
copper plates, after the pyritic and other heavy minerals 
have been separated by depositing in catch pits and other 
similar contrivances. 

When the ore does not contain any considerable amount 
of free gold, mercury is not, as a rule, used in the battery. 
The pulverized stuff is received upon blanket tables or 
sluices. These are inclined boards covered with coarse 
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woollen cloth or sacking. The heavier particles become 
entangled in the fibres of the cloth, while the lighter 
deposits are carried forward by the current. At intervals 
of a quarter to half an hour the surface of the blanket 
is completely covered, when it is removed, and its con- 
tents are washed off in a tub of water and reserved for 
further treatment. This consists of amalgamation, in a 
contrivance analogous to the Hungarian mill subsequently 
described, and subsequent treatment in pan amalgamators 
somewhat similar to the arr cistra in character, but with 
grinding surfaces of iron instead of stone. 

At Schemnitz, in Hungary, quartz vein stuff containing 
a little gold, partly free and partly associated with pyrites 
and galena, is, after stamping in milk similar to those 
described above, but without rotating stamps, passed 



consists of a cast-iron pan a , having a shallow cylindrical 
bottom 6, holding 50 lb oE mercury, in which a wooden 
runner c, nearly of the same shape as the inside of the pan, 
and armed below with several projecting blades, is made 
to revolve by gearing wheels placed either above, or, as in 
the figure, below. The connexion of the runner with the 
driving shaft is effected by the three-armed crutch shown 
•in plan at e, which sits on the square part of the shaft. 
By means of set screws analogous to those oE a flour mill, 
the runner is adjusted at such a height that the knives 
just clear the surface of the mercury. The stuff from the 
stamps arrive by the gutter/, and, falling through the hole 
in the middle of the runner, is distributed over the 
mercury, when the gold subsides in virtue of its superior 
density, while the quartz and lighter materials are guided 
by the blades to the circumference and are discharged at g , 
usually into a second similar mill, and sometimes to a third, 
placed at lower levels, and subsequently pass over blanket 
tables. The most advantageous speed is from 12 to 14 
revolutions per minute. The action of this so-called mill is 
really more nearly analogous to that of a centrifugal pump, 
as no grinding action takes place in it. The amalgam is 
cleaned out about once a month. The average amount of 
gold collected from 50 tons of stuff stamped, is aboub 6 oz. 
in the mills, and in the subsequent dressing processes 1 lb of 
auriferous silver and 10 cwt. of lead. According to 
Rifctinger, mercury that has been purified by distillation 
acts much more rapidly upon gold than such as has been 
saturated with the metal without losing its fluidity, although 
the amount that can be so dissolved is Very small. 

There are various forms of pan amalgamators of Which 
space will not permit a description to be given. It may 
be stated, however, that experience of the great variety of 
pans that have from time to rime been devised has led to 



748 


GOLD 


the adoption of the more simple forms, in which the grind- 
ing is effected between horizontal flat surfaces instead of 
curved or conical bottoms, and in the pans now usually 
employed these flat grinding surfaces form an. annular 
floor round a central cone through which a vertical shaft 
passes. The Knox pan, fig. 7, may be considered to be 
fairly typical. It is of cast-iron, 4 feet in diameter and 14 
inches deep. It has a c=f=> 

false bottom to form a Ai-. 

hollow annular space JT| 

through which steam 
can be introduced. The [ f 

centre of the yoke d UdS Wii r " hi 
attached to the muller WM M s 1 lJ£2 3 

vi , is keyed to a vertical 

wrought-iron shaft S, Tj N — 

2 inches in diameter, 

which can be brought ea zas*. 

in connexion with the ! 

driving gear G. The JX JA, 

blocks r, .• ace of wood 7 .-K»os 

In working the pan 100 

lb of skimmings are introduced, and water added until the 
pulp will just adhere to a stick. After three hours grinding 
the pulp is heated with steam. About 5 lb of mercury are 
added for every charge, together with a cupful of equal 
parts of saltpetre and sal' ammoniac. After three hours 
further working, water with a little caustic lime is added, 
and the pulp is discharged first through an upper and then 
through a lower hole. 

One of the greatest difficulties in the treatment of gold 
by amalgamation, and more particularly in the treatment 
of pyrites, arises from the so-called sickening or flouring of 
the mercury ; that is, the particles, losing their bright 
metallic surfaces, are no longer capable of coalescing with 
or taking up other metals. Of the numerous remedies pro- 
posed the most efficacious is perhaps sodium amalgam. 
It appears that amalgamation is often impeded by. the 
tarnish found on the surface of the gold when it is 
associated with sulphur, arsenic, bismuth, antimony, or 
tellurium. Wurtz 1 in America (1864) and Crookes in 
England (1865) made independently the discovery that, 
by the addition of a small quantity of sodium to tho 
mercury, the operation is much facilitated. It is also 
stated that sodium prevents both the “sickening” and tlio 
“flouring” of the mercury which is produced by certain 
associated minerals. Cosmo Newberry has investigated with 
much care the action of certain metals in impeding amalgam- 
ation. 2 Wurtz recommends two amalgams, one containing 2 
and the other 4 per cent, of sodium, and in practice 1 per cent, 
or less of these is added to the mercury in the amalgamator. 
Crookes employs three kinds, which he calls A, B, and C 
amalgams ; each contains 3 per cent, of mercury, but the 
B variety has, in addition to the sodium, 20 per cent, of 
zinc, and C is mixed with 10 per cent, of zinc and 10 per 
cent, of tin. Tho addition of cyanide of potassium has 
been suggested to assist the amalgamation and to prevent 
“flouring,” but Skey 8 has shown that its use is attended 
with loss of gold. 

Separation of Gold from the Amalgam, — The amalgam is 
first pressed in wetted canvas or buckskin in order to re- 
move excess of mercury. According to Rittinger, mercury 
will dissolve from 0*05 to 0 - 08 per cent, of native gold of 
standard G50 to 850 without loss of fluidity, the solubility 
of the gold increasing with, its fineness; and until the point 
of saturation is reached, no separation of solid amalgam is 
possible. Lumps of the solid amalgam, about 2 inches in 

1 American Journal of Science and Arts, vol, xli., March 1866, 

a TJro’s Dictionary of Arts, supplement to 7th eel., p, 412 

8 Transactions of the New Zealand Institute , 1876* 


diameter, are introduced into an iron vessel lined with a 
paste of fire-clay and wood ashes, and provided with an 
iron tube that dips below the surface of water. The dis- 
tillation is then effected by heating, care being taken that 
the retort does not become visibly red in daylight. The 
amalgam yields about 30 to 40 per cent, of gold. In 
California the amalgam is retorted in cast-iron pans placed 
in cast-iron cylinders 11 inches in diameter, 4 feet 6 inches 
long, supported on brick work. The bullion left in the 
retorts is then melted in black-lead crucibles, with the 
addition of small quantities of suitable fluxes. 

The extraction of gold from auriferous minerals by fusion, 
except as an incident in their treatment for other metals, 
is very rarely practised. It was at one time proposed to 
treat the concentrated black iron obtained in the Ural gold 
washings, which consists chiefly of magnetite, as an iron 
ore, by smelting it with charcoal for auriferous pig-iron, the 
latter metal possessing the property of dissolving gold in 
considerable quantity. By subsequent treatment with 
sulphuric acid the gold could be recovered. Experiments 
on this point were made by Anossow in 1835, but they 
have never been followed in practice. 

Gold in galena or other lead ores is invariably recovered 
in the refining or treatment of the lead and silver obtained. 
Pyritie ores containing copper are treated by methods 
analogous to those of the copper smelter. This is exten- 
sively done. In Colorado the pyritie ores containing gold 
and silver in association with copper are smelted in re- 
verberatory furnaces for regulus, which, when desilverized 
by Zier vogel’s method, leaves a residue containing 20 or 
30 ounces of gold per ton. This is smelted with rich gold 
ores, notably those containing tellurium for white motal 
or regulus; and by a following process of partial reduction 
analogous to that of selecting in copper smelting, “ bottoms ” 
of impure copper are obtained in which practically all the 
gold is concentrated. By continuing the treatment of 
these in the ordinary way of refining, poling, and granulat- 
ing, all the foreign matters other than gold, copper, and 
silver are removed, and, by exposing the granulated metal 
to a high oxidizing heat for a considerable time, the copper 
may be completely oxidized while the precious metals are 
unaltered. Subsequent treatment with sulphuric acid 
renders the copper soluble in water as sulphate, and the 
final residue contains only gold and silver, which is parted 
or refined in the ordinary way. This method of separating 
gold from copper, by converting the latter into oxide and 
sulphate, is also used at Oker in the Harz. 

Chlorination Proem . — Plattner suggested that the resi- 
dues from certain mines at Iteichenstein, in Silesia, should 
be treated with chlorine after tho arsenical products had 
been extracted by roasting. The process, which depends 
upon the fact that chlorine acts rapidly upon gold, but 
does not attack ferric oxide, is 
now adopted in Grass Valley, 

California, where the waste mine- 
rals, principally pyrites from tail- 
ings, have been worked for a 
considerable time by amalgama- 
tion. The roasting is conducted 
at a low temperature in some 
form of reverberatory furnace. 

Salt is added in the roasting to 
convert all tho metals present, 
except iron, into chlorides, The 
auric chloride is, however, decom- 
posed at tho elevated temperature into finely-divided 
metallic gold, which is then readily attacked by the chlo- 
rine gas. The roasted mineral, slightly moistened, is . next 
introduced into a wooden vat, pitched inside, and furnished 
with a double bottom, as is shown in fig. 8. Chlorina 
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is led from a suitable generator beueatli the false bottom, 
and rises through the moistened ore, resting on a bed 
of broken quartz below the false bottom, converting 
the gold into a soluble chloride, which is afterwards 
removed by washing with water. The precious metal 
is then precipitated as metallic gold by sulphate of iron. 
The process has been greatly improved in America by 
Kiistel, Deetken, and Hoffmann • with proper care it is 
a very perfect one, and yields 97 per cent, of the gold 
originally present in the ore. It is stated not to cost 
more in California than 50s. a ton. Any silver origin- 
ally present in the ore is of course converted into chloride 
of silver and remains with the residue, from which it may 
be extracted by the solvent action of brine or by amalga- 
mation. 

Refining or Parting Gold from other Metals. — Strabo 
states 1 that in his time a process was employed for refining 
and purifying gold in large quantities by cementing or 
burning it with an aluminous earth, which, by destroying 
the silver, left the gold in a state of purity. Pliny shows 
that for this purpose the gold was placed on the fire in an 
earthen vessel with treble its weight of salt, and that it was 
afterwards again exposed to the fire with two parts of salt 
and one of argillaceous rock, which, in the presence of 
moisture, effected the decomposition of the salt ; by this 
means the silver became converted into chloride. In a 
similar process still practised in blew Granada the granulated 
argentiferous gold is mixed with one part of common salt 
and two parts of brick dust. In the presence of moisture, 
effected by the passage of aqueous vapour through the 
porous pots in which the mixture is heated, the salt acts on 
the brick dust, producing silicate of soda, and the evolution 
of hydrochloric acid affords a source of chlorine for the silver. 
The chloride of silver formed fuses readily and drops off, 
exposing a fresh surface of tho alloy to the action of the gas. 

Various methods for separating gold from silver or other 
alloys appear to have been in use from ancient times. 
Among these may be mentioned prolonged oxidation by 
exposure to air, and treatment with sulphur, sulphide of 
antimony, and corrosive sublimate, In the Harz, 2 ounces 
of the granulated alloy of gold and silvor were mixed and 
heated with 1 ounco of sulphur, litharge being added to 
separate the gold remaining iu the sulphide of silver. 

Parting by Nitric Acid, tbe old process of refining, 
is now practised in England by only one firm, although 
in some refineries both the nitric acid and tho sulphuric 
acid processes are combined, the alloy being first treated 
with nitric acid. It used to be called “ quartation,” from 
the fact that 4 parts of the alloy best suited for the opera- 
tion of refining contain 3 parts of silver and 1 of gold. 
The operation may be conducted in vessels of glass or 
platinum, and each pound of granulated metal is treated 
with a pound and a quarter of nitric acid of specific gravity 
1 *32. It is the method employed iu the assay of gold 
(see Assaying). 

Refining by Sulphuric Acid is the process usually adopted 
for separating gold from silver on the large scale. It 
appears to have been proposed in France by Eizd at the 
beginning of the present century. It was actually in use 
in France in 1820, and was introduced into the Mint 
refinery, London, by Mr Mathison in 1829, 2 It is based 
upon the facts that concentrated hot sulphuric acid con- 
verts silver and copper into soluble sulphates without 
attacking the gold, the sulphate of silver being subsequently 
reduced to the metallic state by copper plates with the 
formation of sulphate of copper. 

About 80 lb of the granulated alloy are boiled for three 


1 Fabbroni, Ann. Ohm,, t. Ixxii. p. 25. 

a Report on the Royal Mint, 1837, Appendix, p. 59. 
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or four hours in a platinum vessel (fig. 9) with 2 ‘5 times 
its weight of sulphuric acid of specific gravity 1’84. The 
sulphurous acids which arise are partially condensed before 
being allowed to pass into the air. When the acid has 



Fia. 9. — Refinery Siphon and Alembic. 


ceased to act on the metal, a small quantity of sulphuric 
acid of specific gravity I ’53 is added, and, after a second 
boiling, the contents of the vessel are allowed to settle. 
The supernatant liquid is then withdrawn from the gold, 
which falls to the bottom of the vessel, and is diluted 
until its density is I ’21 or 1*26. The silver is usually 
precipitated from solution by copper plates, but sometimes 
iron is used, and the silver is roughly dried and compressed 
by an hydraulic press before it is melted into ingots. The 
gold, which is often again treated with sulphuric acid, is 
then washed and melted into ingots that contain from 997 
to 998 parts of gold in 1000. The operation of parting 
may be conducted in iron or platinum vessels j the use of 
the former was advocated by M. Tocchi, and they are still 
extensively employed. Magnificent vessels of platinum 
have, however, been made in England by Messrs John- 
son, Matthey, & Go. The alloys best suited for the 
operation contain from 800 to 950 of silver and 50 to 200 
of copper and gold, hut the proportion of gold must not ex- 
ceed 200 parts in 1000. Refiners obtain alloys in suitable 
proportions by mixing together auriferous silver and argenti- 
ferous gold, the proportions of the respective metals having 
been previously indicated by assay. By such an arrange- 
ment, silver which contains but tbe 0'0004 part of gold, or 
2-25 grains in tho troy pound, may be profitably treated. 

Cost of Refining . — The charge to tbe public for refining 
depends in a great measure on tbe amount of metal to be 
operated upon and its richness. In England, however, it 
may be considered to be about Id, per ounce for the silver 
and 4d. per ounce for gold. In France the charge is 
about 90 cents to 1 franc 25 cents for a kilogramme of silver. 

The Lower Harz smelting works produce annually from 
50 to 55 cwts. of test silver of an average fineness of 950 
silver and 50 gold per 1000 j the proportion of the latter 
metal is, however, variable, being lowest (3 per 1000) in 
tbe silver obtained from clean lead ores, and highest 
(10 per 1000) in that separated from argentiferous copper 
ores, — that from the mixed copper and lead ores being 
of intermediate richness. The silver, in quantities of 25 
kilogrammes, is refined upon small tests in a muffle, and 
when sufficiently purified is granulated by ladling it into 
water, whereby thin flattened granules suitable for dissolv- 
ing are obtained. 

The parting vessels (fig. 10) are of porcelain which, to 
protect them against fracture by irregular heating, are 
covered with wire netting and plastered over with a 
mixture of clay and smithy scales. They are mounted 
in a frame and set loose in an iron pot with a hemi- 
spherical bottom, which is heated by a fire from below ; 
the pot also serves to catch the contents of the porcelain 
vessel if the latter should be accidentally broken. The 
cover is perforated by a hole in the centre for the passage 
of a lead pipe to carry off the ' sulphurous acid fumes, 
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and a smaller one at one side through which acid may 
be introduced. These, as well as other connexions on the 
pipes carrying off the vapours, are secured by water-joints. 
The charge of about 200 ounces (6 ‘2 5 kilogrammes) of 
granulated silver is 
treated with twice its 
weight of sulphuric 
acid marking 66° 

Baumd, and, by care- 
ful firing, is dissolved 
in six hours. The 
proper management 
of the heat is of im- 
portance, as neglect 
in the conduct of the 



operation in ay easily 
lead to a breakage of 
the pot. When the 
charge is completely 
dissolved the liquid 
is allowed to settle 
for some time, and 
is then poured off 
into a lead pan, where 
the silver sulphate 
solidifies. This, when 
redissolved by an ad- 
dition of water and 
careful warming, is 
treated with strips of 
copper, the separation 
of the silver being 
facilitated by agitat- 
ing the liquid. When Pig. 10. 

the latter is found to be completely free from silver the 
heating is stopped, and the contents of the pan are allowed 
to settle for eighteen hours, when the copper solution is 
drawn off by a siphon and sent to the vitriol crystallizers. 
In the precipitation of 100 kilogrammes of silver about 
30 kilogrammes of sheet-copper are expended. 

The precipitated silver is washed with water in a copper 
vessel upon a linen filter until the reaction of copper in the 
washings ceases, and then moulded in cylindrical blocks by 
screw pressure, to express the residual water. Those when 
fire-dried are melted in black-lead pots, holding 75 lb, with 
the addition of a little soda nitre. 

The parted gold remaining in the porcelain pot, though 
already sensibly finer than is usual when iron parting 
vessels are used, still contains silver, and is therefore boiled 
once more with sulphuric acid of 66° Baumd Afterwards 
it is washed with water until silver can be no longer 
detected in the washings, when it is transferred to a 
porcelain dish and* dried. When a quantity of about 10 lb 
of gold has been accumulated, it is mixed with a little 
borax glass, melted in a black-lead pot, and cast. The 
resulting bars average fine. 

Refining by Chlorine Gas. — F. Bowyer Miller 1 devised 
in 1867 the following method for separating silver from 
gold, The process, which is the one now adopted in the 
Australian mints, 2 consists in converting the silver into 
chloride by the passage of a stream of chlorine gas through 
the molten alloy. Olay crucibles are employed after hav- 
ing been saturated with a strong solution of borax and 
allowed to dry. The chlorine is introduced through the 
gold by a clay pipe passing to the bottom of the crucible, 
and connected with the chlorine generator in which the 
necessary pressure is obtained by a pressure tube 8 feet 



1 Chen. Soo. Joum „ v. xxi,, 1868, p. 606. 

9 Fourth Annual Report of Deputy-Master of Mint, 1878, p. 62. 


high. The chloride of silver is easily poured off from the 
surface of the molten metal, and by carefully fusing with 
a little carbonate of soda, the small amount of gold it 
retains is separated and falls to the bottom of the crucible. 
The gold operated upon contains from 3 to 12 per cent, 
of silver, and the average fineness of the refined gold is 
994. The operation is now conducted ou a considerable 
scale in Australia, and in the years 1871 and 1872 no less 
than 1,100,000 ounces of gold were refined by its aid in 
Sydney alone. The absolute loss of gold does not execed 
14 parts in 100,000. 

Toughening Brittle Gold . — It will be seen from p. 751 
that minute traces of certain metals, which do not exceed 
the TTr Vofh part of the mass, render gold brittle and 
unfit for coinage. Miller showed that the removal of the 
deleterious metals might be effected by converting them 
into volatile chlorides by a stream of chlorine gas. The 
process was introduced into the English mint by Roberts, 3 
who successfully treated over 40,000 ounces of brittle gold 
with but trifling loss of precious metal. Wagner has 
suggested 4 that bromine may replace chlorine in Miller’s 
process. Brittle gold may also be toughened by throwing 
a small quantity of corrosive sublimate on to the surface 
of the molten metal, but this method is wasteful, and the 
fumes evolved are deleterious. The late Mr Warington 0 
proposed to toughen brittle gold by the addition of about 
10 per cent, of black oxide of copper. The process is 
efficacious, but the crucibles become much corroded and 
even perforated ; the standard fineness of the gold is, more- 
over, lowered by such copper as is reduced to the metallic 
state. If gold is but slightly brittle, it may be toughenod 
by pouring it in a thin stream through atmospheric air into 
a crucible lined with borax, or by the addition of a small 
quantity of chloride of copper. 

Preparation of Pure Gold . — Chemically pure gold may 
be prepared by several methods. The metal, either in the 
form of powder or “ cornets ” from the purest gold that can 
be obtained, is dissolved in nitro-hydrochloric acid. Tho 
excess of acid is driven off, alcohol and chloride of potas- 
sium added to precipitate platinum, and the chloride of 
gold is then dissolved in pure distilled water, tho solution 
being diluted until each gallon docs not contain more than 
half an ounce of the precious metal. Tho solution is allowed 
to stand for several wooks, and the supernatant liquid is 
carefully removed by a siphon from any chloride of silver 
that may have fallen to tho bottom of tho vessel. TLo 
gold may then be precipitated by a stream of carefully 
washod sulphurous anhydride, or by tho addition of oxalic 
acid, formic acid, or ferrous sulphato, Tho spongy gold 
is washed with dilute hydrochloric acid, distilled water, 
ammonia water, and again with distilled water, after which 
it is melted in a clay crucible with a little bisulphato of 
potash and borax, and poured into a stone mould. Roberts 0 
prepared by this method 70 ounces of gold of which tho 
average purity was 999'96, the precipitant being oxalic 
acid. Gold precipitated by oxalic acid from an acid solu- 
tion containing copper is always contaminated with cupric 
oxalate. E. Purgotti 7 has, however, shown that by heating 
the solution with the addition of potash, a soluble double 
oxalate of copper and potash is formed, and the gold is left 
in the pure state. 

Alloys of Gold. — The most important alloys are those with silver 
and copper. Those usod for coinage at the present day contain from 
800 parts of gold in. 1000, tho standard of the Norwegian 2-kroner 


3 First and Second Annual Reports of Deputy -Master of Mint , 
p. 1870-2, p. 98 and 3ft respectively. 

* Bull. Chem. Soc. Paris, t. xxv., 1876, p. 188. 

5 Chem. Soc. Joum., xiii. 1860, p.81. 

3 Fourth Annual Report of Royal Mint, 1874, p. 46 j Committee 
of British Association Report, 1878, p. 210, 

7 Zdtschr. Anal. Chem., ix. 127. 
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piece, to 98(5 6, that of the Austrian reichsducaten, the alloying 
metal being mainly coppei In England, when gold, coins were 
hist introduced by Hemy III., m 1257, they weie ol puie gold 
Edward III , m 1345, was the first to use a standaid 994 8, and m 
1526 Homy VIII issued crowns of the double rose of the standaid 
916 6 for concurrent issue with sovereigns, and other coins of the 
original standard 994 8 In 1544 the standard foi all gold corns 


was reduced to 916*6, and again in 1546 to 833 4, the lowest point 
ever reached in England Maiy restored the old standard 994 8 
Elizabeth directed that coins of both standards, 916 6 and 994 8, 
should be issued, and the latter was employed at intervals until 
1640. Since then the lower standard, 916 6, has been solely used, 
and, as is shown by the following extract from the Coinage Act of 
1870, 33 Vic c. 10, is the one now m use • — 


Denomination of 

Coin 

Standaid Weight 

Least Cuirent Weight. 

Standaid Fineness 

Remedy Allowance 

Impenal 

Weight 

Grains 

Metnc 

Weight 

Giams 

Imperial 

Weight. 

Giams 

Metnc 

Weight. 

Grams 

Weight per piece 

Millesimal 

Fineness 

Imperial 

Giams 

Metric 

Giams 

Gold— 

Five-Pound 

Two-Pound 

Sovereign 

Half-Soveieign. 

616 37239 
246 54895 
123 27447 
61 63723 

39 94028 
15 97611 

7 98805 
3 99402 

612*50000 
245 00000 
122 50000 
61*12500 

39 68935 f 
15 87574 ) 

7 93787 ) 

3 96083 ( 

Eleven-twelfths fine 
gold, one twelfth alloy, 
or millesimal fineness 
916 66 

) 1 00000 
( 0 40000 
( 0 20000 
) 0 10000 

0 06479 

0 02592 

0 01296 

0 00648 

| 0 002 


In America and in those countries which have formed the “ Latin 
Convention,’ 1 the standard ol gold com is 900, with a “remedy” 
of ijtfW M Pcligot suggested 1 that by employing a triple 
alloy containing 581 pei cent of gold, 36 1 of coppei, and 5 8 of 
zinc, a com might be produced which, while being of the value of 
25 francs, would have the decimal weight of 10 giammes The 
alloy is perfectly malleable and of good eolom In England the 
lollowmg standards are used for plate and jewellery, 375, 500, 625, 
750, and 916 6, the alloying metal being silvei and copper in vary- 
ing proportions In Franco three alloys of the following standards 
arc used for jewellery, 920, 840, and 750 A greenish alloy used 
by goldsmiths contains 70 per cent of silver and 30 per cent, of 
gold. “ Blue gold ” is stated to contain 75 per cent, of gold and 
25 per cent, of iron. The Japanese use for ornament an alloy of 
gold and silver, the standaid of which vaiies fiom 350 to 500, the 
colour of the precious metal being developed by “pickling” in a 
mixture of plum-juice, vinegar, and sulphate of copper. They may 
he said to possess a series of bronzes, in which gold and silver 
replace tin and zme, all these alloys being chaiactenzed by patina 
having a wonderful range of tint The common alloy Slu-ya-ku- 
Do, contains 70 per cent of copper and 30 per cent ol gold , when 
exposed to air it becomes coated with a fine black patina, and is 
much used in Japan for sword ornaments Gold wire may be diawn 
of any quality, but it is usual to add 5 to 9 dwts. of copper to the 
pound 2 * 

The “solders" used for red gold contain 1 part of copper and 6 
of gold , foi light gold, 1 part of copper, 1 of silvoi, and 4 of gold 

Alloys of Gold and Silver — Electram, the natural alloy of gold 
and silver, has already been described, p, 740. Mattlnesson ob- 
served tlial the density of those alloys, the composition of which 
varies from AuAg fl to Au„Ag, is greater than that calculated from 
the densities of the constituent metals. These alloys aro haidei, 
more fusible, and more sonorous than pure gold. The alloys of tho 
foimulie AuAg, AuAg 2 , AuAgj, and AuAg 2 n ate perfectly homo- 
geneous, and liavo been studied by Level 8 Hatchett has shown, 4 
by a series of careful experiments, that certain metals, even when 
present m such small quantities as tho P ar t of the mass, 

render standard gold brittle and unfit for rolling. These metals are 
bismuth, load, antimony, arsenic, and zinc 

Gold and Zinc — With regard to tho latter metal, it may he 
remarked that, although its prosence in small quantities renders 
gold brittle, it may bo addod to gold in larger quantities without 
destroying tho ductility of the precious metal, for, as has been 
already staled, Poligot proved that a triple alloy of gold, copper, 
and zinc, which contains 5' 8 per cent, of the last-named, is perfectly 
ductile, The alloy of 11 parts gold and 1 part of zinc is, however, 
stated to he brittle. 

Gold and Tin, — Alehorne 5 * showed that gold alloyed with ^Vth 
part of tin is sufficiently ductile to he rolled and stamped into com, 
provided the metal is not annealed at a high tomperatuio. The 
alloys of tin and gold aro hard and brittle, and the combination of 
tho metals is attended with contraction ; thus tho alloy SnAu 
lias a donsity 14 ‘243, instead of 14 ‘828 indicated by calculation. 
Mattliiossen and Bose 0 obtained large crystals of the alloy Au s Sn„, 
having Llio eolom of tin, which changed to a bronze tint by oxidation. 

Gold and Iron.— Hatchett found that tho alloy of 11 parts gold 
and 1 part of iron is easily rolled without annealing. In these 
proportions tho density of the alloy is less than the mean of its 
constituent metals. 


Gold and Palladium — These metals aie stated to alloy m all 
propoitions According to Chenevix, 7 the alloy composed of equal 
parts of the two metals is grey, is less ductile than its constituent 
metals, and has the specific gravity 11*08 The alloy of 4 parts 
of gold and 1 pait of palladium is white, hard, and ductile Giaham 
has shown 8 that awiie of palladium alloyed with from 24 to 25 
parts of gold does not exhibit the remarkable retraction which, m 
pure palladium, attends its loss of occluded hydrogen. 

Gold and Platinum — Clarke states that the alloy of equal paits 
of the two metals is ductile, and has almost the colour of gold 

Gold and Rhodium . — Gold alloyed with •|th or £tli of rhodium is, 
accoidmg to Wollaston, very ductile, infusible, and ol the colour 
of gold. 

Gold and Iridium — Small quantities of indium do not destroy 
the ductility of gold, hut this is probably because the metal is 
only disseminated through the mass, and not alloyed, as it falls to 
the bottom of the crucible m which the gold is fused. 

Gold and Nickel . — Eleven parts of gold and 1 of nickel yield an 
alloy resembling biass 

Gold and Cobalt —Eleven parts of gold and 1 of cobalt form a 
brittle alloy of a dull yellow colour. 

Assay of Gold — It may be well to supplement the information 
given m tho article Assaying with some additional details as to 
tho assay of gold bullion, as practised in the Royal Mint, and of 
gold ores. The assay of bullion consists of six operations*— 

(1 ) Tho sample of metal taken for assay is flattened, and an 
assistant adjusts a portion of it to an exact weight by cutting or 
filing This weight varies with different operators horn 5 to 16 giams. 
The assayer then completes the adjustment on a more sensitive 
balance. Tho prepared assay piece is wrapped in lead foil, togethei 
with a certain amount of pure silvei, which is generally equal to 24- 
tunes the amount of gold assumed to he present In the case of 
standard gold, the weight of lead employed is to the weight of the 
alloy taken for assay as 8 to 1, and the ratio of the weight of lead to 
the "weight of copper present is 100.1. Much diversity of opinion 
exists as to the amount of lead that should he employed. The pro- 
portions recommended by D’Arcet 9 are considerably less than those 
advocated by Kandolharat ; 10 and it may be stated, witli regard to 
tho silver, that the last mentioned authority and Cliaudet recommend 
the pioportion of 1 of gold to 2& of silver, but Pettenkolei states 
that the proportion need not exceed 1 to 1J, provided that the 
subsequent boiling in nitnc acid is sufficiently prolonged. The 
amount of gold lost in cupellation has been shown by Itosslei to 
increase with the amount of lead used, aiu^ to decrease as the 
amount of silver is increased 11 

(2.) The necessary number of cupols are arranged on the bottom 
of the muffle (fig, 2, Assaying), and the packets containing 
the silver and gold are transferred from a numbered wooden lange 
to corresponding cupels. The furnace operations are then performed 
as is described m Assaying (p 727), and tho result is that each 
cupel contains a button of silver and gold. 

(3.) The button a (fig. 11) is flattened by striking it with a 
hammer on a polished anvil, first in the centre, and then on the 
edge, a third blow being given on the opposite edge which elongates 
the metal. After annealing in an iron tray, the flattened buttons 
i aro reduced by laminating rolls to the thickness of a visiting 
card c. They are again annealed and rolled into a spiral or comet d. 

(4.) These cornets are then treated with nitric acid of specific 
gravity X % either separately m parting flasks, or together in cups 


2 Ure’s Dictionary of Arts, 7th edition, 1878, vol. i p 90 

# Ann, da Chim. el m Phys. (31, t xxxvi. p. 138, and t. xxxlx. p. 138. 

* Phil Trans., 1803, part 1, pp, 43-194 

8 Phil. Tram,, 1784. 

8 Proc. Boy, me,, VOl. xi. 1800-2, p. 488 


i Wui’te, Dictionnaire de t), ii, p. 630. 

8 Proc, Boy Soc., xvil. p. 609. „ _ . 

0 Bodomann's Anleituno xur Btrg- and EMtsnmdnnischtn Proburkmst, 2a ea. 
1866, p 860 

10 Gold-ProUnerfahren, p 3. 

» Dtngi. Polytech. Mm, 80S, p. 186. 
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of platinum, which are introduced into a suitable vessel of platinum, 
an arrangement by which it will be evident much time may be saved. 
The boiling is then continued for fifteen or twenty minutes, when 
the cornets are washed with distilled water, and treated with nitric 
acid of specific gravity 1*3, and in. this the cornets remain for 
about tbe same period, after which they are again washed in. distilled 
water and dried. 




(5.) The cornets are annealed, separately, in little clay crucibles, 
or in the platinum cups in which they have been boded, by heating 
them to bright redness. They then diminish considerably in hulk 
as a (fig 11), and are of a pure yellow colour. 

(6.) The cornets are then weighed in comparison with “check 
assays ” made on pure gold. These “ checks” are necessary, as the 
accuracy of the result of an assay is liable to be affected. either by 
retention of silver or copper-, or by loss of gold by volatilization^ in 
the muffle, solution in the acid, oi- retention in the cupel. .The 
weight of gold, therefore, indicated by the balance, may be either 
less or greater than the amount originally present in the alloy. The 
correction to be applied to a gold assay will be evident from the 
following formula : 1 — 

Lot 1000 be the weight of alloy originally taken 

p the weight of the piece of gold dually obtained ; 
x the actual amount of gold in the alloy expressed in 
thousandths : 


a the weight of gold (supposed to be absolutely pure) taken 
as a check, which approximately equals * ; 
b the loss or gain in weight experienced by a during the 
process of assay, expressed in thousandths ; 
k the variation of “check gold” from absolute purity, ex- 
pressed in thousandths ; 

then the actual amount of fine gold in the cheek-piece 
k 




1000 . 


a k 


and x the corrected weight of the assay will 


loss or gain. 

If a be assumed to be equal to x this equation becomes 

* = P ± 5 

* y 

1 + 

1000. 

JSxawplc.— Lot# •= 901*1 thousandths, 
a - 920*0 „ 

5= 0*3 ,, gain in weight. 

0*1 ,, 

Then by the first formula-— 

For, as & is a gain in weight, it must be deducted, lienee 
«- 901*1 - 0*092 - 0*3 
- 900*708. 

And by tbe second formula — 

*. 901' ’1-0-3 

1 + 9.1 
1000 
- 900*708 

Assay of Gold Ores. — 500 grains of the finely powdered, sample, 
which must be taken with the greatest care and accuracy, is passed 
through a sieve of fine wire gauze with at least 80 meshes to the 
linear inch. Any residue there may he of flattened particles of 
gold is set aside for subsequent treatment, usually by direct cupel- 
lation. Assay of the ore by fusion with litharge is best suited to 
ores which do not contain much iron pyrites. For auriferous quartz 


500 grains of the ore are fused with 500 grains of red lead, 300 
grains ofsodie carbonate, 20 grains, of powdered charcoal, and . 250 
grains of borax. The mixture is introduced into a clay crucible, 
which it should half fill, and is fused in an air furnace. The button 
of reduced lead may be removed, either by pouring tbe contents of 
tbe crucible into a mould, or by breaking the crucible when cold. 
If the ore contains much iron pyrites, or is of the nature of 
“sweep,” tbe name given to carbonaceous residues which accumu- 
late in mints and. goldsmiths’ shops, it will be necessary to roast it 
in a shallow fire-clay dish placed in a muffle. In the case of pyrites 
containing about 7 dwts. to the ton, the operation would be con- 
ducted on about 1000 grains. The roasted ore is then fused with 
about the same mixture of fluxes as has been given for quartz. 

Assay by Scarification . — Scorification resembles cupellation, but 
the oxide of lead produced in the operation, instead of sinking into 
a porous cup, is held in a flat saucer of fire-clay, and dissolves the 
earthy constituents of tbe ore, leaving the precious metal to pass 
into another pox-tion of lead which remains in the metallic state. 
About 200 grains of the roasted ore are placed in the scorifier, 
intimately mixed with 500 grains of granulated and 50 grains of 
borax lead ; 500 grains of lead are then distributed over the surface 
of the mixture ; the contents of tbe scorifier are fused in a muffle ; 
air is admitted to oxidize the greater portion of the lead ; and, at 
the conclusion of the operation, tbe litharge should be perfectly 
fluid and cover the molten lead. The slag may be freed, from par- 
ticles of precious metal by the addition at the conclusion of the 
operation of a small quantity of powdered anthracite, which re- 
duces a portion of the litharge to metallic globules, which fall 
through the slag and unite with the lead button. The gold is then 
separated by cupellation, and the silver with which it is nearly 
always associated is removed by parting in nitric acid. 

Assay by mans of the Spectroscope .— Locliyer and Roberts 2 state, 
as the result of a careful spectroscopic investigation of the alloys of 
gold and coppei-, that it is possible to distinguish between alloys of 
these metals which only differ in proportion by y^^th part. 
Their experiments have been repeated in America by A. 1£. 
Oaterbridge. 3 (W. C. R. — Id. 13.) 


It will be convenient to give here, in connexion with 
the article Gold, rather than in their proper alphabetical 
place, the articles Goldbeating and Gold Lace, 
G'OLDBEATIN G-. The art of goldbeating is of great 
antiquity, being referred to by Homer ; and Pliny states 
that one ounce of gold was extended to 750 leaves, each 
leaf being four fingers square, which is throe times the 
thickness of the ordinary leaf gold of the present time, in 
all probability the art originated among Oriental communi- 
ties, where the working of gold and the use of gold orna- 
ments have been distinguishing characteristics from tlio 
most remote periods ; aud in India gold beating is still 
carried on as a craft involving many mysteries and groat 
difficulties. Ou the coffins of the Tlioban mummies speci- 
mens of original leaf-gilding are met with, where the gold 
is hi so thin a state that it resembles modern gilding. The 
Incas of Peru do not appear to have been able to reduce 
gold farther than to plates which could bo nailed for orna- 
mentation on the walls of tlieir temples. In England 
goldbeating was confined to London until within the present 
century. It was introduced into Scotland and the United 
States within that period, and it is now practised in most 
towns of any considerable size ; but so far as concerns 
Great Britain it is principally centred in London. One 
grain of gold has been beaten out to the extent of 75 square 
inches, and the same weight of silver to 98 square inches. 
Taking a cubic inch of gold at 4900 grains, this gold-leaf 
is the 367,650th part of an inch in thickness, or about 
1200 times thinner than ordinary printing paper. The 
silver, though spread over a larger surface, was thicker, 
owing to the difference in its specific gravity; but, calcu- 
lated by weight, silver is the most malleable metal with 
which we are acquainted, in that respect considerably 
exceeding gold. This experiment does not, however, 
determine the extent of the malleability of either metal, 
as the means employed to test it were found to fail before 
there was any appearance of the malleability of the metals 


1 Fourth Annual Report of the Deputy-Master of the Mint, 18 73, p. 42. 


11 Phil. Trans., 1874, vol. 3 clxiv. p. 495. 

8 Journal of the Franklm Institute, 1874. 
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being exhausted. In practice the average degree of tenuity 
to which the gold is reduced is not nearly so great as the 
example above quoted, A “book of gold” containing 25 
leaves measuring each 3£ inches, equal to an area of 264 
square inches, generally weighs from 4 to 5 grains. 

The gold used by the goldbeater is variously alloyed, 
according to the variety of colour required. Fine gold is 
commonly supposed to be incapable of being reduced to 
thin leaves. This, however, is not the case, although its 
use for ordinary purposes is undesirable on account of its 
greater cost. It also adheres on one part of a leaf touching 
another, thus causing a waste of labour by the leaves being 
spoiled , but for work exposed to the weather it is much 
preferable, as it is more durable, and does not tarnish or 
change colour. The external gilding on many public build- 
ings, such, e ij , as the Albert Memorial in Hyde Paik, 
London, is done with pure gold The following is a list 
of the principal classes of leaf recognized and ordinal ily 
prepared by British beaters, with the proportions of alloy 
per ounce they contain. 


Names of Loaf 

Piopoition 
ot Gold 

Piopoition 
of Silver 

Pi opoi tion 
of Coppei 


Gunns 

Guuns 

Guuns 

Red 

456-460 


20 24 

Pale rod 

461 


16 

Extra detq) . 

456 

12 

32 

Deep 

444 

24 

12 

Citron.. . . 

440 

30 

10 

Yellow .... 

408 

72 


Pale yellow . 

384 

96 


Lemon ... . .... 

360 

120 


Green or pale 

312 

168 


White 

240 

240 



The process of goMbcatiug is thus conducted The gold, having 
been alloyed according to the colour desned, is melted in a cru- 
ciblo, at a higher tempcmtiuo than is simply necessary to fuse it, as 
its malleability is unpioved by exposmo to a grcatei heat; sudden 
cooling docs not intcri'eio with its malleable properties, gold diilei mg 
m this respect from some otlioi metals It is then east into an ingot, 
and flattened, by rolling between a pair of powerful smooth steel 
rollers, into a ribbon of inch wide and 10 foot m length to the 
ounce. After being flattened it is aimoaled and cut into pieces of 
about grs. each, or about 75 per ounce, and placed between the 
leaves of a “ euteli,” which is about half an inch thick and 3^ inches 
square, containing about 180 leaves of a tough paper manufaetuied 
m Franco. Formerly fine vellum was used for this purpose, and 
generally still it is intciloaved in the piopoition of about ono of 
vellum to six of paper. The euteli is beaten on for about 20 minutes 
with a 17-pound liammoi, which rebounds by tlio elasticity of the 
skm, and saves the labour oflit'img, by which the gold is spread to 
the size of the euteli ; each leaf is then taken out, and cut into four 
pieces, anil put between the skins of a “shoder," 4£ inches square 
and ftlis of an inch thick, containing about 720 skins, winch have 
been worn out m the finishing or “mould” process. The shoder 
requires about two hours' beating upon with a 9-pound hammer. 
As the gold will spicad unequally, tlio shoder is beaten upon after 
the larger loaves have reached the edges. The effect of this is that 
tlio margins of larger leaves come out of the edges m a state of dust. 
This allows time for the smallei loaves to reach the full size of the 
shoder, thus producing a general evenness of size in the leaves. Each 
leaf is again cut into four pieces, and placed between the leaves of a 
“ mould,” composed of about 950 of the finest gold-hpalors’ skins, 
live inches square and three-quarters of an inch thick, the contents 
of one shoder filling three moulds Tho material has now reached 
the last and most difficult stage of the process; and on the fineness 
of tlio skin and judgment of tho workman the perfection and thin- 
ness of the leaf of gold depond. Dining the first hour the hammer 
is allowed to fall principally upon the centre of tho mould. This 
causes gaping cracks upon the edges of the leaves, the sides of which 
readily coalesce and unite without leaving any trace of the union 
after being beaten upon. At the second hour, when thegold is about 
tho 150,000th part of an inch in thickness, it for the first time per- 
mits tho transmission of the rays of light. In pure gold, or gold 
hut slightly alloyed, the green rays are transmitted ; and in gold 
highly alloyed with silver, tho pale violet rays pass. The mould 
requires in all about four hours’ beating with a 7-pound hammer, 
when the ordinary thinness fox tho gold leaf of commerce will ho 
reached, A single ounco of gold will at this stage be extended to 
76x4x4*« 1200 leaves, which will trim to squares of about 3| 
inches each. Tho finished leaf is then taken out of the mould, 
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and the lough edges are tiinnned off by slips of the latan fixed in 
parallel giooves of an instrument called a waggon, the leaf being 
laid upon a leathern cushion for that pui pose The sizes to which 
Bntish leaf is cut aie 3, 3£, 3|, 3jj, and 3^ inches The leaves 
thus prepaied are placed into “books” capable of holding 25 
leaves each, which have been rubbed over with led oehie to pi event 
the gold clinging to tlie papei. The leaf is mud foi gilding 
pictuie flames, and foi other ornamental pui poses. See Gilding 

The fine membrane called goldbeaters’ slan, used for 
making up the shoder and mould, is the outer coat of the 
caecum or blind gut of tlie ox. It is stripped off in lengths 
about 25 or 30 inches, and freed from fat by dipping m a 
potash solution and seiapmg with a blunt knife It is 
afterwards stretched on a frame ; two membranes are glued 
together, treated with a solution of aromatic substances or 
camphor in isinglass, and subsequently coated with white 
of egg. Finally they are cut into squares of 5 or 5£ inches ; 
and to make up a mould of 950 pieces the gut of about 380 
oxen is required, about 2\ skins being got from each animal. 
A skin will endure about 200 beatings m the mould, after 
which it is fil for use in the shoder alone 

The dryness of the euteli, shoder, and mould is a matter 
of extreme delicacy. They lequire to be hot-pressed every 
time they aie used, although they may be used daily, 
to remove the moisture which they acquire from the atmo 
sphere, except m extremely frosty weather, when they 
acquire so little moisture that then a difficulty arises from 
their over dryness, whereby the brilliancy of the gold is 
diminished, and it spreads very slowly under the hammer. 
On the contrary, if the cutch or shoder be damp, the gold 
will become that which is technically termed hollow or 
sieve-like ; that is, it is pierced with innumerable micro- 
scopical holes , and in the moulds in its more attenuated 
state it will become reduced to a pulverulent state. This 
condition is more read ily produced in alloyed golds than m 
fine gold. It is necessary that each skin of the mould 
should l e rubbed over with calcined gypsum (the fibrinated 
variety) each time the mould may be used, in order to pre- 
vent the adhesion of the gold to the surface of the skm m 
beating Dentist gold is gold leaf carried no furtlior than 
the cutch stage, and should be perfectly pure gold. 

By the above process also silver is beaten, but not so 
thin, tlie inferior value of tho metal not rendering it com- 
mercially desirable to bestow so much labour upon it. 
Copper, tin, zme, palladium, lead, cadmium, platinum, and 
aluminium can be beaten into thin leaves, but not to the 
same extent as gold or silver. 

GOLD AND SILVER LACE. Under this heading a 
general account may be given of the use of the precious 
metals in textiles of all descriptions into which they enter. 
That these metals were used largely in the sumptuous 
textiles of the earliest periods of civilization there is abund- 
ant testimony; and to this day, in the Oriental centres 
whence a knowledge and the use of fabrics inwoven, orna- 
mented, and embroidered with gold and silver first spread, 
the passion for such brilliant and costly textiles is still most 
strongly and generally prevalent The earliest mention of 
the use of gold in a woven fabric occurs in the description 
of the ephod made for Aaron (Exod. xxxix. 2, 3) — “ And 
he made the ephod of gold, blue, and purple, and scarlet, 
and fine twined linen. And they did beat the gold into 
thin plates, and cut it into wires (strips), to work it in the 
bine, and m the purple, and in the scarlet, and in the fine 
linen, with cunning work.” In both the Iliad and the 
Odyssey distinct allusion is frequently made to inwoven and 
embroidered golden textiles. Many circumstances point to 
the conclusion that the art of weaving and embroidering 
with gold and silver originated in India, where it is still 
principally prosecuted, and that from one great city to 
another the practice travelled westward,— Babylon, Tarsus, 
Baghdad, Damascus, the islands of Cyprus and Sicily, Con- 
X. — 95 
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sfcantmople and Venice, all in the process of time becom- 
ing famous centres of these much prized manufactures. 
Alexander the Great found Indian kings and princes 
arrayed m robes of gold and purple ; and the Persian 
monarch Darius, we are told, wore a war mantle of cloth 
of gold, on which were figured two golden hawks as if 
pecking at each other. There is reason, according to 
Josephus, to believe that the u royal apparel” worn by 
Herod on the day of his death (Acts xu. 21) was a tissue 
of silver, Agrippina, the wife of the emperor Claudius, 
had a robe woven entirely of gold, and from that period 
downwards royal personages and high ecclesiastical digni- 
taries used cloth and tissues of gold and silver for their 
state and ceremonial lobes, as well as for costly hangings 
and decorations. In England, at different periods, various 
names were applied to cloths of gold, as ciclatoun, tar- 
tarium, naques or nac, baudelria or baldachin, Cyprus 
damask, and twssewys or tissue. The thin flimsy paper 
known as tissue paper, is so called because it originally was 
placed between the folds of gold “tissue” to prevent the 
contiguous surfaces from fraying each other. At what time 
the drawing of gold wire for the preparation of these tex- 
tiles was first practised is not accurately known. The art 
was probably introduced and applied in different localities 
at widely different dates, but down till mediaeval times the 
method graphically described m the Pentateuch coutiuued 
to be practised with both gold and silver. 

Fabrics woven with gold and silver continue to be used 
on the largest scale to this day in India , and there the 
preparation of the varieties of wire, and the working of the 
various forms of lace, brocade, and. embroidery, is at once 
an important and peculiar art. The basis of all modern 
fabrics of this kind is wire, the “ gold wire ” of the manufac- 
turer being m all cases silver gilt wire, and silver wire 
being, of courso, composed of pure silver. In India the 
wire is drawn by means of simple draw plates, with rude 
and simple appliances, from rounded bars of silver, or gold- 
plated silver, as the case may be. The wire is flattened 
into the strip or ribbon-like form it generally assumes by 
passing it, fourteen or fifteen strands simultaneously, over 
a fine, smooth, round-topped anvil, and beating it as it 
passes with a heavy hammer having a slightly convex 
surface From wire so flattened there is made in India 
s oniri, a tissue or cloth of gold, the web or warp being 
composed entirely of golden strips, and rupo i, a similar 
tissue of silver. Gold lace is also made on a warp of thick 
yellow silk with a weft of flat wire, and in the case of 
ribbons the warp or web is composed of the metal. The 
flattened wires aro twisted arouud orange (in the case of 
silver, white) coloured silk thread, so as completely to cover 
the thread and present the appearance of a continuous wire; 
and in this form it is chiefly employed Jfor weaving into 
the rich brocades known as kincobs or kinbb&bs. Wires 
flattened, or partially flattened, are also twisted iato exceed- 
ingly fine spirals, and in this form they ore the basis of 
numerous ornamental applications. Such spirals drawn 
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out till they present a waved appearance, and in that state 
flattened, are much used for rich heavy embroideries termed 
karchobs. Spangles for embroideries, &c., are made fiom 
spiials of comparatively stout wire, by cutting them down 
ring by ring, laying each Q-like ring on an anvil, and by a 
smart blow with a hammer flattening it out into a thin 
round disk with a slit extending from the centre to one 
edge. Fine spirals are also used for general emhiOideiy 
purposes. The demand for various lauds of loom-woven 
and embroidered gold and silver work in India is immense, 
and the variety of textiles so ornamented is also veiy great. 
“ Gold and silver,” says Dr Bird wood in liis llandhool, to 
the Brilish-lncUan Section, Pans Exhibition, 1878, a aie 
worked into the decoration of all the more costly loom- 
made garments and Indian piece goods, either on the 
holders only, or m stripes throughout, oi m diapered figures. 
The gold-bordered loom embroideries aie made chiefly at 
Sattara, and the gold or silver striped at Tanjorc ; the gold 
figured mashrus at Tanjoro, Triclunopoly, and Ilydciabad 
in the Deccan, and the highly ornamented gold-figured 
silks and gold and silver tissues principally at Ahmedabad, 
Benares, Mursliedabad, and Triclunopoly.” 

Among the Western communities the demand for gold 
and silver lace and embroideries arises chiefly in connexion 
with naval and military uniforms, court costumes, public 
and private liveries, ecclesiastical lobes and draperies, 
theatrical dresses, and the badges and insignia ol various 
orders. To a limited extent there is a trade m gold wire 
and lace to India and China The metallic basis of the 
various fabrics is wire round and flattened, the wire being 
of thieo kinds — 1st, gold wire, which is invariably silvci 
gilt wire ; 2d, copper gilt wire, used for common liveries 
and theatrical purposes; and 3d, silver wire. These wires 
arc drawn by the ordinary processes, and the lluLteuing, 
when done, is accomplished by passing the wire between 
a pair of revolving rollers of flue polished steel. The vari- 
ous qualities of wire arc prepared and used in precisely the 
same way as in India, — lound wire, flab wire, thread made 
of flat gold wire twisted round orange-coloured silk or 
cotton, known in the trade as “orris,” fine spirals and 
spangles, all being in use in tho West as in the East. The 
laco is ‘woven in the same manner as ribbons, and there are 
very numerous varieties in richness, pattern, and quality. 
Cloth of gold, and brocades rich in gold and silver, aro 
woven for ecclesiastical vestments and draperies. 

Tho proportions of gold and silver in the gold thread for 
the lace trade varies, but in all cases the proportion of gold 
is exceedingly small. An ordinary gold lure wire is drawn 
from a bar containing DO parts of silver and 7 of copper, 
coated with 3 parts of gold. On an average each ounce 
troy of a bar so plated is drawn into 1500 yards of wire ; 
and therefore about 16 grains of gold cover a mile of wire. 
If is estimated that about 250,000 minces of gold wire are 
made annually in Great. Britain, of which about 20 per cent, 
is used for the headings of calico, muslin, Ac,, and tho re- 
mainder is worked up in the gold lace trade. 


GOLDAST, Memhioe Haiminsfeld (1576-1635), an 
historical writer and collector whose works did great service 
to tho study of the older documents of Germany, was born, 
January 0, 1576 (or 1578), of poor Protestant parents, near 
Bischofzell in Thurgau. His university career at Ingoldstadt 
and Alfdorf was cut short by his poverty; but at length, in 
1603 , after ho had spent some time at St Gall and Geneva, 
partly supported by the loarned and benevolent jurist 
BarLholomous Schobinger, he obtained tho post of secre- 
tary to Henry, duko of Bouillon, and with him ho went 
to Heidelberg and Franlcfort-on-the-Main. Bub Goldast, 


though able and laborious, had fallen info an unsettled 
way of life, and in 1604 wo find him in the service of 
the Baron Ilohensax-— then the possessor of that unique 
manuscript of old German poems which now forms one of 
the treasures of the National Library at Paris, and which 
Goldast was the first to make partially accessible by tho 
press. Before long ho was back in Switzerland, and by 
1606 he was again in Frankfort living by his pen, and 
finding his efforts to obtain a regular post frustrated by 
Lipsius and Scioppius, whom he had offended by his out- 
spokenness. In 1611 he was appointed councillor at tho 
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court of Saxe-Weimar ; m 1615 lie entered tlie service of the 
count of Schaumburg at Buckeburg, and in 1625 returned 
to Frankfoit, As the transport of his books from Bucke- 
burg to Frankfoit was attended with danger, owing to the 
warlike operations then on foot, he entrusted them to the 
town of Bremen, and they now form part of the municipal 
library. Appointed m 1627 councillor to the emperor and 
to the elector of Treves, Goldast soon after passed into 
tlie service of the landgrave of Hesse-Darmstadt, who raised 
him to be chancellor ot the university of Giessen. He died 
at Giessen in the beginning of 1635. Nothing peihaps 
proves the value of Goldast’s labours better than the fact 
that, in consideration of the service he has rendered, the 
modern historical and philological investigator is willing to 
condone the almost unpardonable sin of direct literary 
forgery of which he has been accused and convicted. 

Among his more impoitant works are his Parceneticorvm vctcrum 
(Lille, 1604), which contained the Kumg Tyro von Schoiiland, 
the fFinsbrlcen, and the JFtnsbehn; lierum Alamanmcarum 
Scriptorcs, Frankf 1606, 3 vols , nowed. by Senckenberg. ibid. 1730, 
Monarchic^ S llomani imperii, Fiankf, 1621 ' Commentai'ii de rcqvo 
Bohemia:, Hanover, 1627, new ed. by H Schmmlc, Frankf 1719 
He edited the works of Pirklieunei and De Thou; and a volume 
ol correspondence, Virorum Gil. ad Goldastum cjnstolcc, was 
published m 1688. See Senekenberg’s Goldasti Memotia, prefixed 
to Her Alamnnn Scrip., 1730 , Bayle’s Dictionary ; and Yon 
Htuimor, Geschichlc dcr gcrmanischen Philology:, Munich, 1870 

GOLDBERG, a town in the Prussian province of Silesia, 
capital of a circle in the government district of Liegnitz, is 
situated 14 miles S.W. of that town, on the Katzbach, an 
affluent of the Oder. The principal buildings are an old 
church dating from the beginning of the 13th century, the 
Schwabo-Prioscmuth institution, completed in 1876, for the 
board and education of orphans, and the gymnasium,' which 
in the 17th century enjoyed great prosperity, and numbered 
Wallenstein among its pupils The chief manufactures are 
woollen cloth, flannel, gloves, stockings, leather, and beer, 
and there is a considerable trade m corn and fruit. Gold- 
borg owes its origin and name to a gold mine in the neigh- 
bourhood, which, however, has been wholly abandoned since 
the time of the Hussite wars. Population (1875), 6492. 

The town suffered heavily from the Tartars in 1241, from the 
plague in 1334, from tlio Hussites in 1428, and horn tho Saxon, 
imperial, and Swedish forces during the Thirty Yeais’ War. On 
27th May 1813 a buttle took place near it between tho French under 
Macdonald and tlie roar guard of tho Russians under Wittgenstein; 
and on tho 23d August of the same year a skirmish, in which Mac- 
donald suffered defeat from tho Prussians under B1 richer. 

GOLD COAST, a British colony in Western Africa recon- 
stituted on the 24th of July 1876 by a royal charter which 
defines it as consisting of two settlements — (1) the Gold 
Coast proper, comprising “all places, settlements, and terri- 
tories which may at any time belong to us in Western 
Africa, between tho fifth degree of west longitude and the 
second degree of east longitude ; and (2) the settlement of 
Lagos, similarly comprising all possessions between the 
second and fifth degrees of east longitude.” The charier 
appoints a governor, establishes a legislative andan executive 
council, and authorizes the appointment of judges and other 
legal officers, <fcc. Both the Gold Coast colony and Lagos 
had previously boon administered by lieutenant-governors 
dependent on the governor of Sierra Leone ; and the two 
divisions are still sufficiently distinct to require separate 
treatment. 

By Bosnian, the Dutch factor at Elmina in the begin- 
ning of the 18th century, the Gold Coast is said to extend 
“ about 60 miles, beginning with the Gold River, 3 miles 
west of Assini, or 12 mil os above Axim, and ending 
with the village Ponni, 7 or 8 miles east of Acra.” 1 
In modorn times, Cape Apollonia ( 2° 35' W. long.) being 

1 See jyauwkeuHge Beschryving van de Guinese Goud-Tand-en 
Slave Kust, Amsterdam, 1709 (frequently translated). 


accepted as the western boundary, and the mouth of the 
Yolta river (0° 41' 2"E. long.) as the eastern, the whole coast 
measures about 225 miles, and this is divided into two 
sections, the windward or western and the leaward or 
eastern, the boundary between the two being the Secoom 
nver (0° 3' 2" W. long.). Beginning at the west, the first 
places on the coast that deserve to be mentioned are Grand 
Bassam and Assini, both French settlements up to 1870. 
The mouth of the river Assini forms the outlet of a senes of 
lagoons, the eastmost of which is fed by a considerable river 
— the Tanno or Tando. About 55 miles eastward from this 
point are the Four Hills or Hummocks of Apollonia, where 
the English formeily had a fort , and about 20 miles from 
Apollonia is the mouth of the Ankobne. Three miles 
further and we come to Axim, the site of an old Dutch fort 
built near the mouth of the Axim river; and other 20 
miles and we reach Great Friedrichsburg, founded by the 
Brandenburg Company Rounding Cape Three Points 
(2° 7' W. long ), whose vicinity is marked by a line of 
breakers nearly 2 } miles long, the first place of importance 
that we find is Akodah or Aquidah, and 10 miles beyond 
Akodah lies the better known Dixcove or Dick’s Cove. 
From Dixcove Pompendi is distant 10 miles, and other 12 
or 13 miles brings us to Secondee, which is only 8 or 9 
miles from the mouth of the Busum (or Sacred) Prah. 
With the exception of the Volta this is the largest river of 
the Gold Coast , it is on one of its sub-tributaries that 
Coomassee is situated A t the mouth of the B eyah, 1 9 or 20 
miles eastward, stands Elmma, or in the native language 
Edena, one of the most important posts of European 
settlement, with a native population of some 10,000 (see 
Elmina.). Eight miles east of Elmina is Cape Coast 
Castle, which was the capital of the British territory 
until 1876. Anamaboe, 10 miles distant, is a town of 
some 4000 or 5000 inhabitants, with a free port and a 
good landing-place ; and about 38 miles further on we come 
to Winnebah, which up till 1812 was the seat of an 
English fort. About 11 miles eastward there is another 
abandoned fort at Barrocoe ; and at Barrocoe we are only 
23 miles from Acra or Accra (in Tshi Nkran), the present 
capital of the Gold Coast colony. It was selected instead of 
Cape Coast Castle on account of its comparatively healthy 
position. In the words of Dr A. F. Elliot, it is the healthiest 
station on the west coast of Africa, being surrounded for 
miles by fresh undulating ground, and backed at the distance 
of a day's journey, or about 30 miles, by a range of hills 
where Europeans can recruit. A sanitary station has been 
fixed at Akropong, 1800 feet above the sea-level, where 
the Basel missionaries have their headquarters. About 2 
miles east of Acra is the old Danish fort of Chnstiansborg. 
There is no station of much importance except Tassi, Ponce, 
and Great Ningo or Ningua, in the 60 miles between Acra 
and the Volta. The Volta, otherwise known, as the Fir aw, 
the Shilao, or the Amu, is a large river, the course of which 
has been only partially explored, but which may be ex- 
pected to furnish a means of opening up the interior. In 
December 1875, M. M, J. Bonnat, journeying partly by 
water and partly by land, proceeded as far as Salaha or 
Paraha, a commercial town of some 18,000 inhabitants. 
He reports that the Labelle rapids, though 25 feet high, can 
be ascended by steamers during the rains in September and 
October, because at that season the river rises 50 feet The 
lower part of the course is of difficult navigation m the dry 
season owing to the shallows, Addah, on the right hank 
of the river near its mouth ; Quittah, the seat of a British 
fori; and Jellah Coffi, a trading port, are the principal 
places on the coast between the Volta and Flouhow, which 
lies at the eastmost extremity of the Volta lagoon. Accord- 
ing to the ordinary divisions we enter the Slave Coast 
when we proceed east of the Volta. 
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Such are the chief points of interest along the Gold Coast but j 
theie is a considerable range of temtory extending fiom 20 to 60 j 
miles inland, which belongs to the colonial piotectoiate , and about 
this a few words are necessary. The western portion of the pio- 
tectorate is occupied by the woody hill country of Fanti, whicn 
stietches n oi tliwards towards Ashantee Fiom the mouth. ot tlie 
Secoom a fine lange varying m height from 1200 to 1500 or 1600 
feet stretches NM, and divides the eastern poition into two 
halves Between the mountains and tlie sea theie aie large stretches 
of prairie land, m which the grass grows to a height of 10 oi 12 feet. 

The inhabitants of the Gold Coast may be divided into two great 
classes— the Tshi or Chee, a black tvpe, and the Acia, aiedtype. 
The Fantis and Ashantis, both belonging to the former class, 
have aheady been described m Asuan tee The Akems live m a 
thick forest legion, and maintain existence by hunting, gold-digging, 
and the gathering of wood snails. The capital of their country is 
Kyebi 1 The Aquapems aie extensively engaged in aguculture and 
in trade, both with the other tubes and with Europeans The Ga 
oi Acra, a clever race, greatly modified by contact with Emopcan 
cultiue, aie to be found m all the towns of the West African coast 
as mtisans and sailors They are employed by the interior tubes 
as middle men and intei preters. On the right hank of the Yolta 
are the Adangmc 2 or Adampe, distinguished by strength and little- 
ness. The Ciobos live in little villages m the midst of the palm 
tree woods which grow round about the Ci oboberg, an eminence about 
1000 feet high. 

The Tshi or Chee language 3 belongs to the great piefix-piono- 
mmal gioup. ft comprises many dialects, -which may, however, 
be reduced to two classes or types 4 Alcan dialects are spoken m 
Assmi, Amanalua (Apolloma), Awmi, Atlanta, Wasaw, Tshuforo 
(Juffei or Tufel), and Deulcyera in the west, and in Asen, Alcem, 
and Aquapem m tlie east, as well as m the diflerent parts of 
Ashantee. Fante dialects ai e spoken, not only in Fauti propei, but 
in Alula or the country lound Cape Coast, m Ahoia, Agynialio, 
Akomfi, Gomoa, and Agona The difference between tlie two types 
is not very great , a Fanti, for example, can converse without much 
difficulty with a native of Aquapem or Ashantee, his language being 
in fact a deteriorated form of the same oi igmal. Alcem is consulei ed 
the finest and purest of all the Akan dialects. The Aquapem, 
which is based on the Alcem but has imbibed Fanti influences, 1ms 
been made the book-language by the Basel missionaues About 
a million people m all, it is estimated, speak dialects of the Tshi. 
The south-eastern corner of the Gold Coast is occupied by another 
language known as the Ga or Acia, which comprises the Ga pioper 
and the Adaugmo and Ciobo dialects. Ga proper is spoken by about 
40,000 people, including the inhabitants of Ga and Kmka (i e. , 
Dutch and British Acra, m Tshi, Nkran, and Kankan), Osu (i e , 
Chnstiansborg), La, Tessi, Ningua, and numerous inland villages. 
It has been i educed to writing by the missionaries. The Adangmc 
and Crobo dialects are spoken by about 80, 000 people. They differ 
very considerably from Ga proper, but books printed in Ga can he 
useil by both the Crobo and Adangme natives Another language 
known as Guan is used m parts of Aquapem and in Annin beyond 
the Volta; but not much is known either about it or tlie Obutu 
tongue spoken in a few towns m Agona, Gomoa, and Akomfi Tlio 
dialects of the Ahanta country have still to be investigated 15 

Mahometanism and Christianity are both making themselves felt 
to some extent among the natives of tho Gold Coast. A Danish 
mission was started at Chnstiansborg about 1736 by Protten and 
Huckoff, the Moravian brethren In 1835 the Wesleyan mission 
began its labours among the Fanti. The Basel missionaries had 
made a start in 1828, but it was not till 1835 that they wore fairly 
settled at Akropong, the capital of Aquapem. They now have 
stations also at ICyebi, at Kukurantimy, at Ahunc, at Ahokoli, at 
Addah, and at Acra, and the leaders of the English expedition 
against the Ashantces speak very highly of their labours. 

The climate of the Gold Coast is notoriously unhealthy. 
At Cape Coast Castlo the thermometer ranges from 72° to 
83° or 90°, and the amount of moisture in the atmosphere is 
very great. Not only are the coasts in many places lined 
with swamps and lagoons, but, according to Dr Gordon, the 


1 Sec an interesting paper by Captain Hay. “On the District of 
Alcem m West Africa,” vxJourn, Hoy, Qeogr. Soc ., London, 3876. 

a Adaugmo = Adan-gbe, i.e,, Adah language, so called from tlie town 
of Ada or Addah on the Volta, 

3 This name appears in a great variety of forms— Kwi, Ekwi, Okwi, 
Oji, Odscln, Otsui, Tyi, Twi, Tshi, Tschi, Cliwee, or Chee. 

1 See Rev. J. G. Christaller, A Grammar of the Ashante and Fante 
Language called Tshi, Basel, 1875, 

B See D, L. Carr and F, P. Brown, Mfantsi (i.e., Fanti) Grammar, 
Cape Coast, 1808 ; Zinmiermann, Grammatical Sketch and Vocabulary 
of the Akra or Ga language, Stuttgart, 1 858 ; and A Dictionary, 
f'hiqlish, Tshi , Akra, by Christaller, Locher, and Zimmevmann, Basel, 
1874. 


very basis rock of the country — a granite in which iron ore 
and hornblende are present — gives off under tbe influence of 
the air and the ram large quantities of sulphuretted hydrogen 
gas. The native towns are populous and dirty, and to add 
to the evil it was, until the prohibition of the British autho- 
rities (at Elmma by Colonel Festmg, and at Cape Coast 
by Governor Strahan), the custom to bury the dead in the 
floors of the houses. Intermittent fevers, remittent fevers 
(the so-called coast fever is of this class), and dysenteiy aie 
the diseases most to be dreaded by tbe Euiopean. “ The 
native inhabitants,” says Marcus Allen, “appear to enjoy 
tolerable health and to live to an average age ; but m the 
ramy season it is not uncommon to find them suffering 
from pleurifcis and pneumonia, rheumatic attacks, bronchitis, 
and catarrh.” 

Though the precious dust to which the Gold Coast owes 
its name is no longer obtained in any considerable quan- 
tities by the rude methods of collection employed by Bio 
natives, there is abundant proof that tho whole legion is 
more or less auriferous, and it is possible that European 
energy and skill might make it again a real gold coast. 
In some parts of tbe country— m tho neighbourhood of tho 
Volta, for example— the suiface of the ground is broken by 
innumerable small pits dug by the native miners. 0 At 
present tbe value of the territory is mamly duo to tho pro- 
fusion of vegetable products supplied by tlio rich alluvial 
soil. Of the timbei trees winch abound in tho vast 
stretches of forest, the best known are several species of 
the genus bombax (silk cotton tree, Ac.), from which canoes 
and wooden wares aro manufactured, and tho odoom used 
for building and cabinet-work. The cocoa-nut and tho 
palm oil are common along the coast, and the bioad-fruit 
tree has been introduced with success at Napoleon. Indian 
corn, yams, cassava, sweet potatoos, tiger-nuts, gi ound-nuts 
(Ante his hypoc/wci), Guinea corn (Sorghum vnUjarv), Guinea 
grains (Amonwm gmna-paradisi ), the egg-plant (tiolanum 
ovigenim) , bourne seed, oranges, limes, shaddocks, pine 
apples, gmger, and indigo are some of the many objects of 
cultivation. Nor must tho kola nut bo forgotten (.Star alia 
acuminata ), variously styled colat, kliola, and in older 
writers gura or gouroo ; for it is the favourite substitute 
in Western Africa for the betel nut, and forms an important 
article of export. Both tobacco and cotton are indigenous, 
but neither is cultivated by the natives. Gofl’eo and 
tobacco aro grown by tho missionaries at Akropong. 

Tho oxports aro mainly gold dust, palm oil, and palm 
kernels; and the imports, in exchange, dry goods from the 
United Kingdom, and tobacco and spirits from America. 
In 1875 and 1876 tho exports wore respectively of the 
value of £327,012 and .£465,268, and tho corresponding 
imports amounted to .£361,672 and £i<if>,088. The 
revenue of tho Gold Coast, mainly derived from customs 
duties, was £67,368 in 1875, and £61,788 in 1876 ; the 
corresponding expenditures were £67,308 for 1875, and 
£93,944 for 1876. There is no public debt. 

Tho jurisdiction of England on tho Gold Coast was defined by 
tho bond of the 0th of March 1844, an agreement with the native 
chiefs by which Her Majesty receives the right of trying criminals 
ancl impressing humau sacrifices, pannyaring, ice. The limits of the 
protcctoiate inland were not very rigidly defined. Tho purelinso 
of the Danish forts in 1851, and of tho Dutch forts and temtory in 
1871, led to the consolidation of the British power along tho coast ; 
and the Ashnnteo war of 1873-74 resulted in the extension of tho area 
of British, influence towards the interior. By the royal ordinances ot 
December 1874 the selling, buying, or dealing in slaves was declared 
unlawful, and. no person can any ionger be put in pawn for debt ; 
but those who were actually slaves at that date are loft in the same 
state, except where cruelty cau he proved against the masters, 

See The Golden Coast or a Description of Guinney, together with a 


a For many in tei eating details on the gold of the Gold Coast, see 
the chapter specially devoted to tho subject in Burton’s Wanderings 
in I Test Africa. 
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7 elation of such persons as got wonderful estates by their trade thither , 
London, 1665 James Hoi ton, Medical Topography of the West 
Coast of Africa, London, 1859, Physical ancl Medical Climate, 
London, 1867, and Letters on the Political Condition of the Cold 
Coast, London, 1870 , Otto Fmsch, “ Die Goldkuste und lhie 
Bewohner m lhiem lieutigem Zu&tande,” m Zcitsch fur allg. 
Erdkunde, Beilin, 1864 , Wanderings m West Africa by aF P G S 
(i e., Captain Bui ton), London, 1863, Maieus Allen, TheGold Coast, 
London, 1874 , Chailes A Goidon, Life on the Gold Coast, London, 
1S74 , Captain Oioft, “ Exploration of the Itivei Yolta,” m Proc 
Roy Geog Soc , Loud, 1874, P Wimn, “Anfange der Easier 
Mission auf dor Goldkuste,” m Fvangehsches Missions-Magazin, 
1874, E Bulil, “Die Busier Mission auf dei Goldkuste,” Ibid , 
1877. The following maps aie of seiviee , — J. Wyld, Map of 
British Possessions on the Gold Coast, London, 1873 , Die GoWcuste 
nach den Arbcii.cn der Missionare A Rus, &c., Basel and Stuttgart, 
1873 , and E Stanford, Map of the Gold Coast, &c., 1873. 

GOLDEN" BULL (Latin, Bulla Atjrjsa) is, in general, 
the designation of any charter decorated with a golden seal 
or bullet, either from the intrinsic importance of its contents, 
or from the rank and dignity of the beslower or the recipi- 
ent The custom of thus giving distinction to certain docu- 
ments is said to be of Byzantine origin, though if this be 
the case it is somewhat strange that the word employed as 
an equivalent for golden bull m Byzantine Greek should be 
the hybrid xp v o-o(3ov XXov (cf. Codinus Curopalates, 6 piyas 
X.oyo6cT7]^ StaTarra to, 7rapa rou /3acriAecos anrocrTeWofieva 
wpouray/xara /<cu xp v erof3ovkXo. 7rpos re 'Pvpyus, ^ouXravas, Kal 
roTapxovs ; and Anna Cotnneiia, Alexiacl, lib. in , Sia 
Xpv(rof3ov/\iov Xoyov , lib. Vlll., XP V crofiovXov \6yov). Ill 
Germany a Goidon Bull is mentioned under the reign of 
Henry I. in Ghromca Cassin., ii. 31, and the oldest 
German example, if it be genuine, dates from 983 At 
first the golden seal was formed after the type of a solid 
coin, but at a later date, while the golden surface presented 
to the eye was greatly increased, the seal was really com- 
posed of two thin metal plates filled in with wax. The 
number of golden bulls issued by the imperial chancery 
must have been very large; the town of Frankfort, for 
example, still preserves no fewer than eight. But the name 
has become practically restricted to a few documents of un- 
usual political importance, the golden bull of the Empire, 
the goidon bull of Brabant, the golden bull of Hungary, 
aud the golden bull of Milan — and of these the first is un- 
doubtedly the golden bull par excellence. 

It was drawn up under the direction of the emperor 
Charles IV., aud it was formally ratified m 1356, — the first 
twenty -three chapters by the diet of Nuremberg GOth 
January), and the remaining seven by the diet of Metz (25th 
December). The actual redaction has been assigned to 
Bartolus de Saxoferrato, to Budolf of Friedberg the im- 
perial secretary, and even to the emperor himself; but 
thore is no distinct authority for any of the three hypo- 
theses as opposed to the others. A brief statement of the 
general purpose of its enactments has already been given 
at page 495 of the present volume Tho exordium is 
a strangely rhetorical lamentation over the miseries of 
divisiou, and more especially of a kingdom divided against 
itself ; and the body of the document gives a survey of the 
duties, privileges, and relations of the various dignitaries of 
the empire, the emperor, tho electors ecclesiastical and secu- 
lar, the doctoral plenipotentiaries, and the officers of the 
court. As might almost be expected, a large place is given 
to rules of ceremony and etiquette. At first the document 
was known simply as the Lex Carolina; but by aud by the 
name of tho Book with tho Golden Bull came into use, and 
the present elliptical title was sufficiently established by 
1417 to be officially employed in a charter by King Sigis- 
mund. Tho original autograph was committed to the care 
of the electoral prince of Mainz, as chancellor-in -chief of the 
empire, and it was preserved in the imperial archives at 
Mainz till 1789. Official transcripts were probably fur- 
nished to oach of the seven electors at the time of tho pro- 
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mulgation, and before long many of the other members of 
the empire secured copies for themselves. The transcript 
which belonged to the elector of Treves is preserved in the 
state archives at Stuttgart, that of the elector of Cologne m 
the court library at Darmstadt, and that of the elector of 
Bohemia in the imperial archives at Vienna. Berlin, 
Munich, and Dresden also boast the possession of an 
electoral transcript , and the town of Kitzmgen has a con- 
temporary copy in its municipal archives. There appears, 
however, to be good reason to doubt the genuineness of 
most of these so-called original transcripts. But perhaps 
the best known example is that of Frankfort-on-the-Main, 
which was procured from the imperial chancery in 1366, 
and is adorned with a golden seal like the original Not 
only was it regularly quoted as the indubitable authority 
in regard to the election of the emperors in Fiankfort itself, 
but it was from time to time officially consulted by mem- 
bers of the empire. 

The manuscript consists of 43 leaves of paichment of medium 
fpiality, each measuring about 10 J inches m height by m breadth. 
The seal is of the plate and wax type. On the obverse appears a 
hguie of the emperoi seated on his throne, with the sceptre in bis 
light hand and the globe m his left, a shield, with the downed 
impenal eagle, occupies the space on tho one side of the throne, and 
a corresponding shield, with the ciowned Bohemian lion with two 
tails, occupies the space on the other side , and lound the maigin 
runs the legend, Karolus quartus divma favente dementia, lloman- 
o? im miperator sevipei Augustus et Boemice rex. On the reverse is 
a castle, with the words Auica Roma on the gate, and the ciicum- 
scriptxon leads, Roma caput Mundi Regit oi lis frena rotundi. The 
original Latin text of the bull was printed at Nuremberg by 
Creussuer m 1474, and a second edition by Kobergen appealed at 
the same place m 1477. Since that time it has been h equently 
reprinted from various manuscripts and collections. Goldastus 
gave the Palatine text, compared with those of Bohemia and Frank- 
fort in lus Colledio Constitutionum Impel ialiuin, tom. l. Another 
is to be found m Onupluius Panvimus, De Comitiis Impel n, and 
as an appendix to Cujacius, De feitdis , and a third, of unknown 
history, is piefixed to the Codex Recessuum Imperii, printed at 
Mamz m 1599, and again m 1615. The Fiankfort text appeared 
in 1742 — Aiirca Bulla secundum exemplar originale Frankfurtense 
— from the pen ot Wolfgang Cli Multz German translations, 
none of which, however, liad any official authority, were published 
at Nuremberg, 1474( ? ); at Venice, Johannus Jenson, 1476; and at 
Slrasbuig, Joli Preussen, 1485 Among the eailiei commentatois 
of the document are Buxtoif, Donumcus Arumaeus, Maitinus 
ltnmelius, H Canmius, G. T. Dietrich, Ostcrmann, Speidelius, 
and Lmmceus (In Auream bullam, Strasburg, 1662). The student 
will find a good account of tho older literature of the subject 
in Burner, Commentarii de origme et progressw legum Germani- 
carum, 1787 (vol. u.)j and, besides the important work of Ohlen- 
sehlager, Neue Erlautentngcn der Guldener Bulla, Frankfort and 
Leipsic, 1766, he may consult I! G. Thuleniarins, De bulla aurea 
argentea, &c, Heidelberg, 1682 (which gives the Fiankfoit text of 
the bull of Charles IV., a golden bull of Androiiicus of Constanti- 
nople, the Bulla Brabantma, and the capitulation of Maximilian 
II.); Putters, Staatsverfassung des dcutschen Reichs, Gottingen, 
1788; Pfister, Geschiehte der Dcutschen, Hamburg, 1831 (vol. m ); 
and Stobbe, Gesch. der Dcutschen Rechtsqudlen, Brunswick, 1860, 
A learned article on “ Goldene Bulle,” by PI. Brandes, will be found 
in Evsch and Gruber's Encyclopadic , 1861. 

GOLDEN-EYE, a name indiscriminately given in many 
parts of Britain to two very distinct species of Ducks, from 
the rich, yellow colour of tbeir mdes. The commonest of 
them — the Anas fuligula of Linnaeus and Fuligula cristata 
of most modern ornithologists — is, however, usually called 
by English writers the Tufted Duck, while u Golden-eye ” 
is reserved in books for the A. clangula and A. glaucion of 
Linnseus, who did not know that the birds he so named 
were but examples of the same species, differing only in 
age or sex ; and to this day many fowlers perpetuate a like 
mistake, deeming the “ Morillon,” which is the female or 
young male, distinct from the “ Golden-eye ” or “ Battle- 
wings ” (as from its noisy flight they oftener call it), which 
is the adult male. This species belongs to the group known 
as Diving Ducks, and is the type of the very well-marked 
genus Clangula of later systematists, which, among other 
differences, has the posterior end of the sternum prolonged 
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so as to extend considerably over, and, we may not un- 
reasonably suppose, protect the belly — a character possessed 
in a still greater degree by the Mergansers (Merging), while 
the miles also exhibit in the extraordinarily developed 
bony labyrinth of their trachea and its midway enlargement 
another resemblance to the members of the same Subfamily. 
The Golden-eye, 0. glaucion of modem miters, has its 
home m the noithern parts of both hemispheres, whence 
in winter it migrates southward ; but as it is one of the 
Ducks that constantly resorts to hollow trees for the purpose 
of breeding it haidly transcends the hmit of the Arctic 
forests on either continent. So well known is this habit 
to the people of the northern districts of Scandinavia, that 
they very commonly devise artificial nest-boxes for its accom- 
modation and then own profit. Hollow logs of wood are 
prepared, the top and bottom closed, and a hole cut in the 
side. These are affixed to the trunks of living trees m 
suitable places, at a convenient distance from the ground, 
and, being readily occupied by the birds in the breeding- 
season, are regularly robbed, first of the numerous eggs, 
and finally of the down they contain, by those who have 
set them up. 

The adult male Golden-eye is a very beautiful . bird, 
mostly black above, but with the head, which is slightly 
crested, reflecting rich green lights, a large oval white patch 
under each eye, and elongated white scapulars , the lower 
parts are wholly white and the feet bright oiange, except 
the webs, which are dusky. In the female and young male, 
dark brown replaces the black, the cheek-spots are indis- 
tinct, and the elongated white scapulars wanting. The 
Golden-eye of North America has been by some authors 
deemed to differ, and has been named G. americana, but 
apparently on insufficient grounds. That country, however, 
has, in common with Iceland, a very distinct species, G, 
islanclica, often called Barrow’s Duck, which is but a rare 
straggler to the continent of Europe, and never, so far as 
known, to Britain In Iceland and Greenland it is the only 
habitual representative of the genus, and it occurs from 
thence to the Eocky Mountains. In breeding-habits it 
differs from the commoner species, not placing its eggs in 
tree-holes ; but how far this difference is voluntary may be 
doubted, for m the countries it frequents trees are wanting. 
It is a larger and stouter bird, aud in the male the white 
cheek-patche3 take a more crescentic form, while the head 
is glossed with purple rather than green, and the white, 
scapulars are not elongated. The New World also possesses 
a third aud still more beautiful species of the genus in G. 
alb sola, known m books as the Buffel-headod Duck, and to 
American fowlers as the “Spirit-Duck” and “Butter-ball” 
— the former name being applied from its rapidity in diving, 
and the latter from its exceeding fatness in autumn. This 
is of small size, but the lustre of the feathers in the male 
is most brilliant, exhibiting a deep plum-coloured gloss on 
the head. It breeds in trees, and is supposed to have 
occurred more than once in Britain. (a. bt.) 

GOLDEN FLEECE. See Argonauts 
GOLDEN LEGEND. See Vobagune, Jacobus de, 

GOLDEN EOSE (rosa anrea), an ornament, made of 
wrought gold and set with gems, which is blessed by the 
pope on the fourth (Laetare) Sunday of Lent, and usually 
afterwards sent as a mark of special favour to soine distin- 
guished individual, church, or civil community. The cere- 
monies which at present accompany the consecration of a 
golden rose are of a somewhat elaborate character, and are 
explained by liturgists as designed to make it specially 
emblematic of Christ and of the Christian graces. Some 
difficulty is experienced in tracing them to their ultimate 
origin; but the custom of blessing aud sending some symbol 
of the kind seems to be as old at least as the time of 
Gregory the Great, with whom it was a frequent practice to 
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send persons whom he wished to flatter a few particles 
filed from “ Peter’s chains,” and set in keys or crosses of 
gold (Greg., Op. li. 648, 711, 796, 1031, ed. 1705). This 
practice continued to be observed for several centuries ; thus 
we find Gregory VII. , m 1079, writing to Alphonso of 
Castile, “Ex more sanctorum misimus vobis claviculam 
aureamm quade catemsbeati Petri benedictio eontmetur” 
(Mansi, Cone. Gen., xii. 460) The first mention of the 
“ golden rose,” as such, is said to occur m the 11th century ; 
and an allusion to it is certainly made m the Chronicle of 
William of Newburgh (1197) Pope Urban V., who sent a 
golden rose to Joanna of Naples in 1366, is alleged to hare 
been the first to determine that the consecration should be 
annually observed. Among the very numerous recipients 
of this honour have been Heury VIII. of England, the 
famous Gonsalvo de Cordova, and, in more recent times, 
Napoleon III. of France and Isabella II. of Spam. The gift 
of the golden rose used almost invariably to accompany the 
coronation of the king of the Eomans, If in any particu- 
lar year no one is considered worthy of the rose, it is laid 
up m the Vatican. 

GOLDFINCH (German GvldfinJc 1 ), the Fringilla.cardu- 
elis of Linnaeus aud the Garcluehs elegans of later authors, 

' an extremely well-known bird found over the greater parts 
of Europe and North Africa, and eastwards to Persia and 
Turkestan. Its gay plumage is matched by its sprightly 
nature, aud together they make it one of the most favourite 
cage-birds among all classes. As a songster it is indeed sur- 
passedby many other species, but its docility and ready attach- 
ment to its master or mistress makes up for any defect in its 
vocal powers. In some paits of England the trade in Gold- 
finches is very consideiable. In I860 Mr Hussey reported 
(. ZooL , p. 7144) the average annual captures near Worthing 
to exceed 11,000 dozens — nearly all being cock-bircls ; and 
a witness before a Committee of the House of Commons 
in 1873 stated that, when a boy, he could take forty dozens 
m a morning near Brighton. In these districts and others 
the number has of late years becomo much reduced, owing 
doubtless in part to the fatal practice of catching the birds 
just before or during the breeding-season ; but perhaps the 
strongest cause of their growing scarcity throughout the 
kingdom is the constant breaking-up of was to lands, and the 
extirpation of weeds (particularly of the Order Compoxita) 
essential to the improved system of agriculture ; for in many 
parts of Scotland, East Lothian for instance, where Gold- 
finches were onco as plentiful as Sparrows, they arc now 
only rare stragglers, and yet there they have not boon thin- 
ned by netting. Though Goldfinches may occasionally be 
observed iu the coldest weather, incomparably the largest 
number leave Britain in autumn, returning iu spring, and 
resorting to our gardens and orchards to breed, when the 
lively song of the cock, and the bright yellow wings of both 
sexes, quickly attract the notice of oven tho unobservant. 
The nest is a beautifully neat structure, often placed at no 
great height from the ground, but generally so well hidden 
by the leafy hough on which it is built as not to bo easily 
found, until, tho young being hatched, the constant visits 
of the parents reveal its site. When tho broods leave the 
nest they move into the more open country, and frequent- 
ing pastures, commons, heaths, and downs, assemble in 
large flocks towards tho end of summer. Eastward of the 
rongo of the present species its place is taken by its con- 
gener G. caniceps, which is easily recognized by wanting 
the black hood and white ear-coverts of our own bird. Its 
home seems to bo in Central Asia, but it moves southward 
in winter, being common at that season in Cashmere, and 
is not unfrequently brought for sale to Calcutta, The 
position of the genus Carduelis in the family FringilUdce 

1 The more common German name, however, is Distelfmk (Thiatle- 
Hncli) or Stieghts. 
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is not very clear. Structurally it would seem to have some 
relation to the Siskins ( Chrysomitris ), though the members 
of the two groups have very different habits, and perhaps its 
nearest kinship lies with the Hawfinches ( Coccothrciustes ). 
See Finch, vol. ix. p. 191. (a. n.) 

GOLDFISH ( Carassius aurcitus). In China ancl the 
warmer parts of Japan a fish extremely similar to the 
Crucian carp of Europe is of very common occurrence in 
ponds and other still waters. In the wild state its colours 
do not differ from those of a Crucian carp, and like that 
fish it is tenacious of life and easily domesticated. Albinos 
seem to be rather common; and as in other fishes (for 
instance, the tench, carp, eel, flounder), the colour of most 
of these albinos is a bright orange or golden yellow ; occa- 
sionally even this shade of colour is lost, the fish being 
mors or less pure white or silvery. The Chinese have 
domesticated these albinos for a long time, and by careful 
selection have succeeded in propagating all those strange 
varieties, and even monstrosities, which appear in every 
domestic animal. In some individuals the dorsal fin is only 
half its normal length, in others entirely absent ; in others 
the anal fin has a double spine ; in others all the fins are of 
nearly double the usual length. The snout is frequently 
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malformed, giving the head of the fish an appearance 
similar to that of a bull-dog. The variety most highly 
prized at present has an extremely short snout, eyes which 
almost wholly project beyond the orbit, no dorsal fin, and 
a very long three- or four-lobed caudal fin (Telescope-fish). 
The gold-fish is now distributed over nearly all the civilized 
parts of the world. It was first brought to England in the 
year 1091, but was very scarce till 1728, when it was 
imported in great numbers from Holland, where the fish 
had already become domesticated. It will not thrive in 
rivers ; in large ponds it readily reverts to the coloration 
of the original wild stock. It flourishes best in small 
tanks and ponds, in which the water is constantly changing 
and does not freeze ; in such localities, and with a full 
supply of food, which consists of crumbs of bread, bran, 
worms, small crustaceans, and insects, it attains to a length 
of from C to 12 inches, breeding readily, sometimes at 
different timos of the same year. 

GOLD HILL, a town of Storey county, Nevada, United 
States, is situated at the head of a precipitous ravine of the 
Nevada mountains, 1 mile S. of Virginia city, and 328 E. 
from San Francisco by rail. The name was derived from 
a small hill connected with the famous Oomstock lode, and 
containing rich golden ore. Some of the most valuable 
mines of this lode are within the limits of the town, the 
average yield being about two million dollars monthly in 
gold and silver. Though there are some quartz mills within 
the town, the greater part of the ore is conveyed to the 
mills on Carson river. There is a fine hall in connexion 
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with the miners’ union, and another has been erected by 
the Oddfellows and Freemasons. The Methodists, Epis- 
copalians, and Roman Catholics are the principal denomina- 
tions of the town. Gold Hill obtains its water supply in 
conj unction with Virginia from the summit of the Sierra 
Nevada, 25 miles distant. The population in I860 was 
638, and in 1870 4311. Since then it has been rapidly 
increasing, and must have more than trebled its numbers. 

GOLDINGEN, in Lettish Kuldiga, a district town of 
the Russian province of Courland, in 50° 58' N. lat. and 
11° 58' E. long., 85 miles W.N.W. of Mittau, on the left 
bank of the Windau, which forms a beautiful waterfall — 
the Rummel — in the neighbourhood. On the Schlossberg 
or Castlehill are a few remains of the foundations of what 
in the end of the 18th century was the most magnificent 
ruin in Courland, and in the 17th century had been the 
palatial residence of the dukes. The town is beautifully 
built; and it possesses a Lutheran church dating from 1 CO 6, 
and a Catholic church five years older, a hospital and two 
almshouses, two benevolent societies, founded respectively 
in 1836 and 1839, and a society of rural economy. Brush- 
making is the only local industry of much importance. In 
1861 the population was 5475 (2764 males), of whom the 
greater proportion were Lutherans, 1551 being Jews, 360 
Roman Catholics, and 290 members of the Greek Church ; 
but according to the Si Petersburg Calendar for 1878 it has 
diminished to 4758. The castle of Goldingen was founded 
in 1249 by Dietrich of Groningen, and in 1347 the town re- 
ceived its first charter of privileges from Goswin von Gerike, 
master of the Teutonic order. It has been a district town 
since 1795. 

GOLD LACE. See under Gold, p. 753. 

GOLDONI, Carlo (1707-1793), the most illustrious 
of the Italian comedy-writers, and the real founder of 
modem Italian comedy. His life is known to us from 
his Memoires , which, though they do not reveal a great 
thinker, are of great value as faithfully representing the 
Italian society, especially the Venetian society of the 18 th 
century. Goldoni was bom at Venice in 1707, in a fine 
bouse near St Thomas’s church. His father Giulio was a 
native of Modena. The first playthings of the future 
writer were puppets which he made dance ; the first books 
he read were pfiays, — among others, the comedies of the 
Florentine Cicognini. Later he received a still stronger 
impression from the Mandragora of Macchiavelli. At 
eight years old he had tried to sketch a play. His father, 
meanwhile, had taken his degree in medicine at Rome and 
fixed himself at Perugia, where he made his son join him ; 
but, having soon quarrelled with his colleagues in medicine, 
he departed for Chioggia, leaving his son to the care of 
a philosopher, Professor Caldini of Rimini. The young 
Goldoni soon grew tired of his life at Rimini, and ran away 
with a Venetian company of players. He began to study 
law at Venice, then went to continue the same pursuit at 
Pavia, but at that time be was studying the Greek and 
Latin comic poets much more and much better than books 
about law. “ I have read over again,” he writes in his 
Memoires , “ the Greek and Latin poets, and I have told to 
myself that I should like to imitate them in their style, their 
plots, their precision ; but I would not be satisfied unless I 
succeeded in giving more interest to my works, happier 
issues to my plots, better drawn characters, and more 
genuine comedy.” For a satire entitled 11 Colosso , which 
attacked the honour of several families of Pavia, he was 
driven from that town, and went first to study with the juris- 
consult Morelli at Udine, then to take his degree in law at 
Modena. After having worked some time as clerk in the 
chanceries of Chioggia and Feltre, his father being dead, he 
went to Venice, to exercise there his profession as a lawyer. 
But the wish to write for the stage was always strong in 
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him, and. he tried to do so ; he made, however, a mistake in 
his choice, and began with a tragedy, Amalasnnta, which 
was represented at Milan and proved a failure. In 1734 
he wrote another tragedy, Belisano, which though not 
much better, chanced nevertheless to please the public. 
This first success encouraged him to write other tragedies, 
some of which wete well received; but the author himself 
saw clearly that he had not yet found lus proper sphere, 
and that a radical dramatic reform was absolutely neces- 
sary for the stage. He wished to create a cliaractenstic 
comedy in Italy, to follow the example of Molihre, and 
to delineate the realities of social life in as natural a manner 
as possible. His first essay of this kind was Momolo Cor- 
tescw (Momolo the Courtier), written in the Venetian dialect, 
and based on his own experience Other plays followed — 
some interesting from their subject, others from the char- 
acters; the best of that period aio —Le trentcuhie Bis- 
grazie d’Arlecchino, La JLotte critica, Lei Banccirotta , La 
Donna di Garbo. Having, while consul of Genoa at Venice, 
been cheated by a captain of Ragusa, lie founded on this 
lus play L’ Impostor e. At Leghorn he made the acquaint- 
ance of the comedian Medobac, and followed him to 
Venice, with lus company, for which ho began to write his 
best plays. Once he promised to write sixteen comedies 
in a year, and kept his word , among the sixteen are some 
of his very best, such as II Caffe, II Bwjiardo, La Pamela. 
When he left the company of Medebac, lie passed over to 
that maintained by the patrician Vendramin, continuing 
to write with the greatest facility. In 1701 he was called 
to Paris, and before leaving Venice he wrote Una delle 
ultivie Sere di Cavnevale (One of the Last Nights of Car- 
nival), an allegorical comedy in which he said good-bye to 
his country At the one! of the representation of this play, 
the theatre resounded with applause, and with shouts 
expressive of good wishes Goldoni, at tins proof of public 
sympathy, wept as a child. At Paris, during two years, ho 
wrote comedies for the Italian actors; then lie taught 
Italian to the royal princesses; and for the wedding of 
Louis XVI, and of Marie Antoinette he wioto in French 
one of his best comedies, Le Bourn Bienfaisant, which was 
a great success. When he retired from Pans to Versailles, 
the king mado him a gift of 6000 francs, aud fixed on 
him an annual pension of 1200 francs. It was at Ver- 
sailles he wrote his Memoirs , which occupied him till he 
reached his eightieth year. The Revolution deprived him 
all at once of his modest pension, and reduced him to 
extreme misery , he dragged on his unfoitunate existence 
till 1793, and died on the 6th of February. The day 
after, on the proposal of An dr 6 Chenier, the Convention 
agreed to give tho pension back to tho poet ; and as lio 
had already died, a reduced allowance was granted to liis 
widow. 

The best comedies of Goldoni arc —La Donna di Garbo, La Bol- 
iega di Caffh, Pamela nubile, Le Baruffc chiozzottc, I lluslcghi , 
Todero Bronlolon, ffli Imamorah, II Ventaglio, II Bugianlo, La 
Casa Nova, II Burbero lenefico, La Locandiera. See P. G. Moi- 
ra enfci, Carlo Goldoni, Venice, 1875, 

GOLDSCHMIDT, Hermann (1802-1866), a German 
painter and astronomer, was the son of a Jewish merchant, 
and was born at Frankfort on the 17th Juno 1802. He for 
ten years assisted his father in lus business; but, his love of 
art having been awakened while journeying in Holland, he 
in 1832 began tho study of painting at Munich under 
Cornelius and Schnorr, and in 1836 established himself: at 
Paris, where he painted a number of pictures of more than 
averago merit, among which may be mentioned the Cuixuean 
Sibyl, 1844 ; an Offering to Venus, 184b ; a View of Rome, 
1849 , the Death of Romeo and Juliet, 1857 ; and several 
Alpine landscapes. In 1847 he began to devote his atten- 
tion to astronomy ; and from 1852 to 1861 he discovered 
fourteen asteroids ^between Mars and Jupiter, on which 


account he received the grand astronomical prize fioni the 
Academy of Sciences. His observations of tho protuberances 
on the sun, made during the total eclipse on the 10th July 
I860, are included m the work of Madler on the eclipse, 
published m 1861. Goldschmidt died at Fontainebleau, 
26th August 1866. 

GOLDSMITH, Oiiver (1728-1774), one of the most 
pleasing English writers of the IStli century. He was of 
a Protestant and Saxon family which had been long settled 
in Ireland, and which had, like most other ProLestaut and 
Saxon families, been, in troubled times, harassed and put 
in fear by the native population. His father, Charles 
Goldsmith, studied in the reign of Queen Anne at the 
diocesan school of Elphin, became attached to the daughter 
of the schoolmaster, married her, took oidcus, and seLlled 
at a place called Pallas, in the comity <>1 Longford. 
There he with difficulty suppoited Ins wife and chiidieu 
on what he could earn, partly as a curate and partly as a 
farmer. 

At Pallas Oliver Goldsmith was born m November 1728. 
That spot was then, for all practical purposes, almost as 
remote from the busy and splendid capital in which lus 
later years were passed as any clearing in Upper Canada 
or auy sheep walk in Australasia now is. Even at this 
day those enthusiasts who venture to make a pilgi image 
I to the birthplace of the poet are forced to perform tho 
' latter part of their journey on foot. The hamlet lies far 
from any high road, on a dreary plain which, in wet 
weather, is often a lake. The lanes would break any 
jaunting car to pieces ; and there aro ruts and sloughs 
through which the most strongly IrnilL wheels cannot be 
dragged 

While Oliver was still a child his father was presented to 
a living worth about X200 a year, in tho county of West 
Meath. The family accordingly quitted their cottage in the 
wilderness for a spacious house on a frequented road, near 
the village of Lissoy Here the boy was taught his letters 
by a maid-servant, and was sent in his seventh year to a 
village school kept by an old quartermaster on half pay, 
who professed to teach nothing but reading, writing, and 
arithmetic, but who had an inexhaustible fund of stories 
about ghosts, banshees, and fairies, about tho groat Rap- 
pareo chiefs, Baldoarg O’Donnell and galloping Hogan, and 
about the exploits of Peterborough and Stanhope, Iho stir- 
prise of Monjuicli, and the glorious disaster of lUiliuegn. 
This man must have been of the Protostnnt loligion ; bub 
lie was of tho aboriginal race, and not only spoke tho Irish 
language, but could pour forth unpremeditated Irish verses. 
Oliver early became, and through life continued to be, a 
passionate admirer of the Irish music, aud especially of the 
compositions of Carolan, somo of tho last notes of whose 
harp he heard. It ought to be added that Oliver, though 
by birth one of the Englishry, and though connected by 
numerous ties with tho Established Church, never showed 
tho least sign of that contemptuous antipathy with which, 
in his days, the ruling minority in Ireland too generally 
regarded the subject majority. So far indeed was lie from 
sharing in tho opinions and feelings of the caste to which 
he belonged that lie conceived an aversion to tho Glorious 
and Immortal Memory, and, even when George III. was 
on the throne, maintained that nothing but the restoration 
of the banished dynasty could save the country. 

From the humble academy kept by the old soldier Gold- 
smith was removed in his ninth year. He went to several 
grammar-schools, and acquired some knowledge of the 
ancient languages. His life at this time seems to have been 
far from happy. He had, as appears from the admirable 
portrait of him at Knowie, features harsh even to ugliness. 
The small-pox had set its mark on him with more than 
usual severity. His stature was small, and his limbs ill 
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put together. Among boys little tenderness is shown to 
personal detects , and the ridicule excited by poor Oliver’s 
appearance was heightened by a peculiar simplicity and a 
disposition to blunder which he retained to the last. He 
became the common butt of boys and masters, was pointed 
at as a flight in the play-ground, and flogged as a dunce m 
the school-room. When he had risen to eminence, those 
who had once derided him ransacked their memory for the 
events of his early years, and lecited repartees and couplets 
which had dropped from him, and which, though little 
noticed at the time, were supposed, a quarter of a century 
later, to indicate the powers which produced the Vicar of 
Wakefield and the Desei ted Village. 

In his seventeenth year Oliver went up to Trinity Col- 
lege, Dublin, as a sizar. The sizars paid nothing for food 
and tuition, and very little for lodging ; but they had to 
perform soino menial services from which they have long 
been relieved They swept the court, they carried up the 
dinner to the fellows’ table, and changed the plates and 
poured out the ale of the rulers of the society Goldsmith 
was quartered, nob alone, in a garret, on the window of 
which his name, scrawled by himself, is still read with 
interest From such gariefcs many men of less parts than 
his have made their way to the woolsack or to the episcopal 
bench Bat Goldsmith, while he suffered all the humili- 
ations, throw away all the advantages of Ms situation. He 
neglected the s'u.hes of the place, stood low at the examin- 
ations, was turnod down to the bottom of his class for 
playing the buffoon m the lecture-room, was severely repri- 
manded for pumping on a constable, and was caned by a 
brutal tutor for giving a ball m the attic story of the 
college to some gay youths and damsels from the city 

"While Oliver was leading at Dublin a life divided 
between squalid distress and squalid dissipation, his father 
died, leaving a mere pittance. The youth obtained liis 
bachelor’s degree, and left the university. During some 
time tho humble dwelling to which his widowed mother had 
retired was lus home. He was now in his twenty-first 
yoar; it was necessary that lie should do something; and 
Ins education seemed to have fitted him to do nothing but 
to dress himself in gaudy colours, of which he was as fond 
as a magpie, to take a hand at cards, to sing Irish airs, to 
play the flute, to angle in summei, and to tell ghost stories 
ley the fire in wiuter. He tried five or six professions in 
turn without success. He applied for ordination ; but, as 
he applied in scarlet clothes, he was speedily turned out of 
tho episcopal palace. He then became tutor in an opulent 
family, but soon quitted his situation in consequence of a 
dispute about play. Then he determined to emigrate to 
America. His relations, with much satisfaction, saw him 
set out for Cork on a good horse, with £30 in his pocket. 
But in six weeks he came back on a miserable hack, with- 
out a penny, and iuformed his mother that the ship in which 
he had taken his passage, having got a fair wind while he 
was at a party of pleasure, had sailed without him. Then 
he resolved to study the law. A generous kinsman 
advanced £50. With this sum Goldsmith went to Dublin, 
was enticed into a gaming house, and lost every shilling. 
He then thought of medicine. A small purse was made 
up ; and m his twenty-fourth year he was sent to Edin- 
burgh. At Edinburgh he passed eighteen months iti 
nominal attendance on lectures, and picked up some super- 
ficial information about chemistry and natural history. 
Thence he went to Leyden, still pretending to study physic. 
He left that celebrated university, the third university at 
which he had resided, in his twenty-seventh year, without 
a degree, with the merest smattering of medical knowledge, 
and with no property but his clothes and his flute. His 
flute, however, proved a useful friend, He rambled on foot 
through Flanders, France, and Switzerland, playing tunes 
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which every wheie set the peasantry dancing, and which 
often procured for him a supper and a bed. He wandered 
as far as Italy. His musical peiformances, indeed, were 
not to the taste of the Italians ; but lie contrived to live on 
the alms which he obtained at the gates of convents. It 
should, however, be observed that the stones which he 
told about this part of his life ought to be received with, 
great caution ; for strict veracity was never one of his 
viitues , and a man who is ordinal ily inaccuiate in nar- 
ration is likely to be more than ordinarily inaccurate when 
he talks about liis own travels Goldsmith indeed was so 
legardless of truth as to assert in print that he was present 
at a most interesting conversation between Voltaire and 
Fontenelle, and that this conversation took place at Pans. 
How it is certain that Voltaire never was within a hundred 
leagues of Pans during the whole time which Goldsmith 
passed on the Continent. 

In 1756 the wanderer landed at Dover, without a shilling, 
without a friend, and without a calling. He had indeed, 
if his own unsupported evidence may be trusted, obtained 
from the university of Padua a doctor’s degree , but this 
diguity proved utterly useless to him. In England lus* 
flute was not m request , there were no convents , and lie 
was forced to have recourse to a senes of desperate expedi- 
ents. He turned strolling player ; but his face and figui e 
were ill suited to the boards even of the humblest theatie. 
He pounded drugs and ran about London with phials for 
charitable chemists. He joined a swarm of beggars, which 
made its nest in Axe Yard. He was for a time usher of a 
school, ancl felt the miseries and humiliations of tins situ- 
ation so keenly that he thought it a promotion to be 
permitted to earn his bread as a bookseller’s hack ; but he 
soon found the new yoke more galling than the old one, 
and was glad to become an usher again. He obtained a 
medical appointment in the service of the East India Com- 
pany; but the appointment was speedily revoked Why it 
was revoked we are not told. The subject was one on 
which he never liked to talk. It is probable that he vas 
incompetent to perform the duties of the place. Then he 
presented himself at Surgeon’s Hall for examination, as 
mate to a naval hospital Even to so humble a post lie 
was found unequal. By this time the schoolmaster whom 
he had served tor a morsel of food ancl the third part of a 
bed was no more. Nothing remained but to return to the 
lowest drudgery of literature. Goldsmith took a garret in 
a miserable court, to which he had to climb from the 
brink of Fleet Ditch by a dizzy ladder of flagstones called 
Breakneck Steps. The court and the ascent have long dis- 
appeared, but old Londoners well remember both Here, 
at thirty, the unlucky adventurer sab down to toil like a 
galley slave 

In the succeeding six years he sent to the press some 
things which have survived, and many which have 
perished He produced articles for reviews, magazines, 
and newspapers ; children’s books, which, bound in gilt 
paper and adorned with hideous woodcuts, appeared m the 
window of the once far-famed shop at the corner of Saint 
Paul’s Churchyard; An Inquiry into the State of Polite 
Learning in Europe, which, though of little or no value, is 
still reprinted among his works ; a Life of Beau Nash , 
which is not reprinted, though it well deserves to be so ; a 
superficial and incorrect, but very readable, History of 
England, in a series of letters purporting to be addressed 
by a nobleman to his son ; and some very lively and amus- 
ing Sketches of London Society, in a series of letters purport- 
ing to be addressed by a Chinese traveller to his friends. 
All these works were anonymous ; but some of them were 
well known to be Goldsmith’s ; and he gradually rose in 
the estimation of the booksellers for whom he drudged. 
He was, indeed, emphatically a popular writer. For 
X. — 96 
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accurate research, or grave disquisition he was not well 
qualified by nature or by education. He knew nothing 
accurately, his reading had been desultory , nor had he 
meditated deeply on what he had read. He had seen much 
of the world ; but he had noticed and retained little more 
of what he had seen than some grotesque incidents and 
characters which had happened to strike his fancy.^ But, 
though his mind was very scantily stored with materials, he 
used what materials he had in such a way as to produce a 
wonderful effect. There have been many greater writers ; 
but peihaps no wntei was ever more uniformly agreeable. 
His style was always pure and easy, and, on proper occa- 
sions, pointed and energetic. His narratives were always 
amusing, his descriptions always picturesque, his humour 
rich and joyous, yet not without an occasional tinge of 
amiable sadness. About everything that he wrote, serious 
or sportive, there was a certain natural grace and decorum, 
hardly to ice expected from a man a great part of whose 
life had been passed among thieves and beggars, street- 
walkers and merryandrews, in those squalid dens which are 
the reproach of great capitals. 

As his name gradually became knowD, the circle of his 
acquaintance widened He was introduced to Johnson, 
who was then considered as the first of living English 
writers ; to Reynolds, the first of English painters , and to 
Burke, who had not yet entered parliament, but had dis- 
tinguished himself greatly by his writings and by the 
eloquence of his conversation. With these eminent men 
Goldsmith became intimate. In 1763 he was one of tbe 
nine original members of that celebrated fraternity which 
lias sometimes been called the Liteiary Club, but which 
has always disclaimed that epithet, and still glories in the 
simple name of the Club. 

By this time Goldsmith had quitted his miserable dwell- 
ing at the top of Breakneck Steps, and had taken chambeis 
in the more civilized region of the Inns of Court. But he 
was still often reduced to pitiable shifts. Towards the close 
of 17 64 his rent was so long in arrear that his landlady one 
morning called in the help of a sheriff’s officer. The 
debtor, in great perplexity, despatched a messenger to 
Johnson, and Johnson, always friendly, though often 
surly, .sent back the messenger with a guinea, and promised 
to follow speedily, He came, and found that Goldsmith 
had changed the guinea, and was railing at the landlady 
over a bottle of Madeira. Johnson put the cork into the 
bottle, and entreated Ins friend to considoi calmly how 
money was to be procured. Goldsmith said that he had a 
novel ready for the press. Johnson glanced at the manu- 
script, saw that there were good things in it, took it to a 
bookseller, sold it for AGO, and soon returned with the 
money. The rent was paid , and the sheriff’s officer with- 
drew. According to one story, Goldsmith gave Ins land 
lady a sharp reprimand for her treatment of him ; accord 
ing to another, he insisted on her joining him in a bowl oE 
punch. Both stories are probably true. The novel which 
was thus ushered into the world was the Vicar of Wale- 
field. 

But before the Vicar of Wakefield appeared in print, 
came the groat crisis of Goldsmith's literary life. In 
Christmas week 1764 he published a poem, entitled the 
Traveller. It was the first work to which he had put his 
name, and it at once raised him to the rank o-f a legiti- 
mate English classic. The opinion of the most skilful 
critics was that nothing finer had appeared in verse since 
the fourth book of the Dundad. In one respect the 
Traveller differs from all Goldsmith’s otbor writings. In 
general his designs were bad, and his execution good In 
the Traveller, the execution, though deserving of much 
praise, is far inferior to the design. No philosophical poem, 
ancient or modern, has a plan so noble, and at the same 


time so simple. An English wanderer, seated on a crag 
among the Alps, near the point where three great countuos 
meet, looks dowm on the boundless prospect, reviews Iris 
long pilgrimage, recalls the varieties of scenery, of climate, 
of government, of religion, of national character, which he 
has observed, and comes to the conclusion, just or unjust, 
that our happiness depends little on political institutions, 
and much on the temper and regulation of our own minds. 

While the fourth edition of the Traveller was on the 
counters of the bookselieis, the Vicar of Wakefield appeared, 
and rapidly obtained a popularity which has lasted down to 
our own time, and which is likely to last as long as our 
language The fable is indeed one of the worst that ever 
was constructed It wants, not merely that probability 
which ought to be found in a tale of common English life, 
blit that consistency which ought to be found even in the 
wildest fiction about witches, giants, and fairies. But the 
earlier chapters have all the sweetness of pastoral poetry, 
together with all the vivacity of comedy. Moses and his 
spectacles, the vicar and his monogamy, the sliaiper and 
his cosmogony, the squire proving from Aristotle that rela- 
tives are related, Olivia preparing herself for the arduous 
task of converting a rakish lover by studying the contro- 
versy between Robinson Crusoe and Friday, the great ladies 
with their scandal about Sir Tomkyn’s amours and Dr 
Burdock's verses, and Mr Burcliell with his “ Fudge,” have 
caused as much harmless mirth as has ever been caused by 
matter packed into so small a number of pages. The latter 
part of the tale is unworthy of the beginning As wo ap- 
proach the catastrophe, the absurdities lie thicker and 
thicker, and the gleams of pleasantry become rarer and 
rarer. 

The success which had attended Goldsmith as a novelist 
emboldened him to try his fortune as a dramatist, He 
wrote the Goodnalured Man, a piece which had a worse 
fate than it deserved. Garrick refused to produce it at 
Drury Lane. It was acted at Covent Garden in 17G8, but 
was coldly received. Tlie author, however, cleared by his 
benefit nights, and by the sale of the copyright, no less than 
£500, five times as much as he had made by the Traveller 
and the Vicar of Wakefield together. The plot of the 
Goodnalured Man is, like almost all Goldsmith's plots, 
very ill constructed. But some passages are exquisitely 
ludicrous, — much more ludicrous indeed than suited the 
taste of the town at that time. A canting, mawkish play, 
entitled False Delicacy, had just had an immense run. 
Sentimentality was all the mode. During somo years, more 
tears were shed at comedies than at tragedies; and a 
pleasantry which moved the audience to anything more than 
a grave smile was reprobated as low. It is not strange, 
therefore, that the very best scene in the Goodnatured 
Alan , that in which Miss Richland finds her lover attended 
by the bailiff and the bailiff’s follower in full court dresses, 
should have been mercilessly hissed, and should have been 
omitted after the first night. 

In 1770 appeared the Deserted Village In mere dic- 
tion and versification this celebrated poem is fully equal, 
perhaps superior, to the Traveller, and it is generally pre- 
ferred to the Traveller by that large class of readers who 
tbink, with Bayes in the Ttehearsal, that tbe only use of a 
plan is to bring in fine things. More discerning judges, 
however, while they admire the beauty of the details, are 
shocked by one unpardonable fault which pervades the 
whole. The fault which we mean is not that theory about 
wealth and luxury which has so often been censured by 
political economists. The theory is indeed false ; but the 
poem, considered merely as a poem, is not necessarily the 
worse on that account. The finest poem in the Latin lan- 
guage, — indeed, the finest didactic poem in any language, — 
was written in defence of the silliest and meanest of all 
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systems of natural and moral philosophy A poet may 
easily be pardoned for reasoning ill , but he cannot be par- 
doned for describing ill, for observing the world in which 
be lives so carelessly that bis portraits bear no resemblance 
to the originals, for exhibiting as copies from real life mon- 
strous combinations of things which never were and never 
could be found together. What would be thought of a 
painter who should mix August and January m one land- 
scape, who should introduce a frozen river into a harvest 
scene ^ Would it be a sufficient defence of such a picture 
to say that every part was exquisitely coloured, that the 
green hedges, the apple-trees loaded with fruit, the wag- 
gons reeling under the yellow sheaves, and the sun-burned 
reapers wiping their foreheads were very fine, and that the 
ice and the boys sliding were also very fine ? To such a 
picture the Deserted Tillage bears a great resemblance. It 
is made up of incongruous parts. The village in its happy 
days is a true English village. The village m its decay is 
an Irish village. The felicity and the misery which Gold- 
smith has brought close together belong to two different 
countries, and to two different stages m the progress of 
society He had assuredly never seen m his native island 
such a rural paradise, such a seat of plenty, content, and 
tranquillity, as his Auburn. He had assuredly never seen 
in England all the inhabitants of such a paradise turned 
out of their homes in one day, and forced to emigrate in a 
body to America. The hamlet he had probably seen in 
Kent; the ejectment ho had probably seen in Munster; 
but by joining the two, he has produced something which 
never was and never will be seen in any part of the world, 

In 1773 Goldsmith tried his chance at Coveut Garden 
with a second play, She Stoops to Conquer. The manager 
was, not without great difficulty, induced to bring this piece 
out. The sentimental comedy still reigned, and Gold- 
smith’s comedies were not sentimental. The Goodnaluvecl 
Man had been too funny to succeed ; yet the mirth of the 
Goodnaiured Man was sober when compared with the rich 
drollery of She Stoops to Conquer, which is, in truth, an in- 
comparable farce in five acts. On this occasion, however, 
genius triumphed. Pit, boxes, and galleries were in a 
constant roar of laughter. If any bigoted admirer of Kelly 
and Cumberland ventured to hiss or groan, he was speedily 
silenced by a general cry of “turn him out,” or “throw 
him over.” Two generations have since confirmed the ver- 
dict which was pronounced on that night. 

While Goldsmith was writing the Deserted Village and 
She Stoops to Conquer, he was employed on works of a very 
different kind, — works from which he derived little reputa- 
tion but much profit. He compiled for the use of schools 
a History of Rome, by which he made £300 ; a History of 
England, by which he made £600; a History of Greece, for 
which he received £250; a Natural History, for which the 
booksellers covenanted to pay him 800 guineas. These 
works lie produced without any elaborate research, by 
merely selecting, abridging, and translating into his own 
clear, pure, and flowing language, what he found in books 
well known to the world, but too bulky or too dry for boys 
and girls. He committed some strange blunders, for be 
know nothing with accuracy. Thus, in his History of Eng- 
land, ho tells us that Haseby is in Yorkshire; nor did he 
correct this mistake when the book was reprinted. He was 
very nearly hoaxed into putting into the History of Greece 
an account of a battle between Alexander the Great and 
Montezuma. In his Animated Nature he relates, with 
faith and with perfect gravity, all the most absurd lies 
which he could find in books of travels about gigantic 
Patagonians, monkeys that preach sermons, nightingales 
that repeat long conversations. “ If he can tell a horse 
from, a cow,” said Johnson, <c that is the extent of his know 
ledge of zoology/’ How little Goldsmith was qualified to 
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write about the physical sciences is sufficiently proved by 
two anecdotes He on oue occasion denied that the sun 
is longer in the northern than m the southern signs. It 
was vain to cite the authority of Maupertuis. “ Mauper- 
tuis I” he cried, “I understand those matters better than 
Maupertuis.” On another occasion he, m defiance of the 
evidence of his own senses, maintained obstinately, and 
even angrily, that he chewed his dinner by moving his 
upper jaw. 

Yet, ignorant as Goldsmith was, few writers have done 
more to make the first steps in the laborious road to know- 
ledge easy and pleasant. His compilations are widely dis- 
tinguished from the compilations of ordinary bookmakers. 
He was a great, perhaps an unequalled, master of the arts 
of selection and condensation. In these respects his his- 
tones of Rome and of England, and still more his own 
abridgments of these histories, well deserved to be studied. 
In general nothing is less attractive than an epitome ; but 
the epitomes of Goldsmith, even when most concise, are 
always amusing; and to read them is considered by intelli- 
gent children not as a task but as a pleasure. 

Goldsmith might now be considered as a prosperous man. 
He had the means of living in comfort, and even in what 
to one who had so often slept in barns and on bulks must 
have been luxury. His fame was great and was constantly 
rising. He lived in what was intellectually far the best 
society of the kingdom, m a society in winch, no talent or 
accomplishment was wanting, and m which the art of con- 
versation w T as cultivated with splendid success. There pro- 
bably were never four talkers more admirable in four dif- 
ferent ways than Johnson, Burke, Beauclerk, and Garrick; 
and Goldsmith was on terms of intimacy with all the four. 
He aspired to share in their colloquial lenown, but never 
was ambition m ore unfortunate. It may seem strange that 
a man who wrote with so much perspicuity, vivacity, and 
grace should have boon, whenever he took a part m con- 
versation, an empty, noisy, blundering rattle. But on this 
point the evidence is overwhelming. So extraordinary was 
the contrast between Goldsmith’s published works and the 
silly things winch he said, that Horace Walpole described 
him as an inspired idiot. “ Noll,” said Garrick, “ wrote 
like an angel, and talked like poor Poll.” Chamier declared 
that it was a hard exercise of faith to believe that so foolish 
a chatterer could have really written the Traveller. Even 
Boswell could say, with contemptuous compassion, that he 
liked very well to hear honest Goldsmith run on. “Yes, 
sir,” said Johnson, “but he should not like to hear him- 
self.” Minds differ as rivers differ. There are transparent 
and sparkling rivers from which it is delightful to drink as 
they flow; to such rivers the minds of such men as Burke 
and Johnson may be compared. But there are rivers of 
which the water when first drawn is turbid and noisome, 
but becomes pellucid as crystal and delicious to the taste, 
if it be suffered to stand till it has deposited a sediment ; 
and such a river is a type of the mind of Goldsmith. His 
first thoughts on every subject were confused even to ab- 
surdity, but they required only a little time to work them- 
selves clear When he wrote they had that time, and 
therefore his readers pronounced him a man of genius ; but 
when he talked he talked nonsense, and made himself the 
laughingstock of liis hearers. He was painfully sensible 
of his inferiority in conversation ; he felt every failure 
keenly; yet he had not sufficient judgment and self-com- 
mand to hold his tongue His animal spirits and vanity 
were always impelling him to try to do the one thing which 
he could not do. After every attempt he felt that he had 
exposed himself, and writhed, with shame and vexation ; 
yet the next moment he began again. 

His associates seem to have regarded him with kindness, 
which, in spite of their admiration of his writings, was not 
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unmixed with contempt. In truth, there was in his char- J 
acter much to love, but very little to respect. His heart 
was soft even to weakness : he was so generous that he 
quite foigot to be just , he forgave injuries so readily that 
he might be said to invite them, and w r as so liberal to 
beggars that he had nothing left for lus tailor and Ins 
butcher. He was vain, sensual, frivolous, profuse, impro- 
vident. One vice of a daiker shade was imputed to him, 
envy. But there is not the least reason to believe that this 
bad passion, though it sometimes made him wince and utter 
fretful exclamations, ever impelled him to injure by wicked 
arts the reputation of any of his rivals. The truth pro- 
bably is that he was not more envious, but merely less 
prudent, than his neighbours. His heart was on lus lips. 
All those small jealousies, which are but too common 
among men of letters, but which a man of letters who is 
also a man of the world does his best to conceal, Goldsmith 
avowed with the simplicity of a child. When he was 
envious, instead of affecting indifference, instead of damn- 
ing with faint praise, instead of doing injuries silly and 
m the dark, he told everybody that lie was envious. “ Do 
not, pray, do not, talk of Johnson in such terms,” he said 
to Boswell , “ you harrow up my very soul.” George 
Steevens and Cumberland were men far too cunning to say 
such a thing. They would have echoed the praises of the 
man whom they envied, and then have sent to the news- 
papers anonymous libels upon him Both what was good 
and what was bad in Goldsmith’s character was to lus 
associates a perfect security that he would never commit 
such villainy, He was neither ill-natured enough, nor long- 
headed enough, to be guilty of any malicious act which re- 
quired contrivance and disguise. 

Goldsmith has sometimes been represented as a man of 
genius, cruelly treated by the world, and doomed to struggle 
with difficulties, which at last broke lus heart But no 
representation can be more remote from the truth, Ho 
did, indeed, go through much sharp misery before he had 
done anything considerable m literature. But after lus 
name hacl appeared on the title-page of the Traveller , he 
had none but himself to blame for his distresses. His 
average income, during the last seven years of his life, cer- 
tainly exceeded ,£400 a year, and £400 a year ranked, 
among the incomes of that day, at least as high as £800 a 
year would rank at present. A single man living in the 
Temple, with £400 a year, might then be called opulent. 
Hot one in ten of the young gentlemen of good families who 
were studying the law there had so much But all the 
wealth winch Lord Clive had brought from Bengal, and Sir 
Lawrence Dundas from Germany, joined together, would 
not have sufficed for Goldsmith. Pie spent twico as much 
as he had. He wore fine clothes, gave dinners of several 
courses, paid court to venal beauties. He had also, it 
should he remembered, to the honour of liis heart, though 
not of liis head, a guinea, or five, or ten, according to the 
state of his purse, ready for any tale of distress, true or 
false. But it was not in dress or feasting, in promiscuous 
amours or promiscuous charities, that his chief expense lay. 
He had been from boyhood a gambler, and at once the most 
sanguine and the most unskilful of gamblers. For a time 
he put off the day of inevitable ruin by temporary expe- 
dients. He obtained advances from booksellers, by pro- 
mising to execute works which lie never began. But at 
length this source of supply failed. He owed more than 
£2000 ; and he saw no hope of extrication from his em- 
barrassments. His spirits and health gave way. He was 
attacked by a norvous fever, which he thought himself com- 
petent to treat. It would have been happy for him if his 
medical skill had been appreciated as justly by himself as 
by others. Nothwithstanding the degree which he pre- 
tended to have received at Padua, lie could procure no 
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patients. “ I do not practise,” he once said , “ I make it 
a rule to prescribe only for my friends.” “Pray, dear 
Doctor,” said Beauclerk, “ alter your rule , and prescribe 
only for your enemies.” Goldsmith now, in spite of this 
excellent advice, prescribed for himself The remedy 
aggravated the malady. The sick man was induced to call 
in real physicians ; and they at one time imagined that they 
had cured the disease. Still lus weakness and restlessness 
continued. He could get no sleep He could take no food. 
“ You are worse,” said one of his medical attendants, c ‘ than 
you should be from the degree of fever which you have 
Is your mind at ease?” “ No ; it is not,” wcie the last 
recorded words of Oliver Goldsmith He died on the 3d 
of April 1774, in lus forty-sixth year. He was laid in the 
churchyaid of the Temple ; but the spot was not marked 
by any inscription, and is now forgotten. The coffin was 
followed by Burke and Reynolds. Both those gieat men 
were sincere mourners. Burke, when he heard of Gold- 
smith’s death, had burst into a flood of tears. Reynolds 
had been so much moved by the news that ho had flung 
aside his brush and palette for the day. 

A short time after Goldsmith’s death, a little poem ap- 
peared, which will, as long as our language lasts, associate 
the names of lus two illustrious friends with his own. It 
has already been mentioned that he sometimes felt keenly 
the sarcasm which Ins wild blundering talk brought upon 
lum. He was, not long before lus last illness, provoked 
into retaliating He wisely betook himself to his pen ; and 
at that weapon ho proved himself a match foi all liis 
assailants together Within a small compass he drew with 
a singularly easy and vigorous pencil the characteis of nine 
or ten of lus intimate associates. Though this littlo work 
ebd not receive his last touches, it must always bo regarded 
as a masterpiece. It is impossible, however, not to wish 
that four or five likenesses which have no interest for pos- 
terity were wanting to that noble gallery, and that their 
places were supplied by sketches of Johnson and Gibbon, 
as happy and vivid as the sketches of Burke and Garrick. 

Some of Goldsmith’s friends and admirers honoured him 
with a cenotaph in Westminster Abbey. Nollokens was 
tho sculptor, and Johnson wrote the inscription. It is 
much to bo lamented that Johnson did not leavo to pos- 
terity a more durable and a more valuable memorial of his 
friend. A life of Goldsmith would have been an inesti- 
mable addition to tho Lives of the Foots. No man 
appreciated Goldsmith’s writings more justly than Johnson ; 
no man was bettor acquainted with Goldsmith’s character 
and habits ; and no man was more competent to delineate 
with truth and spirit tho peculiarities of a mind in which 
great powers wore found in compauy with groat weak- 
nesses. But the list of poets to whoso works Johnson was 
requested by the booksellers to furnish prefaces ended with 
Lyttelton, who died in 1773. The line seems to have been 
drawn expressly for tho purposo of excluding the person 
whoso portrait would have most fitly closed the series. 
Goldsmith, howover, has been fortunate in his biographers. 
Within a few years his life was written by Mr Prior (1836), 
by Mr Washington Irving (1849), and by Mr Forster 
(1848; 2d ed., 1854). The diligence of Mr Prior deserves 
great praise ; the style of Mr Washington Irving is always 
pleasing; but the highest place must, in j'ustice, be assigned 
to the eminently interesting work of Mr Forstor. (M.) 

GOLDSTtfCKER, Theodor (1821-1872), an eminent 
Sanskrit scholar, was horn of Jewish parents at Konigsbcrg 
on the 18th of January 1821, and, after passing through a 
prolonged course of study at the gymnasium, entered the 
university in 1836, where he attended the lectures of 
Lobeck, Rosenkranz, and Yon Bolden, under the last of 
whom he began the study of Sanskrit. In 1 838 he removed 
to Bonn, where lie heard W. von Schlegel, Lassen, and 
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Freyfcag; and after graduating at Konigsberg m 1840, he 
proceeded to Paris, wkeie he heard the lectures and enjoyed 
the friendship of Burnouf, and where m 1842 he edited a 
German translation of the Prabodha Ghandrodaya. From 
1846 to 1850 he resided at Berlin, where his talents and 
scholarship were recognized by A. von Humboldt; in the 
latter year he was induced, for the further prosecution of 
lus Sanskrit researches, to remove to London, where in 1851 
he was appointed professor of Sanskrit in University 
College. He now began to devote himself to the execution 
of a new Sanskrit dictionary, of which the first instalment 
appeared m 1S56. In 1861 he published an impoitant 
monograph, entitled Panini • his Place in Literature , and 
from 1866 he was one of the chief promoters of the 
Sanskrit Text Society, which had been founded m that 
year, he was also an active member of the Philological 
Society, and of other learned bodies. His literary produc- 
tiveness was not, however, proportionate to the extent and 
accuracy of his reading, he had “allowed Ins learning to 
stifle his creative faculty,” and a morbid dread of the risk 
of making inaccurate or defective statements made him 
unduly reluctant to communicate to the world the results 
of his laborious collecting and collating. The dictionary, 
— so copious as almost to deserve the name of a cyclopaedia 
of Indian archaeology, — was never advanced further than to 
about the middle of the first letter (1864); and whatever 
else he may have written was published anonymously in 
various periodicals and works of reference. He died on the 
6th of March 1872 

GOLF (in its older forms Goff, Gouff, or Gowff, the 
last of which gives the genuine old pronunciation) is an 
amusement so peculiar to Scotland and so prevalent there 
that — unless curling may he held to dispute the place with 
it — it may be called, par excellence , the national game. 
Them scorns littlo doubt the word is derived from the 
Gorman holbe , a club — in Hutch, kolf, — which last is 
nearly m sound identical, and might give inference for the 
gamo of a Dutch origin. 1 

Golf maybe practised on any good stretch of meadow-land, 
wlioro the grass is not too rank ; but the ground best suited 
for tlio purpose is a reach of undulating down-couutry, 
such as is common on the seaboard, — sandy in soil, and as 
such covered with a short crisp turf, occasionally broken up 
by sandholes or “ bunkers,” and provided, in addition, with 
a fair supply of gorse or whin. These “ bunkers ” and 
whins constitute the main “ hazards ” of the game, in the 
avoidance of which skill in it is specially shown; and 
without a fair provision of them, no golfing “links” or 
“green” can be held to approach the ideal standard. Small 
boles, of about 4 inches diameter, are punched in the turf 
at distances indefinitely variable, but ranging from about 
100 to 400 or 500 yards ; and from one of these holes into 
the next in order, a ball of gutta pereha of about 1£ oz. 
woight has to be driven with implements (clubs) of some 
variety, devised for the purpose. Their variety is deter- 
mined by this, that while, in starting from the hole, the 
ball may be teed (ie., placed where the player chooses, 
with a little pinch of sand under it called a tee), it must in 
every other case be played strictly from its place as it 
chances to lie, — in sand, whin, or elsewhere, — a different 
club being necessary in each particular difficulty. These 


1 From an enactment of James VI, (then James I of England), 
hearing date 1618, we find that a considerable importation of golf halls 
at that time took place from Holland, and as thereby “ na small 
quantitie of gold and silver is transported zierly out of bis Hienes’ 
kingdomo of Seoteland" (see letter of bis Majesty from Salisbury, 
6th Aug, 1618), he issues a royal prohibition, at once as a wise 
economy of the national monies, and a protection to native industry 

in the article. From this it might almost seem that the game was at 
that date still known and practised m Holland, though it has long 
m ice entirely disappeared there. 
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clubs may generally be defined as shafts of wood, with so 
called heads of wood or iron attached. 2 Starting from the 
one hole, it is the immediate aim of the player to drive his 
ball as far towards the next as he can Having got within 
some moderate distance of it, he proceeds to make his 
“ approach shot,” carefully selecting the appropriate imple- 
ment. When he has reached the “putting gieen,” — a 
smooth space carefully chosen for the purpose, — he essays 
to put (or putt) his ball into the hole , and generally, if lie 
does it in two strokes, he may be held skilful or fortunate 
The player who holes his ball in the smallest number of 
strokes is, as matter of course, winner of the hole. The 
“ appioach ” and the “ putting ” are by far the most 
difficult, critical, and important parts of the game , though 
no one who is not fairly competent in his driving also is 
ever in the least likely to take rank as a first-class playei. 
The maximum length of a good diiving stroke for a first- 
class player, not favoured by any exceptional circumstances, 
may perhaps fairly be stated as something over 180 yards, 
and under 200 For further details as to the mode and 
Older of playing, the reader is refened to the set of “ rules ” 
appended to this article. 

The game, in description as above, may not seem very 
lively or entertaining ; and it is to be admitted that, seen 
for the first time, more especially if played by bungling or 
indifferent performers, it does not look of much promise. 
Ho game, however, stira a keener enthusiasm in its votaries ; 
and very few people who have ever fairly committed them- 
selves to serious practice of it will be found to deny its 
extreme fascination. It is a manly and eminently healthful 
recreation, pursued as it is mostly amid the fresh sea- 
breezes ; while, as exercise, it has this peculiar merit, that, 
according to pace, it may be made easy or smart at pleasure, 
and thus equally adapts itself to the overflowing exuberance 
of youth, the matured and tempered strength of manhood, 
and the gentler decays of age. 

It is uncertain at what date golf was mtioduced into Scotland, 
but m 1457 the popularity of the game had ah eady become so gieat 
as seriously to interfere with the moie important pursuit of archery, 
and cause the rulois of the realm to sound a note ot alarm. In 
Maich of that year, it is recorded that the Scottish parliament 
“dccieted and ordamed that wapin&hawmgis be lialden bo the 
lordis and baionis spmtuale and temporale, roui times m the zeir ; 
and that the fute-ball and golf be utterly cryit doun, and, nocht usit , 
and that the bowe-merkis be maid at ilk paroche kirk a pair ot 
butlis, and sehuttin be usit ilk Sunday .” It does not appear, how- 
ever, that to this patriotic decree of then paihament the people 
paid, much attention; and fourteen years afterwards, m May 1471, 
it was judged necessary to pass another Act ‘ ‘anent wapenshawings,” 
and foi opposing “ our auld enimies of England.” But it seems to 
have been pretty much as before , sehuttin was no more usit, 
nor golf the less steadily played because of these deciees of paiha- 
ment, and accordingly m 1491 a final and evidently angry 
fulmmation is issued on the general subject, with pains and penalties 
annexed It runs thus — “ Euteball and Golfe forbidden. Item, it 
is statut and ordaimt that m na place of the lealme there be usit 
futeball, golfe, or uthcr sik unprofitabill sportis, but for the eommoun 
gude of the realme, and defence theieof, that bouns and sehuttin be 
hantecl, and bow-markis maid therefor, oidaimt m ilk paroclun 
under the pain of fourtie slullmges, to be laxsit be the schuefle and 
baillies foresaid,” &c. This, be it noted, is an edict of James IV. ; 
and it is not a little curious presently to find the monarch himself 
breaking his own behest, and setting an ill example to Ins com- 
mons, by practice of this ‘ unprofitabill sport,” as is shown by 
various entnes in the accounts of the Lord High Tieasuier of 
Scotland (1503-6). 

About a century later, tin game again appears on the surface of 
history, and it is quite as popular as before. In the year 1592, the 
Town Council of Edmbuigh “ordams pioclamation to be maid 


2 A complete set of them may number about a dozen — a driving 
club, a long, a middle, and a short “spoon” (so called from the face 
of the club being spooned, or bevelled, to lift a bad-lying ball), and 
a “putter” (the use of which is explained below) are the clubs 
iormed wholly of wood, while of iron there are— a heavy and a light 
“iron,” a driving and a lifting “deek,” possibly also a “putting” 
cleek, finally a “niblick," constructed to pick a ball out of some 
such hole as no other iron can reach 
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threw tills burgh that, seeing tlie Sabbotli day being the Lordis 
day, it becunus every Chris tiane to delieat himselif to the service 
of God, thairfore commanding in. our soverane lord’s name, and 
m name of the piovost andbaillies, thatna inhabitants of the samyn 
be seen at ony pastymes 'within oi without the toun, upoun the 
Sabhotk clay, sic as golfc, lx ” 1 The following year the edict was 
reannounced, but with the modification that the prohibition was ‘ £ in 
tyme of sermons.” . . { , rni 

Golf has fiom old times been known m Scotland as lho 
Royal and Ancient Gamo of Goff” Though no doubt Scottish 
monavclis liandled tlie club before him, James IT. is tlic fiist who 
figures formally m the golfing reeoid James V was also very 
partial to the game distinctively known as “zoyal”; and theie is 
some scrap of evidence to show that Ins daughter, the unhappy 
Mary Stuart, was, m some sort of feminine way, a golfer It was 
alleged by her enemies that, as showing her shameless indifference 
to the fate of hei husband, a veiy few days after his muider, she 
“was seen playing golf and pallmall in tlie fields beside Seton ” s 
That her son, James YI (afterwards Janies I of England), was a 
cfolfar ti adition confidently asserts, though the evidence which 
connects him with tlie personal practice of tlie game is slight Of 
the intei est lie took m it we have evidence in Ins Act— already 
alluded to— “anont golf a balhsf prohibiting their importation, 
except under certain restrictions Charles I. (as his brother Piinee 
Henry had been 1 * } was devotedly attached to the game, 'Wluls.t 
engaged m it on the links of Leith, m 1642, the news reached him 
of the Irish rebellion of that veai. Ho had not the equanimity 
to finish Ins match, but returned precipitately and m much agitation 
to Holyrood. 4 Long afterwards, while prisoner to the Scots army at 
Newcastle, before being given up to the tender mercies of the English 
Parliament, he found, his favourite diversion in “ tho loyal game. ’ 
“The King was nowhere treated with more honour than at New- 
castle, as he himself confessed, both he and Ins train having liberty 
to go abroad and play at goff m the Shield Field, without tlie walls. ” 5 
Of Ms son, Cliailes II , as agolfei, nothing whatever is ascoi tamed, 
hut his brothei , James II. , was a known devotee . b After the Restoia- 
tion, Janies, then duke of York, was sent to Edmhuigh in 1681-2 as 
commissioner of the king to parliament, and an historical monument 
of his prowess as a golfer remains there to this daym the “ Golfer’s 
Land,” as it is still called, 77 Canongate The duke having been 
challenged by two English noblemen of his suite, or entourage, to 
play a match against thorn, for a very largo stake, along with any 
Scotch ally ho might select, judiciously chose as his partner one 
“ Johno Patersons,” a shoemaker — a local ciach of the day, it is to 
ho presumed Tho duke and tho said Jolme won easily, and half 
of the large stake the duke made over to Ins humble coadjutor, who 
therewith built himself the house mentioned above. With tho 
Revolution royal patronage entiroly ceased, to be renewed only iu 
comparatively recent times In 1834 William IV. became patron 
of tho St Andrews Golf Club (St Andrews, the ancient ecclesiastical 
metropolis of Scotland, being now, as of old, the most famous seat of 
the game), and to approve of its being styled in time coming “ The 
Royal and Ancient Golf Club of St Andrews ” Iu 1837, as further 
proof of royal favour, he presented to it a magnificent gold 
medal, which “should be challenged and played for annually;” 
and m 1838 the queen dowager, dueliess of St Andrews, became 
patroness of the club, ami presented to it a handsome gold medal — 
1 ‘ The Royal Adelaide, as a niaik of her appiobation, with a request 
that it should bo woi u by tho captain, as president, on all public 
occasions. In June 1863 tlie punco of Wales signified his desire 
to become patron of tho club, and in lho following September was 
elected captain by acclamation. Tho engagements of tho prince 
did not admit of his coming in person to undertake tho duties of tho 
office, but liis brotlici Prince Leopold, having m 1876 done tho club 
the honour to become its captain, twico visited, the ancient city in 
that capacity, Prineo Leopold is himself a keen player, and under 
his superintendence a green has been lai d out in Windsor-park. The 
ancient gamo of golf has thus fairly now again become as “royal” 
as ever it was in its old historic periods. 

The later fortunes of tho game liavo been uneventful. While 
always keeping its hold on the affections oE the people, it might 
readily be shown, that over Scotland generally its tide, till nearly 
within our own time, was rather an ebbing than a flowing one. 
While it romainod a favourito pastime with some of tho aristocracy 
and gentry who always had a sufficient following whero— as instance, 
in Edinbnrgh—tho duo facilities admitted, tho general enthusiasm 
for tho sport which lives for us in the old records had certainly dis- 
appeared, and over various isolated greens, where playing was at one 
time constant, it had virtually and sometimes absolutely died out 
Its increased popularity witlnn recent years has no doubt boon 
largely due to thoso genoral causes wliich have lod to a keener 

1 Records of the City of Edinburgh 

2 Inventories of Alary Queen ofEcots, preface, p hx, 1808, 

* Anonvmoua author of MS. In tlie Ilnrlolan Library, 

* Sea History of Leith, by A. Campbell, 1827. 

* fneal Records of Northumberland, by John Sykes, Newcastle, 183D, 

4 Jloboi (son's Historical Notices of Leith. 
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interest in almost every form of out-door amusement, but it is also 
m some measuie to lie attributed to greatly extended railway 
facilities, and to the introduction some thirty yeais ago of tho 
cheap and durable gutta perclia ball to replace the old missile 7 

It remains to give some little account of the more noted golf 
clubs and golfing grounds. The most famous of golf clubs, to 
which primacy is by common consent aceoided, is' that of tho city 
of St Andrews, instituted m 1754. For various i casons this club lias 
always been of much more than mei ely local celebi ity. Its member- 
ship is far more numerous than that of any otliei , ncaily all golfois 
of note belong to it , ami to its spimg and aulumu meetings they 
flock fiom every part of tlie kingdom To he wmnci of a medal at 
St Andiews is thus the highest honour to which the ambition of tho 
golfer can aspire. A “round," as it is termed, oi the links is 
very nearly four miles, and, extent and quality consulted, the 
green is on the whole unrivalled by any other m Scotland 01 
giecns mFife of lmnoi importance, those of Elie and Levon may ho 
noted N ext m importance to “ The Royal and Ancient Golf Club oi 
St Andrews’’ ranks “The Honourable tho Edinburgh Company of 
Golfers,” -who play over Musselburgh green, one of fair but scarcely 
supremo quality Tlie first of its icgular series of minutes hears date 
1744, and is signed by Lord Piesidont Duncan Forbes of Giilloden, 
hut the club itself is beyond question very much older. Of other 
Edinburgh golf clubs may bo noted “The Brunlsfield,” founded 
in the year 1760, and the “ Edinburgh Burgess,” the minute books 
of which aie preserved since tho year 1773, though it claims to have 
date of origin 1735. In East Lothian, besides tho good old gieen 
of North Berwick, there aro of late years two others, — Guilano 
and Luffncss,— and on all three excellent golfing sport is to bo hail. 
At the ancient city of Perth, though the ground is but indifferently 
adapted for it, the old Scottish gamo has continuously been main- 
tained, and still flourishes So also m Forfaislnro, at the historic 
gieen of Montrose, to winch in our own tunohavo been added those 
of Momfeitli and Carnoustie, which, fiom thoir proximity to Dundee, 
naturally attiact many players , and nil tluoo may ho ranked as 
gieeus of fair quality At Aberdeen, till very lately, the gnino had 
quite died out, but it has now been witli moio m loon of vigour 
resumed At Stilling likewise it was extinct, but is now again 
fairly ahvo, though under conditions of ground, as at I Villi, not. 
quite satisfactory. At Glasgow also, whore on tlm old “Glasgow 
Gieen” tho game was habitually played, it had lapsed into disuse 
and even oblivion; but witlnn the last ton years the gonciu] 
losuscilation lias reached it, anil a spirited club now exists there. 
If tho giound is by no means what might ho wished, the Glasgow 
golfer, by a very easy railway run, can reach the green oi I’md- 
wick, noar Ayr. The “ Prestwick _ Club" is, by comparison, of 
recent origin, having been organized mainly by the lust earl 
of Eglintoun, and one or two gentlemen iu tho neighhom hood, 
mtorested liko himself in tho game. Except for limitation in 
extent, making it impossible that a largo * 1 field n should 1 >o accommo- 
dated without confusion and even, danger, such is the excellence of 
the ground that, as a “sporting” green, to test play, that of 
Prestwick; is held by competent judges pmlmps to surpass till others. 
A second links has recently been opened at Prestwick, and another 
at Troon, on tho same coast. 

Tho oldest golf club in the kingdom is not improbably that of 
Blackhcath, near Loudon. Tho old records of the club were unfor- 
tunately destroyed by fire at Greenwich, where they were kept, and 
1766 is thus tho earliest date for which there is documentary 
evidenco Ti adition places tho origin of this chib so far back as 
1608, when King Janies, with his Scotch following, brought the 
game south into England. Recently another London club baa been 
started, whoso ground ot play is at Wimbledon. Neither gieen is 
of groat merit, but both aro much prized and frequented by golfers 
in and near London. In 1864, at Bidefonl, in Devonshire, a golfing 
green waB laid out by tho well-known Tom Morris of St Andrews, 
and a club was duly instituted, which has since continued to 
flourish. This links is one of tho finest and most ex Lon si vo any- 
where to ho found, and despite tho disadvantage of remoteness anil 
difficulty of access, tho meetings of tho club attract players from all 
quarters, and are commonly most successful. More lately an excel- 
lent green was opened at Hoylako, near Liverpool, ana tho dub 
hero has also prospered greatly. At Crookham in Berkshire, and 
Alnwick in Northumberland, tho game is regularly played ; and at 
tho universities of Oxford and Cambridge rival golf dubs have 
within tho last few years boon formed. In brief, the gamo has now 
thoroughly taken root in England ; from year to year it is rapidly 
spreading, and many fine English players liave already passed into 
the front rank. 

In nearly all tho British colonics tho game has naturalized 
itself. Golf clubs of old standing exist at Calcutta and Bombay, 
and more casually over India a good deal of play is to he met 
with. Wherever Scots congregate in any numbers a golf club is 
pretty sure to spring up. In Canada and the United States, as in 

1 The old hall woe, roughly, a circlet ot leather, stitched together in, sections, 

nnd stuffed os hard as a stone with feathers. It was about twice the price of the 

present boll, and almost Incomparably less durable. 
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Australia and New Zealand, many clubs may be found flourishing , 
and, oddly enough, at Pan m the Pyrenees, a golf club has long 
existed An export of clubs and balls to all them golfing depend- 
encies has long formed, and still forms, an impoitaut item of the 
inanufaetuie 

We must not quit the subject without malting note of one pleading 
lnnoiaLion Some s'X 01 e gH \cais ego the ladies toot to the 
game, and since have diligently” pi osecuted it m large numbeis, 
some attaining no mean piofieieney They have hitherto confined 
themselves to the *• she it game,” as it is termed, or putting, 
and wlieio a sepaiate piece of giound has been assigned them, as 
at St Andrews, North Bciwiclt, and eLsewheie, the “ Ladies’ Links ’’ 
form a pietty and charming adjunct to the mam green 

Wo append the more important lules of the game, as played by 
“The Loyal and Ancient Golf Club of St Andiews,” winch, though 
it has no claim to give law to othei clubs, may be accepted as, on 
the whole, the best autlionty on the subject • — 

I Mode and Order of Playing the Game — The game of golf is 
played by two persons, 01 by foui (two of a side), playing alternately 
It may also be played by three or more peisons, eaeh playing his 
own ball. The game commences by each paity playing off a balL 
from a place called the tee , near the first hole In a match 
of four, those who aie opposed to each other, and to play off, 
slialL bo named at starting, and shall continue so dunng the 
match The person entitled to play off first shall be named by 
the patties themselves . and although the coiutesy of starting is 
generally granted to old caplatns of the club, or members, it 
may be settled by lot or toss of a com. The hole is won by the 
paity holing at fewest strokes, and the leckoumg ot the game is 
made by the terms odds and like, one more, two more, &c. The 
party gaming the hole is to lead, unless Ins opponent has won the 
previous match, m which case the latter leads off, and is entitled to 
claim Ins privilege, and to recall Ins opponent’s stioke should he 
play out of order. One round of the links, 01 18 holes, is reckoned 
a match, unless otherwise stipulated If, m a double match, one 
person shall play twice in succession, he loses the hole. 

II, Place of Teeing, — The hall must be teed not nenier the hole 
than eight, nor further than twelve club lengths, except where 
special ground has been marked by the conservator of the links, 
which shall he considered the “ teeing ground,” and the balls shall 
be teed within and not in advance of such marks Alter the balls 
am struck off, the ball farthest from the hole to which the parties 
are playing must bo played first. When two parties meet on the 
putting green, the party first there may claim the privilege oflioliug 
out, and any party coining up must wait till the other paity has 
played out the hole, and on no account play their balls up lest 
they should annoy the parties who are putting. No player may 
play lus teed hull till the paity in front have played their second 
strobes, 

III. Changing the Halls, — The balls struck off ft ora the tee must 
not oc changed, touched, ot moved bofoio the hole is jdayed out 
(except in striking, and tlio cases provided for by Rules VI If., 
XVIII., and XIX.), and if the parties are at a loss to know the 
one bull from tho oilier, neither shall bo lifted till both parties 
agree. 

IY. Lifting of Break-Clubs, &c, — All loose impediments within 
a club length of the ball may bo removed on or off the course, when 
tho ball lies on grass (see Rules VI. and XII.) When a ball lies 
m a bunker, sand, or any other hazard, there shall be no impression 
made, nor sand or other obstacle removed by tho club, or otherwise, 
either on or off the groen, before striking at tho ball. When a ball 
lies within a club length of a washing-tub, the tub may be removod, 
and when on clothes the hall may ho lifted and dropped behind 
them. 

V, Entitled to see the Ball .— When a ball is completely covered 
with fog, bent, wluns, &e., so much thereof shall be set aside as 
that the player shall merely have a view of his ball beforo ho plays, 
whether in a line with tho hole or otherwise A ball stuck fast in 
wet ground or sand may be taken out and replaced loosely in the 
hole it has made. 

VI. Clearing the Putting Green. — All loose impediments, of 
whatever kind, may be lifted on tho putting green or table-land on 
which the hole is placed (excepting as declared m Rule IV ), which 
is considered not to exceed twenty yaids from the hole Nothing 
can be lifLed cither on the course or putting green, if it is to move 
the hall out of its position 

VI I Lifting Balls —When, on any part of the course, or off it, 
or in a hnnlcei, tho halls lie within six inches of each other, the ball 
neai est the hole must bo lifted till the other is played, and then 
placed as noaily as possible in its original position— the six inches 
to bo measured from the surface of Lhe balls In a tbree-ball match, 
tho ball m any degree interposing between the player and the hole 
on the putting green, must be played out. 

VIII. Ball in Water, or in the Bwn , and Place of Re-teeing.— 
If the ball is in water, the player may take it out, change the ball 
if he pleases, tee it, and play from behind the hazard, losing a 
Stroke. If the ball lies in any position in the burn across the first 


hole, the player may take it out, tee it on the line uheie it enteied 
the burn, on the opposite side fiom the hole to which he is playing, 
and lose a stroke, or he may play it where it lies, without a 
penalty. However, should a ball be driven into the Eden at the 
high hole, or the sea at the fii&t hole, the ball must be placed a 
club-length mfiont of either sea or river, the player or party losing 
a stioke In playing for a medal, a ball dnven into the Eden may 
be treated as a lost ball. 

IX Rubs of the Green — Whatevei happens to a hall by accident, 
s’ ch as sinking any person, or being touched with the foot by a 
thud pauy, oi by the fore cady, must be reckoned a rub of the 
gieen, and submitted to If, howevei, the player’s ball stuke his 
opponent, or his opponent’s cady or clubs, the opponent loses the 
hole , or if he stnkes himself oi his paitnei, or their cadies or clubs, 
or if he strikes the ball a second time while m the act of playing, 
the player loses the hole If the player touch the ball with Ins 
foot, or any part ot his body, or with anything except his club, or 
if he with his club displace the ball m piepaxmg to strike, he loses 
a stroke , and if one paity stakes his opponent’s ball with his club, 
foot, or otheiwise, that paity loses the hole. But if he plays it 
inadvertently, thinking it his own, and the opponent also plays 
the wiong ball, it is then too late to claim the penalty and ilieho’e 
must be played out With ihe bails thus changed Ir hove.ei the 
mistake ocouio horn wiong mfoimation gn eu by one paity to the 
othai, the penalty cannot be claimed , ana the mistrke, ff disuoveied 
oefcio the otucr paity nas played, must be lectiied by lcpla^ing the 
ball a-siieam us pcsai blew line it lev If the p.ayei s ball bep'ayed 
away by mistake, oi lifted by a thud paity, men Lhe pi ay a must 
iliop a ball as neai the spot us possible" without my "penalty. 
Wliatcvci happens to a ball on a medal day, such as a player 
shilling Ins cady, or himself, or Ins clubs, or moving the ball with 
his foot oi club, or Ins cady doing so, or the player'stnkmg it twice 
befoie it stops motion, the player m such cases shall lose one stioke 
only as the penalty. 

X. Ball Lost —If a ball is lost, the player (or his partner, in a 
double match) returns to the spot, as near as possible, where the 
ball was struck, tees another ball, and loses both the distance and 
a stroke If the original ball is found before the party has struck 
the other ball, the fiist shall continue the one to be played 

XI. Club Breaking — It, m striking, the club breaks, it is never- 
theless counted to bo a stroke, if the part of the club remaining m 
tho player’s hand either strike the ground or pass the ball 

XII Holing out the Ball. — In holing, no mark shall be placed, 
oi lino diawn, to direct tho ball to the hole , the ball must be 
played fairly and honestly for the hole, and not on your opponent's 
ball not being in the way to the hole; nor, although lying ra the 
way to tho hole, is tho player entitled to play with any strength 
upon it that might injure Ins opponent’s position, or gieater than 
is necessaiy honestly to send your own ball tho distance of the hole, 
Eithei paity may smooth sand lying aiound the hole, but this must 
be done lightly and without pressure, or beating down with the 
foot, club, or otherwise If, m holing out, the ball rests upon the 
flag-sticlc m the hole, the player shall be entitled to have the stick 
removed, anil if tho ball falls m, it shall be considered as holed 
out ; hut either party is entitled to have the flag-stick removed 
when approaching the hole. 

XIII. Unplaying Balls— In Match playing eveiyball must be 
played, wheiever it lies, or the hole be given up, excepting when it 
lies on clothes, m water, or m the bed of the bum (see Rules IV 
and VIII. ), or in any of the holes, or short holes, un&de for golfing, 
m which latter case it may be lifted, dropped behind the hazard, and 
played without losing a stroke. In Medal playing a ball may. 
under a ponalty of two strokes, be lifted out of a difficulty of any 
description, and teed behind the hazard, and if ra any of the golfing 
holes, it may be lifted, dropped, and played, without a penalty, in 
all eases where a ball is to be dropped, the party doing so shall front 
the hole to which he is playing, standing close on the hazard, and 
drop the ball behind him from his head. 

XV. Asking Advice — A player must not a&k advice about the 
game, by word, look, or gesture, fiom any one except his own cady, 
his partner’s cady, or his partner 

XVIII. Balls Splitting,— If a ball shall split into two or more 
pieces, a fresh ball shall bo put down where the largest poition of 
the ball lies ; and if a ball is cracked the playei may change it on 
intimating his intention of doing so to Ins opponent, 

XIX. Breach of Buies.— Where no penalty for the infringement 
of a rule is specially mentioned, the loss of the hole shall be under- 
stood. to be the penalty 

Golf which, as we have seen, has a history of some interest, has 
also a literature (copious in verse and prose), and a somewhat 
amusing anecdotage In Golf, a Royal and Ancient Game, a work 
issued m 1876 by Mr Robert Clark of Edinburgh, a well-known and 
accomplished adept, a very careful collection will be found of every- 
thing connected with the game which in this form deserves pre- 
servation. Through the ready kindness of the author this ad- 
mirable compendium has been available, and free use has been made 
of it, m the preparation of this article (P. P. A.) 
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GOLGOTHA. See Jerusalem. 

GO LI US, Jacobus (1596-1667), Orientalist, was born 
at the Hague m 1596, and studied at Leyden, where in 
Oriental languages he was the most distinguished pupil 
of Erpemus. In 1 622 he accompanied the Dutch embassy 
to Morocco, and on his return lie was chosen to succeed 
Erpenius (1624). In the following year he set out ou a 
Syrian and Arabian tour from which he did not return until 
1629. The remainder of his life was spent at Leyden 
where from that date he held the chair of mathematics as 
well as that of Arabic until his death, which occurred on 
September 28tli, 1667. 

His most impoitant work is the lexicon Arubico-Latimm, fol , 
Leyden 1653, which, based on the Sihah of Al-Jauhan, has only 
recently been superseded by the corresponding woik of Froytag 
Among his earhei publications may he mentioned editions of van- 
ous Arabic tents ( Prove 1 ) ha quccdcm Ahs, impcratons Muslemici, 
et Cm men Tograi, podce dodtssmi, necnon disseitatio quccdcm A hen 
Syncs, 1629 , and Ahmed is Arabsiadce vitcc ct rerum gestarum 
Timuri, qui vulgo Tamerlancs dicitur, historia, 1636). In 1656 lie 
published a new edition, with considerable additions, of the Qi ani- 
mation Aiabim of Erpemus After his death, there was found 
among his papeis a Dictioncm iw>i Pevsico-Lcttinuni which was pub- 
hshed, with additions, by Edmund Castell in his Lexicon Hepta- 
glutton (1669) Golms also edited, translated, and annotated the 
astionomical treatise of Alfragan (Jfuhammcdis, filn Ketiri Fer- 
ganensis, qui vulgo Alfraganus dicitur , Momenta Asironomca 
Arabics ct Latins, 1669). 

GOLLNOW, a town in the Prussian province of Pomer- 
ania, government district of Stettin, is situated on the right 
bank of the I3na, 14 miles NN.E. of Stettin, with which 
it has communication by steamer. It possesses two suburbs, 
and has manufactuies of linen and woollen goods, coppei 
wares, ribbons, paper, and tobacco. Gollnow was founded 
m 1190, was raised to the rank of a town by Barnim I. in 
1268, andm 1314 received Lubeck rights. It was formerly 
a Hanse town, and came into the possession of Prussia m 
1720 The population in 1876 was 7913. 

GOLNITZ, or Gollnitz (GolniczbXnya), a mining 
town of Hungary, on a river of the same name, m the 
county of Szepes (Zips), about 18 miles south-west of 
Epenes, 48° 51' N. lat,, 20° 59' E. long. In the vicinity 
are iron and copper mines, which, with the forges, and the 
nail and wire factories, &c., afford employment to most of 
the inhabitants It is the seat of a mining council and 
tribunal, has Roman. Catholic and Protestant churches, post 
and telegraph offices, and a high school. In 1870 the popu- 
lation amounted to 5205, composed of Magyars, Slavs, and 
Germans. Golnitz was formerly a royal free town ; its 
chief importance now is as a mining centre. 

GOLOVNIN", Vasily Mikhailovich (1776-1831), a 
Russian vice-admiral, was born April 20, 1776, in the vil- 
lage of Gulynki, in the province of Ryazan, and received 
lus education at the Cronstadt naval school. Prom 1801 
to 1806 he served as a volunteer in the English navy. In 
1807 he was commissioned by the Russian Government to 
survey the coasts of Kamchatka and of Russian America, 
including also the Kurile Islands. Golovnin sailed round 
the Cape of Good Hope, and on October 5, 1809, arrived in 
Kamchatka. In 1810, whilst attempting to survey the coast 
of the island of Kunashir, he was seized by the Japanese, 
an l was retained by them as a prisoner until October 
13, 1813, when he was liberated, and in the following year 
he returned to St Petersburg. Soon after this the Govern- 
ment planned another expedition, which had for its object 
the circumnavigation of the globe by a Russian ship, and 
Golovnin was appointed to the command. He started from 
St Petersburg on file 7th September 1817, sailed round 
Cape Horn, and arrived in Kamchatka in the following May. 
Ho returned to Europe by way of the Cape of Good Hope, 
and landed at St Petersburg, September 17, 1819. He 
died July 12, 1831. 


Golovnin published several works, of winch the following are the 
most important — Journey to Kamchatka, 2 vols., 1819 , Journey 
lound the World, 2 vols , 1822 , and Nairative of my Captivity m 
Japan, 2 vols ,1816 The last has been tianslated into Fiench, 
Geiman, and English A complete edition of Ins woiks was pub- 
lished at St Peteisburg, 1864, mlive volumes, with maps and charts, 
and a biography of the author by N. Gieeh 

GOLTZ, Bogumil (1801-1870), humorist and satirist, 
was bom of a German family settled at Warsaw, March 20, 
1801. At the age of seven he was taken by some friends 
to Konigsberg, and after studying at the gymnasium was 
placed under the care of a country clergyman near Marien- 
werder. He next went to the gymnasium of Maiiemverder, 
and finally returned to IConigsberg. In 1817 be began to 
learn practical farming on an estate neai Thorn , but the 
strong desire which lie felt for scientific culture led lnm, five 
years later, to the university of Breslau. There he at first 
entered upon the study of theology, but he did not pursue it, 
selecting instead philosophy and philology. The next year 
he bought an estate near Thorn, married the daughter of a 
Prussian officer, and applied himself to the duties of a 
farmer. He did not succeed ; and after other equally un- 
successful experiments m the same line m Poland and 
Prussia, he retired iu 1830 to the small town of Gollub, 
and devoted himself to literary studies Sixteen years of 
meditative seclusion passed away , and then, having taken 
up his abode at Thorn, he gave to the world the first fruits 
of his studies and reflexions in the charming poetic Buck 
cler Kindlieit (1847), in which he delineates the incidents 
and impressions of his own childhood with a tender feeling 
like that of Jean Paul. The dates winch he gives in this 
narrative are inconsistent with those which ho furnished for 
the memoir in Brockhaus’s O onver sations-Lejcikon } and a 
chronological difficulty is thus created which perhaps it may 
not be possible to solvo, 

The Buck der Kindheit was speedily followed by a satiri- 
cal and polemical epistle against Rongo and the friends of 
enlightenment, which he entitled Deutsche Bntartung in der 
lichtfreundlichen und modernen Lebcnsart. For the purpose 
of enlarging his experience of men, and of amassing stores 
of material for his art as humorist and reformer of human 
life and society, he undertook a course of extensive travels, 
visiting Germany, France, England, Italy, and Egypt. In 
1850 he published Das Menschendaseyn in semen welieioigen 
Zugen and Zeichen. This was followed by another poeti- 
cally conceived work on his own early life, entitled Bin 
Jugendleben: Biographisches Idyll aus Westpreusmi (1852), 
and by Bin Kleinstadter in Aegypten (1853). In his next 
work, Der Mensch wul die Leule (1808), ho especially dis- 
plays his peculiar powers in profound and acute sketches 
of various races of men. It is a book of enduring value. 
His Die Deutschcn, consisting of a series of studios on the 
history and peculiarities of the genius of tho Germans, 
appeared in 1860. His other works are Zur charalcteristik 
und JVaturgesc/iichte der Frauen (1859), Typen der 
GeseUschaft (1860), Die Bildung und die Gehildetm (1864), 
Vorlesungen (1869), and Die IVeltTdugheit und die Lebcns- 
loeisheit mit ihren correspondirenden Studien (1809). 
Goltz is a follower of Joan Paul, and has many of the 
characteristics of Ms master ; hut he takes a lower place as 
literary artist, wanting Jean Paul's creative imagination. 
He died at Thorn, November 11, 1870. 

An. interesting essay on Goltz was contributed by the poet, 
Rudolf Gottscliall, to Unsere Zeit, now series, 1871. 

GOLTZIUS, Hendrik (1558-1617), a Dutch painter 
and engraver, was born in 1558 at Miilebreoht, m the duchy 
of Juhers. After studying painting on glass for some years 
under his father, he was taught the use of the burin by Dirk 
VolkertBZ Coomlert, a Dutch engraver of mediocre attain- 
ment, whom he soon surpassed, but wht> retained his services 
for his own advantage. He was also employed by Philip 
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Galle fco engLave a set of prints of tlie history of Lueretia. 
At the age of twenty-one he married a widow somewhat 
advanced in years, whose money enabled him to establish at 
Haailem an independent business , but his unpleasant rela- 
tions with her so affected his health that he found it advis- 
able 111 1390 to make a tour through Germany to Italy, 
where he acquired an intense admiration for the works of 
Michelangelo, which led him to surpass that master in the 
gi otesqueness and extravagance of lus designs. He returned 
to Haailem considerably improved in healdi, and laboured 
there at Ins art till his death, January 1, 1617. Goltzius 
ought not to be judged chiefly by the works he valued most, 
Ins eccentric imitations of Michelangelo. His portraits, 
though mostly miniatures, ate master-pieces of their kind, 
both on account of their exquisite finish, and as fine studies 
of individual character. Of his larger heads, the life-size 
portrait of himself is probably the most striking example. 
His “ master-pieces,” so called from their being attempts 
to imitate the style of the old masters, have perhaps been 
overpraised In bis command of tbe burin Goltzius is not 
surpassed even by Durer, but his technical skill is often 
unequally aided by higher artistic qualities. Even, how- 
ever, his eccentricities and extravagances are greatly counter- 
balanced by the beauty and froedom of his execution. lie 
began painting at the age of forty-two, but none of his 
works in tins branch of ait — some of which are m the im- 
perial collection at Vienna — display any special excellences. 
He also executed a few piccos in chiaroscuro. His prints 
amount to more than 300 plates, and are fully described in 
Bartscli’s Puiitre-yraveur, and "Weigel's supplement to the 
same work. 

GOMARUS, Francis (I563-I64l),professor of theology 
at Loyden, was born at Bruges on the 30th January 1563. 
His parents, having embraced the principles of the Reforma- 
tion, emigrated to the Palatinate in 1578, in order to enjoy 
freedom to profess their now faith, and they sent their son 
to bo educated at Strasburg under John Sturmius, He re- 
mained there lliree years and thou went to Neustadt, whither 
the professors of Heidelberg had been driven by the elector- 
palufcino booauso they wore not Lutherans. Ho did not stay 
long at N'eustndt, but crossed to Eugland towards the end 
of the year 1582, and entered first the university of Oxford, 
whore ho attended tho lectures of John Raynold, and then 
the university of Cambridge, whore he attended those 
of William Whitaker. At Cambridge he received his 
bachelor’s degree in Juno 1581, and thence proceeded 
to Heidelberg, whore the faculty had been by this time re- 
established, and continued lus studios there for two years 
more. Ho was called to bo minister of a Reformed church 
in Frankfort in 1587, and laboured there till the congrega- 
tion was dispersed by the persecution of the year 1593, In 
1591 he was appointed professor of theology at Leyden, 
and boforo going thither recoived from the university of 
Heidelberg tho degreo of doctor. He taught quietly at 
Loyden till 1603, when Arminius came to be one of 
his colleagues in the theological faculty, and began to teach 
Pelagian doctrines and to create a now party in the uni- 
versity. Gomarus immediately set himself earnestly to 
oppose these views, in his classes at college, and wherever 
ho found opportunity. Ale became the leader of the 
opponents of Arminius, who from that circumstance came 
to bo known as Gomarists. He engaged twice in personal 
disputation with Arminius in the assembly of the estates 
of Holland iu 1608, and was one of five Gomarists who 
met five Arminians or Remonstrants in tho same assembly 
in the following year. On the death of Arminius shortly 
after this time, Vorstius, who sympathized with his views, 
was appointed to succeed him, in spite of the keen opposi- 
tion of Gomarus and his friends ; and Gomarus took his 
defeat so ill that, rather than have such a man for his 
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colleague, he resigned his post, and went to Middleburg m 
1611, where he became minister of a congregation and gave 
public lectures From this place he was called to a chair 
of theology at Saumur, where he remained four years, and 
then accepted a call as professor of theology and Hebrew 
to Groningen, where he stayed till his death on 11th 
January 1641. He took a leading part in the synod of 
JDort, assembled m 1618 to judge of the doctrines of 
Arminius. He was a man of ability, enthusiasm, and 
learning, a considerable Oiiental scholar, and also a keen 
controversialist. He took part in the translation of the 
Old Testament into Hutch in 1633, and after his death a 
book by him called the Lyra Damths was published, which 
sought to explain the principles of Hebrew metre, and which 
created some controversy at the time, having been opposed 
by Louis Capel. His works were collected and published 
in one volume folio, in Amsterdam m 1645. 

GOMBROON, another name for Bender-Abbasi (q.v.). 

GOMER, the eldest son of Japliet (Gen. x. 2), and an 
ally of Gog (Ezck. xxxviii. 6), has usually, since Calmet’s 
time, been identified with those Cimmerii who, originally 
inhabiting the districts to the N.E, and N. of the Black 
Sea and Sea of Azoff, at an early period began to penetrate 
as far as to Asia Minor, and m the 7 th century b.c. overran 
Lydia, though without leaviug permanent traces of their 
presence This identification, however, is to he met with 
in none of the older writers. Josephus understands the 
Galatians of northern Phrygia to be intended; andGimmen 
or Gamir was, in the language of the ancient Armenians, a 
usual designation for their neighbours the Cappadocians 
(see Dillmann on Gen. x. 2 ; whose authority is ICephalion, 
in the Armenian version of the Chromca of Eusebius, ed. 
Aucher). It is not impossible that an intimate ethnologi- 
cal connexion between the Cappadocians of Kephalion and 
the Cimmerians of Homer may ultimately be established ; 
but meanwhile it is important to observe that the three 
sons of Gomer, as named in Gen. x. 2, admit of a tolerably 
definite localization. Ashkenaz, who has sometimes been 
identified with the Germans, is almost certainly tho same 
as tho Ascanians, a very ancient tribe of northern Thrygia 
(rf. Strabo, xii. 4, 5, sqq., and note tho juxtaposition in Jer. 
li. 27). Riphath has nothing to do with the Rlupteau 
mountains, with the Carpathians, or with Niphatcs, but, as 
Josephus has pointed out, is to bo identified with 
Paplilagonia; as Bochart has shown, the name probably sur- 
vives m 'P^/fos, the designation of a river in Bitliynia, and 
in 'P^/Sama, a district situated on the Thracian Bosphorus. 
Although Togarmali is by Josephus interpreted as equi- 
valent to Phrygia, there is a considerable amount of ancient 
testimony in favour of its identification with Armenia, It 
is possible that the same root is actually at the basis of the 
two words ; at all events the connexion is assumed in the 
account which the Armenians themselves give of their 
logendary history. 

GONDA, a district of Oudh, lying between 26° 46' and 
27* 50' N. lat., and between 81° 35' and 82° 48' E. long., 
bounded on the N. by the lower range of the Himalayas, 
on the E. by Basti district, on tho S. by Fyzabad and Barn 
Banla, and on the W. by Bharaich, and having an area of 
2824 square miles. 

Gonda presents the aspect of a vast plain with very slight 
undulations, studded with groves of mango trees. The 
surface consists of a rich alluvial deposit which is naturally 
divided into three great belts known as the tardi or swampy 
tract, the uparhdr or uplands, and the tarter or wet low- 
lands, all three being marvellously fertile. Several rivers 
I flow through the district, but only two, the Gogra and 
R&pti, are of any commercial importance, the first being 
navigable throughout the year, and the latter during the 
rainy season. The country is dotted over with small lakes, 
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tlie water of wlucli is largely used for irrigation. Th eferce 
naiune consist of tigers, leopards, bears, wolves, and deer. 
Large game birds are plentiful. 

Tins district has no particular lnstoiy of its own ; what ancient 
history it has is included m that of Oudli. On the outbieak of the 
mutiny, the idia ot Gouda, after honourably escorting the Govern- 
ment licasuie to Fyzabad, joined the ichels His estates, alon" 
■with those of the ram of Tnlsipm, were confiscated, and conterred 
as i cm arils upon the maharajas of Ealidmpur and Shahganj, who 
had i emamed loyal. The census of 1 869 disclosed a population ot 
1 166 515 (602,862 males, and 563,653 females)— -Hindus, 1,049,397 , 
Mahometans, 117,070; Chi l&tians— European, Eurasian, and native 

43 five towns contain a population exceeding 5000, namely, 

Gouda. Balrimpnr, Colonelganz, Navabganj, and Utiaula Bice, 
wheat and bailey are the chief products of the distnct. The 
area under cultivation is 993,858 acres. The exports are nee and 
food reams , the imports, cotton, European piece goods, and salt 
The administration is undei a deputy commissioner, aided by two 
European assistants. The total revenue (1875-76) amounted to 
£135,509 , the expenditure to £15,810. The police force (1873) 
consisted of 4S 4 officers and men, maintained at a cost of £6655. 
Education is still m its infancy In 1875-76 there were 116 schools 
under Government inspection, attended by 5879 pupils. Fever is 
pi e valent throughout the district. The other principal diseases aie 
scurvy, clioleia, diarrhoea, and goitre. The avei age rainfall during 
the eleven yeais 1865-1875 was 42 0 inches Tlio aveiage yearly 
temperatuie is 77 5° Fahr , the highest lecoided bung 106°, the 
lowest 48°, 


Gonda, the chief town and administrative headquarters 
of Gouda district, in 27° 8' N. lat. and 82° 1' E. long. 
The site on which the town now stands was originally a 
jungle, in the centre of which was a cattle fold (Gontlia or 
Gothdn), in which the cattle wore enclosed at night as a 
protection against wild beasts, and from this the town 
derived its name. The place was formerly celebrated for 
the manufacture of shields; now it is neither of com- 
mercial nor of religious importance. The town contains a 
civd station, dispensary, school, literary institute, court- 
house, and jail. Population, 13,722, 

GONDAR, properly Guendau, a town of Abyssinia, 
formerly the capital of the Aniharic kingdom, is situated 
on a basaltic ridge in the country of Dembea, about 2 1 
miles N.E. of Lake Tsana or Tana, a splendid view of 
which is obtained from the castle. According to Ruppcll, 
its latitude is 12° 35' N. and its longitude 37° 3V 57" E., 
and it lies 7460 feet above the level of the sea. Two 
streams, the Angreb on the east side and tlio Gaha or 
lvaha on the west, flow down from the ridge, and meeting 
below the town pass onwards to the lake. In the Gaha 
the Christian inhabitants of Gondar are accustomed to 
bathe in vast disorderly crowds on the feast of St John the 
Baptist (10th September), and again in a more docent 
manner on tbe anniversary of the Saviour’s hirth. Tho 
town is divided into several districts separated from, each 
other by wood and field, — one being the Abun-Bed or 
bishop’s quarter, another the Etchege-Bed or quarter of 
the prior or chief of the monks, while a third takes its 
name from, the Debra Birhan or Church of the Light, 
and a fourth from the Gemp or castle. This was at 
one time a splendid pile, designed on the plan of a 
mediaeval stronghold; and the solidity of its masonry, the 
beauty of its ornamentations, and the general effect of its 
arrangement stand in striking contrast to the mean and 
monotonous houses of the town, which are all erected after 
tho cylindro-conical type. It was built in the 10i.li 
century for King Socinius by the Portuguese adventurers, 
wlio employed Indian workmen in its erection. At some 
distance there is another palace built at a later date for Has 
Michael, which affords no bad imitation of the Portuguese 
style, Upwards of forty churches, all in tho circular 
Abyssinian stylo, are said to exist in the town and 
immediate vicinity; of those the most important is 
the Quisquam or Flight into Egypt, erected by Mint- 
wab Muniwar, tho empress mother of Yasu the Great 


and Yasu the Little. The painting of the interior was 
probably executed by the Venetian artists mentioned by 
Bruce. The city was founded in the 15th century by 
emperor Fasihdas, or A’lem-Seged ; it has been frequently 
sacked, and in 1868 it was laid in ruins by Theodoras, 
who did not spare either the castle or the churches The 
population, estimated by Brace at 10,000 families, has 
been brought to a very low ebb by the political distrac- 
tions of the country. In 1853 Heugliti thought the in- 
habitants might number from 5000 to 6000, and in 1861—62 
he raised the figure to from 6000 to 7000 About 2000 
of the number are Mahometans, and there is a considerable 
settlement of Jews (Falasha). Cotton cloth, gold and 
silver ornaments, copper wares, fancy articles in bone and 
ivory, excellent saddles, and shoes are among the products 
of the local industry. The shoes aie made almost ex- 
clusively for the clergy, as the ordinary Abyssiniaus either 
go barefoot or wear sandals. See especially Buppell, Jinse 
m Abyssmien, Fraukfort-on-the-Mam, 1838-40 , Ileuglin, 
Jieise nach Abessinien , Jena, 1868, Lejean, Voyatje cu 
Abyssmic , Pans, 1872; and llaffray, Ajnciue Occidental?) 
Pans, 1870. Views of the castle are given by Heuglin 
and Eaffray, 

GOKDOKOB.O. See Ismailia. 

GONDWANA, a tract of country in Central India, ex- 
tending from the 19th to the 25th degree of N. lat., deriv- 
ing its name from the aboriginal tribe of Gonds, who form 
the predominant element in the population. The tract may 
be considered as comprising part of tho British territory 
of SAgor and Nerbuddn, with the districts of Singraull, ChotA 
Nagpur, and Sirguja, the petty native states on tho ft.W. 
frontier of Bengal, the Cuttack Mahals, and tho northern 
portion of NAgpur. It is estimated to bo 400 miles in 
length by 280 m average breadth. GondwAna, in its most 
extensive sense, includes all that part of India within tho 
above-mentioned boundaries which remained unconquerod 
by the Mahometans up to the reign of Auruiigzehc, But 
Gondwiina proper is limited to four districts, named Manilla, 
Chhatfsgarli, NAgpur, and CliAndal, and it stretches south 
along tho east side of tlio Wardha and GodAvari, to withm 
100 miles of the mouth of tho latter. Tho greater part of 
this province is a mountainous, unhealthy, and ill-watered 
country, covered with jungle, and thinly inhabited ; and 
to its poverty and other bad qualities its independence may 
he ascribed. A continued chain of moderately elevated 
hills extends from the southern frontier of Bengal almost to 
tho Godavari, and by these the eastern was formerly separ- 
ated from the western portion of tho NAgpur dominions. 
This province contains tho sources of the Werbudda and tho 
Son, and is hounded by tho Wardha and GodAvari; but a 
want of water is still tho general defect, the streams by 
which it is intersected, namely, the MahAnadi, KArun, 
Hatus, and 8ilAir, being inconsiderable, and not navigablo 
within its limits. The Gonds, or tho lull tribes who took 
refuge in tlio mountains and fastnesses from the invaders 
of the country, are the original inhabitants of the country, 
and, till recently, retained all their primeval habits of 
barbarism. They have now adopted a form of Hinduism, 
hut they retain many of their ancient customs, and abstain 
from no flesh except that of the ox, cow, end bull. Accord- 
ing to the census of 1872 they numbered 2,041,276, or 
nearly 25 per cent, of the entire population of the Central 
Provinces. The more fertile tracts of OondwAna were sub- 
dued at an. early period by the MarhattAs, who claimed as 
paramount over the whole. The inhabitants were rendered 
nominally tributary; but it was found impossible to 
collect any revenue from thorn without military force, so 
that, in fact, tho collection of the revenue was like a 
plundering expedition, the cost of which always exceeded 
the profit. 
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Dining the wai against the Pmdaiis m ISIS, when the Butish 
troops invaded the ten 1 tones of Appa Sahib, the laja of Nagpur, 
then operations weie gieatly facilitated by the msuirection ot the 
lull tubes, nho occupied" the passes into the Nagpur temlones 
Foi a long senes of years it was the policy ol the laja of this tem- 
toiy, a descendant of Siyaji, to lnteifere as little as possible with 
the neigliboaung powers At length, m 1803, Kaghoji Bhonsla 
was induced, in an evil lioui foi himself, to depait fiom this sj&tcm 
of nentiality, and to join Smdlna m a confederacy against the 
British lie was soon reduced, however, by the defeats which the 
‘‘onfedeiates sustained at Assaye and Argaum, to sue for peace, as 
the pi ice of winch he coded a large portion of his dominions to the 
eonijueiors, namely, the province of Orissa. After the death ol 
this idj.'i, the tin one, contested by vauous competitor, was at last 
secured by Appa Salub, Ins nephew, who, in the war against the 
Pmddris, joined the coalition against the Butisli powei , and was 
involved m rum along w ith his other allies A treaty of peace v as 
concluded with lnm, which he violated, and he was finally deposed 
in ISIS, and the grandson of the late raja put m Ins stead The 
latter prince, after a icign of 35 yeais, died without issue m 1853 ; 
the dynasty thus became extinct, and the kingdom of Nagpur was 
incorporated with the British empire, and now forms the chief 
comnnssionership oi the Central Piovmces. 

GONG- (Chinese, gong-gong or tam-tam), a sonorous- or 
musical instrument of Chinese origin and manufacture, 
made in the form of a broad thin disc with, a deep rim. 
Gongs vary in diameter from about 20 to 40 inches, and 
tlioy aro made of bronzo containing a maximum of 22 
parts of tin to 78 of copper; but in many cases tlie pro- 
portion of tin is considerably loss. Sucli an alloy, when 
cast and allowed to cool slowly, is excessively brittle, but 
it cau be tempered and annealed in a peculiar manner. If 
suddenly cooled from a cherry-red boat, the alloy becomes 
so soft that it can be hammered and worked on tile lathe, 
and afterwards it may be hardened by re-heating and cool- 
ing it slowly. In those properties, it will be observed, the 
alloy behaves in a manner exactly opposite to steel, and the 
Chinese avail themselves of tlie known peculiarities for pre- 
paring the thin sheets of which gongs aro made. They 
cool their castings of bronzo in water, and after hammering 
out the alloy in the soft state, the finished gongs are 
hardened by healing them to a cherry red, and allowing 
them to cool slowly. The gong is beaten with a round, 
hard, leather-covered pad, fitted on a short stick or handle. 
It emits a peculiarly sonorous sound, its complex vibrations 
bursting into a wavo-like succession of tones, sometimes 
shrill, sometimes deep. In China and Japan it is used in, 
religious ceremonies, state processions, marriages, and other 
festivals ; and it is said that the Chinese can modify its 
tone variously by particular ways of striking the disc. 
Among Western communities it is only employed as a* 
substitute for a dinner beU or a general household signal. 

GONG Oil A Y ARGOTE, Luis be <1561—1627), 
Spanish lyric poet, was born at Cbrdiova, on the lllli of 
July 1561, Ills father, Don Francisco de Argote, was: 
corregidor of that city ; and his mother, Dona Leonora de 
Gbngora, was descended from an ancient and noble family 
of Navarro. Having been sent, at the age of fifteen, as a 
student of civil and canon law to the university of Sala 
manca, he soon took a prominent place among his fellow- 
students; but the great talent which he exhibited did nob 
point in the direction either of legal or of diplomatic em- 
ployments. Leaving the university some years afterwards 
(the exact date is unknown) without a degree, but already 
with a considerable literary reputation, he returned to 
Cordova, whore he had succeeded to a moderate property, 
and whore he was able t© associate on* terms of intimacy 
and equality with the best society of the city and province. 
Lope de Vega, writing about 1593, speaks of him as sur- 
rounded there by a literary society, and acknowledged as its 
chief. In 1604, when past his fortieth year, he took the 
tonsure; and accepted a prebendal stall in the cathedral of 
Cordova, — steps which havo usually becu attributed to 
worldly or sordid motives, but which really cannot be re- 
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garded as unnatural or unbecoming in a man circumstanced 
as he was. From this time he began to spend a portion of 
each year at the seat of the court, first at Valladolid and 
afterwards at Madrid, where as Pelhcer, Ins contemporary, 
remarks, lie “ noted everything and pecked at eveiytliing 
with his satirical pen.” Xiis circle of literary and other dis- 
tinguished admirers was now greatly enlarged , huts the 
acknowledgment which the count accorded to lus singular 
genius was both slight and tardy Ultimately indeed, 
through the influence of the duke of Lerma and the marquis 
of Siete Iglesias, he obtained an appointment as honorary 
chaplain to Philip III., hut even this slight honour he was 
not permitted long to wear. A severe illness, which had 
seriously impaired his memory, compelled Ins retirement to 
Cordova, where, after a period of deep seclusion, lie peacefully 
breathed his last on the 23d of May 1627. An edition of his 
poems was published almost immediately after lus death by 
Juan Lopez de Vicuna; but the frequently reprinted edition 
by Hozes did nob appear till 1633. The collection consists 
of numerous sonnets, heroical, amorous, satirical, humorous, 
elegiac, and “ miscellaneous,” of various odes, ballads, songs 
for the guitar, of a few uncompleted comedies, and of 
certain larger poems, such as the Soled ad es (“Solitary 
Musings ”) and the Polifemo, which hardly admit of classi- 
fication. They all exhibit that learned and polished elabor- 
ation of style (cstilo culto) with, which the name of Gdngora 
is inseparably associated ; but if, since the days of Lope 
de Vega, they have been justly censured for their affected 
Latimsms, unnatural transpositions, strained metaphors, 
and frequent obscurity, it mast never be forgotten that 
their author was a man of genius, — a fact cordially 
acknowledged by those of lus contemporaries who were 
most capable of judging, and indeed a fact capablo of direct 
verification by any one who chooses to take the trouble of 
reading lnm even in an imperfect translation. It was only 
in tlie hands of those who served themselves heirs to 
Gdngora’s style, without inheriting his genius, that “ cul- 
tismo ” became really laughable ; but it is manifestly unjust 
to charge the memory of the master with the follies of his 
weaker disciples* 

A senes of Leecioncs Solemnes, or expository lectures on the Poli- 
femo, SoJcdadcs, Paneijmeo, amt Piramo y Tibbe was published by 
Pelhcer m 1630 , an Ilustracion y Dcfcnsa de la Ftibula de Piramo 
y Tibbe, by Salazar Mardones, followed m 1686; there is also a 
commentary on the entire woiks by Salcedo Coronel (1636-48). A 
good edition of the works of the “Andalucian Pindar” (as Gdngora 
is designated by Pelhcer) is that of Brussels (1659). The admirable 
labours of Ohurton (Gongora, an Historical and Critical Essay on 
the Times of Philip IIP. and IF. of Spain, ivith Translations , 1862) 
have made this obscure author easily accessible to the English 
reaclor. 

GONIOMETER. Strictly speaking this name is appli- 
cable to any instrument, such as a mural circle, a theodolite, 
and so on, used for measuring an angle ; it is in reality, 
however, applied exclusively to instruments used for measur- 
ing the angles between the faces of crystals. The oldest 
instrument of the kind was invented by Carangeot, and con- 
sisted simply of a pair of rulers jointed together and fitted 
with a graduated circle for measuring the angle between 
their edges. A carpenter uses a somewhat similar instru- 
ment, not, it is true, for measuring, but for transferring 
angles. The application of the principle of reflexion by 
Wollaston in 1809 converted the goniometer into an instru- 
ment of precision. His form, with a vertical divided circle, 
is still much used. The principle of reflexion is briefly 
this. The crystal is mounted so that it can he rotated 
about an axis parallel to the edge in which its two faces 
meet. It is first placed s© that a ray of light coining in 
some fixed direction (say, along the axis of a, collimator \ 
when reflected from one if ace, passes in another fixed direct 
tion (say, along the axis, ©f a telescope). The crystal is 
then turned till the ray reflected from the other face passes 
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in the same direction as before. The angle through 'which 
the crystal lias been turned is either 180° 4- 2A or 180° - 2 A, 
wheie A is the angle between the faces. The introduc- 
tion of the fixed mirror by Degen and Lang, and of the 
horizontal circle with collimators, brought the instrument 
into its most modern form. Babmet, Malus, Mitscherhch, 
Haidmger, Yon Lang, and others have contributed towards 
perfecting the instrument. Decently Professor W. H, Miller 
(Phil. Mag., 18T6) has described a new form of gonio- 
metei In the paper quoted some useful details concern- 
ing the use of the instalment will be found. For further 
instructions how to use the goniometer the reader may refer 
to Phillips’s Mineralogy , or G ruth’s Physikahsche Krystallo- 
graphie, Abtli. lii. The modem goniometer has so much 
in common with the spectrometer that it is unnecessary 
to describe it in detail here, See Spectroscope 

GONSALVO. See Gonzaeo. 

GONZAGA, oi Gonzugue, an old princely family of 
Italy, which traces its origin to the emperor Lothair, but 
first came iuto notice in the lltli century, after tlie over- 
throw of the imperial power in Italy, where they for some 
time disputed the sovereignty of Mantua with the Bonacosse 
The long dispute was ended by the murder of Passeiiuo do 
Bonacossi m 1328, after which the Gonzaga retained posses- 
sion of Mantua for four centuries. Their claims were m 
1354 confirmed to Ludovico I (1267— 13C0) by Louis 
the Bivarian, who nominated liim imperial vicar, and 
gave him also the sovereignty of Reggio and other towns 
Petiino, youngest son of Ludovico, founded the countslup 
of Novellara, which became extinct in 1728 The older 
branch of the family was continued by Guido and liis 
son Ludovico II,, who, on his death m 1382, was succeeded 
by his brother Francesco. He was followed in 1407 by his 
son Giovanni Francesco (1394-1444), on whom, for his 
services in the Italian wars, the emperor Sigismund in 1433 
bestowed the title of marquis Ludovico III. (1414-1478), 
son of the preceding, surnamecl, for what reason is not quito 
certun, the Turk, returned a body of troops which he granted 
on hire to neighbouring princes. The younger sons of this 
Ludovico, Giovanni Francesco anrl Rudolpho, founded the 
dukedoms of Gabioneta and Castiglione respectively, which 
wcie confiscated in 1692. The elder branch of the family 
was continued by Frederick I, (1439-1484), whose son, 
Giovanni Francesco II, (1460-1519), was in 1494 appointed 
to the supreme command of the united Italiau army against 
Charles VIII. of France, and on the 6th of J uly of the follow- 
ing year gained the victory of Fornovo, and took prisoner the 
bastard of Bourbon. His son, Frederick II. (1500-1540), 
received in 1530 the title of duke from Charles V,, and 
m 1536 the principality of Montferrat. A younger son, 
Ferdinand, was the founder of the Guaslella branch of the 
family, which became extinct in 1746. Of the succeeding 
members of the elder branch, the only notable one was 
Vincenzo I (1562-1612), to whom the Admirable Crichton 
was tutor, and by whom he was murdered from jealousy in 
1582. This branch became extinct in 1627 through the 
death oE Vincenzo II., sixth successor of Frederick II. The 
nearest heir was Carlo I., duke of He vers, who was recog- 
nized by the Mantuans, hut his claims were contested by 
Ferdinand II. of Guastella, who had the support of the 
emperor Ferdinand II. In the war which followed, the 
duke of Nevers obtained the assistance of Louis XIII, of 
France, but in 1G30 Mantua was captured and pillaged by 
the imperial troops, and the duke was forced to retire to the 
States of the Church. In 1631 a treaty was, however, con- 
cluded between France and the emperor, by which the duke, 
on making submission, was reinvested with the duchies of 
Mantua and Montferrat. Anna, a daughter of Carlo I., 
became wife of Edward, elector-palatine of the Rhine, and 
after playing a distinguished part at the French court, died 
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at Paris in 1684, leaving behind her a volume of interesting 
Memoirs (London and Pans, 1686). Carlo died in 1639, 
and was succeeded by his grandson Carlo III , who, on lus 
death in 1665, -was succeeded by his son Cailo IV. This 
duke married in 1070 Anna Isabella, eldest daughter of 
Ferdinand duke of Guastella, and on the death of Ferdi- 
nand in 1679, he endeavoured to obtain possession of that 
ducliy, but ivas compelled to relinquish lus claims to 
Vincenzo, a cousm-gemian of the deceased duke. He took 
part on the side of France m the Spanish succession waiy 
and received a Fiench garrison into Mantua. After the 
defeat of the French he was placed under the ban by the 
emperor Joseph I, whereupon Victor Amadous of Savoy 
conquered Montferrat, and Austria, iu agreement with 
France whom Carlo had offended, took possession of 
Mantua. On his death without issue iu 1708, the dynasty 
of the Gonzagas of Mantua became extinct. 

GONZAGA, Thomaz Antonio (1744-1S09), “the 
Portuguese Petrarch,” perhaps better known as Diuceu, v as 
bom at Oporto in 1744, and received his early education 
there and at Bahia, where his father, after having held vari- 
ous judicial appointments, became a member of the supreme 
court in 1759. Having completed lus law studies at the 
university of Coimbra, which lie attended from 1763 to 
1768, Gonzaga m the latter year returned to Brazil, and after 
having acted for somo years as juiz de fora or local mngis 
trate at Beja and elsewhere lie ultimately was appointed 
a judge (ouvklor) at Villa-Rica iu the provinco oi Minus, 
whore he highly distinguished lnmself it is said both by liis 
administrative ability and by the many excellences of his 
pilvate character, lie appears before this time to have 
developed some talent for versification, and his literary 
tastes soon brought him into intimate association with 
Claudio Manoel, Alvarcnga Pcixoto, and other writers of 
tlie so called Minas school ; hut tho love which makes the 
poet did not, in lus own opinion at least, come upon 
him until he had made the acquaintance (about 1788) of 
D. Maria Joaquum Dorothea do Soixms, the “ Mariha de 
Dirceu ” to whom all liis extant poems rchito. Ho had 
just been nominated a member of tho supremo court of 
Bahia, ancl was on the ovo of liis marriage, when discovery 
was made of tho treasonable plot of Minus, and he was 
arrested on suspicion of having boon implicated iu it. On 
merely circumstantial evidence, and that of a very incon 
elusive kind, he was condemned, 18th Apiil 1792, to 
banishment for life to Pedras do Angocbo, a sentence winch 
was afterwards commuted to one of ten years’ exile at 
Mozambique. Hero ho inado some effort to practise as an 
advocate, hut ho nover recovered from tho wearing-out de- 
pression into which ho had boon thrown by liis cruel lot ; 
an attack of nervous fever undorniinod liis health, anil 
after years of an over-deepening melancholy, which occa- 
sionally alternated with fits of acuto mania, ho died in 
1809. 

His collection of poems, entitled M aril in de JHrent, consists oi 
two parts. In the first of these, the charms of Manila and his own 
happiness in tho love lie hears to her arc liis endlessly varied theme. 
The second, written during his imprisonment, is full of laments 
over his tonible fate, protestations of his innocence, and many fma 
expressions of the support and comfort he still finds in the remem- 
brance of his love. Almost everywhere these “lyras” plainly enough 
betray a conscious imitation of Petrarch or other models ; hut they 
also exhibit an imaginative charm, a naturalness and delicacy of 
feeling, a harmoniousness of diction, and a gracefulness of versification 
which, in the unanimous opinion of competent critics, entitle them 
to rank among tlie best love lyrics in the language, in Brazil their 
popularity, perhaps aided by feelings of sympathy for their unfor- 
tunate author, has from the first been very great. Tho editions are 
very numerous, tho best probably being that of J. M. P. da Sylva 
which is accompanied with an historical and biographical inlrodue- 
tion (1845). A critical notice, along with selections from the poems 
of Gonzaga, will bo found in Wolfs Brfsil Mtlimin (1868). They 
have been translated into French by Monglave ancl Chains (1825), 
into Spanish by Vedia, and into Italian by Bnscalla. 
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GONZALO DE BERCEO, mystic and didactic poet, 
and one of the earliest names in Castilian literature, was 
parish priest at Berceo, near San Domingo de la Calzada, 
m the province of Burgos, and lived, it is believed, during 
the first sixty years of the 13th century His works, which 
are reprinted in the Poesicis Castellanas Antcriores al Stglo 
XV. of Sanchez, amount to upwards of 13,000 lines of 
verse, cluelly in. rhymed quatrains. The subjects chosen 
for treatment are the Lives of San Domingo de Silos, Santa 
Oria, and San Millan ; the Sacrifice of the Mass; the 
Mnacles, Glories, and Pains of the Blessed Virgin; the 
Signs of the Day of Judgment; and the Martyrdom of San 
Lorenzo Apart from the interest which attaches to them 
in the eyes of the literary and ecclesiastical archaeologist, 
they have little to attract the modern reader. The monotony 
of their “sormo pedestris” is but seldom relieved by any 
touches of poetical genius, in some places, however, as 
Ticknor remarks, there is a simple-hearted piety that is 
very attractive, and in others a power in storytelling 
that is very striking. The poem on the Miracles of the 
Virgin, winch is the largest, is also the most curious, but 
that upon the Signs of the Last Day is often very solemn, 
while the Mourning of Mary at the Cross breathes such a 
childlike spirit of gentle, faithful, credulous devotion as 
onables one to realize with some vividness many of the 
best characteristics of the religious life of the time. 

See Ticknor, llistoi y of Spanish Literature ; and Cams, Larsteh 
7 miff dor Sfmnischnn Literatur (1846); also Dunham’s llistoi y of 
Spain and Portugal) vol iv. (1832) 

GONZALO FERNANDEZ Y AGUILAR (1453- 
1513), commonly known as Gonsalvo de Cordova, El Gran 
Capitan (“The Great Captain”), was born at Montilla 
on the 16th of March 1453, and in his fifteenth year was 
presented to Queen Isabella at Segovia, where his manly 
boauty, his graceful manners, and his soldierly accomplish- 
ments speedily made him conspicuous in the court. He 
first saw active military service in Portugal under Alonzo 
de Cardonas, and gaine l special praise for his conduct on 
the battlefield of Albuera in 1479. In the protracted 
Moorish war begun in 1481, ho served with distinction in 
Tamms capacities, and was finally employed to conduct the 
peace negotiations with Abdallah. For his efficient services 
in this business he was rewarded with a pension and a grant 
out of the conquered territory (1492). When, in con- 
sequence of the advance of Charles VIII. into Italy, a 
Spanish expedition was decided upon in 1495, Gonzalo was 
soleclod for the chief command ; and although at Seminara 
near Reggie, through the interference of the tiiendly Ferdi- 
nand of Naples, he lost the battle (it was the only occasion on 
which he over was dofeated), he gained in reputation both for 
prudence and for bravery. In spite of Ms subsequent suc- 
cesses in Lower Calabria, the campaign of this year closed 
with indecisive results ; but in the opening of the following 
season, he still further increased his fame by his brilliant 
surprise and capture of Laino, and by his junction with the 
Neapolitan forces before Atella, after an arduous march 
through hostile territory. It is most commonly, and with 
most probability, said to have been on this occasion that he 
received the honourable title of El Gran Capitan, by which 
the Spaniards still delight to designate him. The conquest of 
Calabria having boon thus rapidly achieved, he, at the pope’s 
invitation, proceeded to clear Ostia of the French garrison 
by which it had been held, and shortly afterwards entered 
Romo itself, where he was greeted by the populace as 
“deliverer of the city.” The object of his expedition, the 
total expulsion of the French from Neapolitan territory, 
having been fully attained, he, in August 1498, returned 
to Spain, where he was received with the utmost enthusiasm 
by all classes, the king publicly declaring that the reduction 
of Naples, and the humiliation inflicted on the French, 
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reflected more lustre on his crown than the conquest 
of Gianada, Alter having, early in 1500. efficiently co- 
operated with Tendilla in putting down the Moorish insur- 
rection in the Alpujarras, Gonzalo, in May of the same year, 
took command of an armada designed to operate on the 
coast of Sicily and m the Levant, and generally to uphold 
the influence of Spain In conjunction with the Venetian 
admiral he stormed St George in Oephalouia, in January 
1501 ; and soon afterwards returning to Sicily, commenced 
operations against Frederick m accordance with the treaty 
concluded between France and Spain for the paitition of 
Naples. The whole of Calabria was occupied in less than 
a month, with the exception of Tarento, which did not sur- 
render until March 1502. On the outbreak of hostilities 
between France and Spam in July of the same year, Gon- 
zalo was compelled to fall back upon Barletta, whence, after 
having sustained a memoiable siege of nearly ten months, 
he sallied m April 1503, and coming upon the French troops 
at Cerignola, inflicted on them a disastrous defeat, which at 
once made him master of the city of Naples and of the 
greater part of the kingdom A subsequent victoiy at the 
bridge of Gangliano (29th December 1503) gave him Gaeta, 
and terminated the war. For more than three years he 
continued to act with popularity and efficiency at Naples 
as Ferdinand’s viceroy ; but the jealousy and distrust of 
that somewhat narrow-minded monarch led to his recall in 
1507, and to his subsequent retirement from court shortly 
afterwards. The remainder of his days were passed on Ins 
estate at Loja, where, in the midst of prepai-atjons for a 
voyage to Flanders, he was seized with a fever, of which he 
died, 2d December 1515. 

The life of “the great captain” lias been rather a fmounte sub- 
ject with literary men, having been heated by Giovio in his Vital 
Illustnum, Virormn , and by Quintana m his Ps2Mfioles C&lch es, as 
well as by Flonan ( Gonsalvo da Conloue, ou Grenada Picconguise, 
1791), Duponeet {Histone de Gonsalvc de Covdaue, 1714), and an 
anonymous author, sometimes supposed to be Pulgar (Urunica del 
Gian Capitan, 1584). A skill ul and judicious use of all these 
sources has been made by Piescott m ins History of the Feign of 
Ferdinand and Isabella, where the purity, generosity, ami loyalty 
of the puvate character of Gonzalo, as well as the coolness, sobnety, 
and energy of his military genius, are veiy fully and v.vully illus- 
trated 

GOOD, John Mason (17G4-1827), a writer on medical, 
religious, and classical subjects, was born May 25, 1764, at 
Epping, Essex, where his father, the Rev. Peter Good, was 
Independent minister. After receiving his education in the 
seminary conducted by his father, he was, at about the age 
of fifteen, apprenticed to a surgeon-apothecary at Gosport. 
In 1783 he went to London to prosecute his medical studies, 
and in the autumn of 1784 he commenced practice as a 
surgeon at Sudbury in Suffolk. Through an obligation 
rendered to a friend he, in 1792, got into pecuniary embar- 
rassment, and, with a view to surmount Ins difficulties, he 
removed in 1793 to London, where he entered into part- 
nership with a surgeon and apothecary who enjoyed an 
extensive practice. In November of the same year he was 
admitted a member of the college of surgeons. On account 
of disagreements with his colleague, the partnership was 
soon afterwards dissolved, and to increase Ms income he 
now devoted more of his attention to literary pursuits. 
Besides contributing both in prose and poetry to the Ana- 
lytical and Critical Reviews , and the British and Monthly 
Magazines, and other periodicals, he is the author of a large 
number of works relating chiefly to medical and religious 
subjects. In 1794 he became a member of the British 
Pharmaceutical Society, and in that connexion, and especi- 
ally by the publication of his work, A History of Medicine, 
he did much to effect a greatly needed reform in the 
profession of the apothecary. In 1 820 he took the diploma 
of M.t). at Marischal College, Aberdeen. He died, January 
2, 1 827. Dr Good was not only well versed in classical! 
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literature, but was acquainted with the principal European 
languages, and also with Persian, Arabic, and Hebrew. . His 
prose works display wide erudition and considerable intel- 
lectual vigour, and contain much interesting and cunous 
information ; but then style is dull and tedious, and they 
are now very generally forgotten His poetry never rises 
above pleasant and well-vei sided commonplace. 

The following are Ins piincipal writings —Mann, an elegiac ode, 
1786 ; Diseases of Prisons and Pool houses, 1705, History of Medi- 
cine, 1795; Parish Workhouses, 1798, Sony of Songs, translated 
from the Hebrew, uith notes critical and explanatory, 1803, Tn- 
umph of Britain, an Ocle 9 1803 . Memoirs of the Life and 
of Alex Geddas, LL.D , 1803, The Mature of Things . a Didactic 
Poem, translated from the Latin of Titus Lucretius Cams, vith the 
original text and notes philological and explanatory, 1805-7, 2 vols 
4 to, which is still of cousideiabls value for its parallel passages and 
quotations both from European and Asiatic languages , Oration on 
the Str ucture and Physiology of Plants, 1808 , Essay on Medical 
Technology, 1810 ; The Booh of Job literally translated, &e ,1812; 
The Study of Medicine, 1822, 4 vols 8vo, 3cl ed m 1632, edited by 
Dr Samuel Cooper; and The Bool cf Nature, 182G, 3 vols. See 
Memoirs by Olinthus Gregory, LL.D , 1823, and a biographical 
sketch m the Gentleman’s Magazine for March 1827 His Thoughts 
for all Seasons, tn Prose and Verse, was published, with a short 
biographical sketch, m 1800 

GOOD FRIDAY, the usual English name for the day 
observed throughout a great part of Christendom as the 
anniversary of the passion and death of Christ. In the 
Greek Church it has been, or is known as 7racrxa [errav- 
porcnp.ov], irapacrKevri , vrapaencanj peyaX-q or ayta, cramjpia or 
Ta o’coTijpta, ‘fjfi’ipa tot) oraupou, while among the Latins the 
names of most frequent occurrence are Pascha Crucis, Dies 
Dominic© Passiouis, Parasceve, Fena Sexta Paschae, Foma 
Sexta Major in Hierusalem, Dies Absolutions. It was 
called Long Friday by the Anglo-Saxons 1 and Danes ; m 
Germany it is sometimes designated Stiller Freitag (com- 
pare Greek, e/SSo/ms ofo-pazo-os ; Latin, hebdomas inoffieiosn, 
non labor! osa), but more commonly Charfreitag. Tlio 
etymology of this last name has been much disputed, but 
there seems now to be little ‘doubt that it is derived from the 
Old High German c7iam, meaning suffering oi mourning, 

The origin of the custom of a yearly commemoration of 
the crucifixion is involved in some obscurity. It may bo 
regarded as certain, indeed, that amoug Jewish Christians 
it almost imperceptibly grew out of the old habit of annu- 
ally celebrating the Passover on the 14 Lh of Nisan, and of 
observing the “days of unleavened broad,” from the 15th 
to the 21st of that month. In the Gentile churches, on tlio 
other hand, it seems to be well established that originally 
no yearly cycle of festivals was known at all. The weekly 
observance of the dies domnnea, liowover, became universal 
at a very early date; and the practice of giving special 
prominence to Easter Sunday (fcho first Sunday after the 
14th of Nisan), as well as that of keeping a previous fast 
of considerable rigour, though of indeterminate duration, 
had established itself mEgypt and in the Western churches 
at least by the middle of the 2d century. 'The accounts 
which have been transmitted by Eusebius, Socrates, und 
Epiphamus of the paschal can fcroversics, which began to bo 
agitated about 160 a.d., are obscure on many points — so ob- 
scure, indeed, as -to suggest doubts whether these historians 
had altogether comprehended the questions under dis- 
cussion. Bo much, however, is clear, that Occidental feeling 
had even then begun to take great offence at the prevailing 
Eastern practice, In Asia Mm or, Syria, and Mesopotamia, 
idle 14th and 16th of Nisan were specially observed, alto- 
gether irrespective of the day of the week, and for this 
apostolic sanction was urged by Polycarp ; but Anicetus of 
Pome, with great earnestness, though still with deference, 
pleaded immemorial usage for the custom of observing a 

1 See Jolmscm’s Collection of Ecclesiastical Laws (vol. i., renno 957) ; 
" Housttl ought not to he hallowed on Dong Friday, because 'ClinUt 
suffered lor us on tliat day. ,; 
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Fiiday and Saturday fast followed by an Easter Sunday 
feast. As the Western churches gamed in influence, the 
practice of tolerance became increasingly difficult ; already 
m 190 a.d. we find Yictor of Pome insisting on the con- 
formity of Polycrates of Ephesus, and proclaiming the con- 
tumacious Asiatics to be out of communion (d/mowr/rous). 
To secure uniformity in tins matter urns one outlie objects 
for which the council of Nice was convened in 325; no 
canon, however, was framed by the fathers there assembled, 
but it was recommended m a circular letter that Easter 
(irdcr^a.) should invariably be observed on a Sunday, and 
that the passion should, with equal regularity, be com- 
memorated on Fiiday. Considerable progress towards the 
compulsory establishment of a uniform pasclial usage was 
made in the years immediately following, thus, by a cauon 
of the council of Antioch (341), the followers of the Oriental 
use were laid under severe ecclesiastical censures ; m tlio 
decrees of that of Laodicea (361) the ominous word aipccns 
IS heard (aXpecns rOrv recrcrapes /caiSc/ccmrcDv) ; while 111 tlio 
Theodosian Code (xvi, 5, 9 , 6, G ; 10, 24), the Quarlodcei- 
nmns are formally ranked among the other heretics whoso 
eiuor is to be visited with civil pains and penalties. 

From the earliest period of its observance, the clay was 
marked by a specially rigorous fast, and also, on the whole, 
by a tendency to greater simplicity in the public services of 
the church. Prior to the 4th centuiy there is no evidence 
of non-celcbration of the eucharist on Good Friday ; but 
after that date the prohibition of communion became com- 
mon. In Spain, indeed, it became customary to close the 
churches altogether as a sign of mourning ; but this practioo 
was condemned by the council of Tolodo (033). In the 
Flemish Church tlio Good Friday ritual at present ohservod 
is marked by many special features, most of which cun bo 
traced back to a data at least prior to the close of tlio 3th 
century (see tlio Ordo Xlomanus in Muraton’s Limy, Lorn, 
Vet). The altar and officiating clergy arc draped in black, 
tins being the only day on which that colour is permitted. 
Instead of the epistle, sundry passages from Ho, sea, Ilabak- 
loik, Exodus, and tlio Psalms are read, The gospel for tlio 
day consists of tlio history of the passion as recorded by Bfc 
John. Tlio reading of this is followed by bidding prayers 
for the peace and unity of the church, for the pope, the 
clergy, all ranks and conditions of men, the sovereign, for 
catechumens, the sick and afflicted, heretics and schismatics, 
Jows and heathen. Thou follows tlio “ adoration of the 
cross” (a ceremony said to date hack to near tlio time of 
Helena’s “ invention of tlio cross ”) ; the hymns Lange 
Lingua and Vexilla llegis arc sung, and tlio reserved host 
brought out and partaken of by the priest. In many Homan 
Catholic countries, as, for example, in Spain, it is usual with 
the faithful to spend much time in the churches in medita- 
tion on tho “seven last words” of the Saviour j no carriages 
arc driven through tho streets; the bolls and organs are 
silent; and in every possible way it is sought to deepen tho 
impression of a profound and universal grief. 1 n the Greek 
■Church also tho Good Friday fast is excessively strict ; as 
in the Roman Church, tho passion history is road and tho 
cross adored ; towards evening a dramatic representation of 
the entombment takes place, amid open demonstrations of 
contempt for Judas and tho Jows. In Lutheran churches 
the organ is silent on this day; and altar, font, and pulpit 
are draped in black, as indeed throughout Holy Week. In 
tho Church of England the history of the passion from the 
gospel .according to John is also road; the collects for tho 
day are based upon tho bidding prayers which are found in 
.the Ordo Itomonus. 

GOODRICH, Samuel Griswold (1793-lfiGO), an 
American author better known under tho pseudonym of 
Pater Parley, was the son of ,a Congregational minister, and 
was horn at Ridgefield, ‘.Connecticut, August .19, 1793. In 
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1814 lie commenced business as a publisher in Hartford. 
He visited Europe in 1823-4, and on Ms return to America 
removed to Boston, wlieie from 1828 to 1S42 lie published 
an illustrated journal, the Token, to which he was a frequent 
contributor both m prose and verse. A selection from these 
contributions was published in 1841 under the title Sketches 
from a Student's Window. In the same year he established 
Merry's Museum , which lie continued to edit till 1854, In 
1827 he commenced, under the name of “ Peter Parley, 5 ' his 
senes of books for the young, which, embracing geography, 
biography, history, science, and miscellaneous tales, num- 
bered m 1857 as many as 170 volumes, of which about 
7,000,000 had been sold, and 300,000 were being sold 
annually. In 1858 he published Recollections of a Lifetime , 
which contains a list both of the works of which he was the 
author and of the spurious works published under his name. 
By his writings and publications he amassed a large fortune. 
In 183S he was chosen a member of the senate of Massa- 
chusetts, and in 1851 he was appointed consul to Pans, 
where he remained till 1805, taking advantage of his stay 
to have several of his works translated into French. After 
Ms return to America he published, m 1859, History of the 
Animal Kingdom,. Ho died at New York, May 9, 1800. 

GOODSIR, John (1814-1807), anatomist, bom at 
Austruther, Fife, March 20, 1S14, was the son of Dr John 
Goodsir, and grandson of Dr John Goodsir of Largo. Ho 
was educatod at the burgh and grammar schools of his 
nativo place, and at the university of St Andrews. He 
served an apprenticeship for a short time to Mr Nasmyth, 
the eminent dentist, but the higher studies of medicine and 
surgery were moro to Mb liking, and, under the fascinating 
impulsion of the lectures of Dr Knox, anatomy, descriptive, 
surgical, and pathological, became his hohby, — the work of 
Caras giving the first impetus to his investigations in 
developmental anatomy. From his mother ho had imbibed 
a love of art, and his sketches and casts and methodical 
demonstrations wore the admiration of liis fellow students. 
In Dr Knox’s rooms he made the acquaintance of Edward 
Forbes, the naturalist. Goodsir also worked tinder SI r Syme, 
Professor Ohristison, Dr John Macintosh, Professor Hubert 
Jameson, Dr Thomas Hope, and Dr Graham. His earliest 
•scientific paper was on the snail, — a novel, elaborate, and 
highly illustrated tamtiso. In 1835 ho became a licentiate 
<of the Royal OoEego of Surgeons, Edinburgh. After aiding 
Mr Nasmyth, he joined his father in practice at Austruther. 
Throo years later ho communicated to the British Associa- 
tion a paper on the pulps and sacs of the human teeth, his 
researches on the whole process of dentition being at this 
time distinguished by their completeness. He had already 
commenced the formation of a natural history museum, 
which attracted many visitors, — the habits of animals, from 
the polypo to the apo, possessing an irresistible charm for 
him. Tho results of liis studies in natural liistory were 
laid before the Society of St Andrews, at the request of 
whoso president, Sir IX Brewster, he furnished an account 
of cilia, reading to the society in 1840 his views on the 
•cephalie termination of tho sympathetic nerve. The ich- 
ihyolites of the Ooncerres quarry had not escapodhim; 'and 
we find him now foreshowing Ms diversified knowledge an 
essays on tho eye of tile cephalopodous mollusks, in descrip- 
tions of his drodging expeditions with Edward Forbes, and 
in Ids lectures at Cupar on the conditions of health. On 
tho nomination of Forbes, he was m 1838 elected to the 
famous coterie called the “Universal Brotherhood of the 
Friends of Truth,” which comprised artists, scholars, 
naturalists, and others whose relationship bocame a potent 
influence in science. Goodsir was a noble example of the 
brotherhood, which sought to hind man to man in tics of 
home and friendship, love and good will. Goodsir and 
Forbes worked together alt marine zoology, but human 
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anatomy, pathology, and morphology formed Goodoir’s chief 
study. The connexion of these two men was illustrated in 
a paper read at the British Association in 1840 on Pdonaia, 
and further researches on the British Ciliograda. In that 
year Goodsir became a member of the Wernerian Society, 
contributing several papers, some jointly with Forbes. 
Professor Jameson was the president, which may account 
for the greater part of Goodsir’s studies m comparative 
anatomy from 1840 to 1847 being imparted to us members. 
In 1841 he joined the Edinburgh Botanical Society, holding 
the office of secretary from 1842-4S, when he was chosen 
vice-president. In 1840-42 ulcers and abscesses and 
continued fever, in cases of which he advocated the deple- 
tive system, occupied his attention. He liad associated 
Mmself with the Royal Medical Society m 1833, and was 
in 1841-42 elected the senior president, at the same time 
becoming president of the Anatomical and Physiological 
Societies, to which he submitted his studies on the struc- 
ture of the liver and kidneys. A member of the Boyal 
Physical Society in 1841, he read his papers ca the develop- 
ment of the skeleton in the series of invertebrate animals , 
in 1849 he was elected president, remaining m office 
till 1852. His own estimate of his work at this period was 
represented to the Royal College of Surgeons of Edinburgh 
on his candidature for the post of conservator of the 
museum. He stated that he had practised every de- 
partment of preparation and conservation, that he had con- 
siderable experience in modelling in clay, plaster, and wax, 
and in the use of microscope and pencil, and that Ins own 
collection of preparations in human, comparative, and 
morbid anatomy exceeded 400 examples. lie succeeded 
.Macgillivray in April 1841, giving lectures on thej subjects 
illustrated by the museum. Goodsir rested no small part 
of his reputation on his knowledge of the anatomy of 
tissues. In his lectures in the theatre of the college in 
1842-43 lie evidenced tlio largeness of his observation of 
cell-life, both physiologically and pathologically, advocating 
the importance of the cell as a centre of nutrition, and 
pointing out that the organism is subdivided iuto a number 
of departments. Virchow recognized his indebtedness to 
these discoveries by dedicating his Cellular Pathologie to 
Goodsir, as “one of the earliest and most acute observers 
of cell-life. ” In 1843 Goodsir obtained the post of curator 
in the university of Edinburgh ; the following year he was 
appointed demonstrator of anatomy to Professor Monro, 
fund, in 1845 curator of the entire museum. He elucidated 
about this time much that had been obscure in digestion, 
in parasitic formation and in tho secreting structures. He 
fully confirmed the supposition that cells are the structures 
which perform the process of secretion, and that the func- 
tions of nutrition and secretion are essentially alike in their 
naturo. His views on tho nucleated cell as the great agent 
in absorption, nutrition, and secretion are established data 
in the science of physiology. In 1846 Goodsir was elected 
to the anatomical chair in tho university of Edinburgh, his 
highest ambition being thus satisfied. The same year the 
Royal Society of London enrolled him as a fellow. All 
liis energies were now devoted to the perfection of the 
science of anatomy; and his system of teaching was regarded 
as the best that ever regulated the anatomical department 
of any British university or medical school. 

Human myology was his strong .point ; no one had 
laboured harder at the dissecUmg-table ; and he strongly 
emphasized the necessity of practice us a means of research. 
He believed that anatomy, physiology, -and pathology could 
never be properly advanced without daily consideration and 
treatment of disease. Ik 1 848 he became a fellow of the 
Royal College of Surgeons, and in the same year he 
joined the Highland and Agricultural Society, acting as 
oh airman tof the veterinary department, and advising on 
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strictly agricultural matters. In 1847 lie delivered a series 
of systematic lectures on tlie comparative anatomy of the 
invertebrata ; and, about this period, as member of an 
{esthetic club, he wrote papers on the natural principles 
of beauty, the aesthetics of the ugly, of smell, the approba- 
tion or disapprobation of sounds, and other refinements. 
Owing to the failing health of Professor Jameson, Goodsir 
was induced to deliver the course oflectuies on natural his- 
tory during the summer of 1853. It was mainly zoological, 
and included the psychological conditions of man as com- 
pared with the brute, and the highest exercise of the human 
faculties — perception, logic, and science. These lectures 
sue among the memorabilia of the university , but the in- 
finite amount of thought and exertion which they cost 
broke the health of the lecturer. Goodsir, nevertheless, 
persisted in work till 1853, when the necessity for rest 
urged itself w ith painful force. A sojourn on the Continent, 
though it refreshed, could not rid him of incipient paralysis, 
the common penalty for overtaxing powers. The death of 
Foibes in 1854 was a sore trial to Goodsir, and though 
other friends were numerous, the firm attachment of this 
man could not be replaced. Goodsir persevered in his 
labours, writing m 1855 on organic electricity, in 1856 
on morphological subjects, and afterwards on tlie structure 
of oiganized forms,— his speculations in the latter domain 
giving birth to lus theory of a triangle as the mathematical 
figuie upon which, nature had built up both the organic and 
inorganic woiids. The fundamental principle of form he 
conceived to exist within the province of crystallography, 
and to be discernible by a close study of the laws of that 
science. As he believed that every cell had a parent coll, 
or “a mother,” so he argued tkeie was an umbilicus or 
centre in everything. He regarded man as simply a con 
glomerate of cells, rising up, maturing, and decaying. Ho 
saw in the growth and form and finished structure of man 
a tetrahedron, — man, a physical being and a form divine, 
but a crystal in Ins structural entity and arrangement. 
Goodsir hoped to complete the triangle theory of formation 
and law as the greatest of his works. In his lectures on 
the skull and brain he held the doctrine that symmetry of 
brain had more to do with the higher faculties than bulk 
©r form. Goodsir was still working out these higher 
studies when death ended his labours. Ho expired at 
Warclie, near Edinburgh, on the 6th of March 1867, in the 
same cottage iu which his friend Edward Foibes died. 
Goodsir’s anatomical lectures are remarkable for tlioir solid 
basis of fact; and no one in Britain took so wide a field 
for survey, or marshalled so many facts for anatomical 
tabulation and syn thesis. 

See Anatomical Memoirs of John Goodsir. F.l l S., edited by IV. 
Turner. M. B . , with Memoir by If. Lonsdale, II. D , Etlinb 1868, 

2 yob., in. which Goodsii’s lectuies, a del losses, amt writings nro 
epitomized, Proceedings of the Hoy. Soc> of lend., vol. iv., '1868 ; 
Transactions of the Botanical Soc. Edvn. , 1868, vol. ix, (T. N, ) 
GOODWIN, Tiiomas (1600-1679), a prominent English 
divine of the later Puritan period, was born at Rollesby, 
Norfolk, on the 5th of October 1600, and a little bofore 
the completion of his thirteenth year was enrolled a student 
of Christ’s College, Cambridge, where in 1616 lie pro- 
ceeded to the degree of B.A. In 1619 he removed to St 
Catherine’s Hall, and there in 1620 he was choson fellow. 
In 1625 he was licensed a preacher of tho university; and 
throe years afterwards he became lecturer of Trinity Church, 
to the vicarage of which he was presented by the king m 
1632. Harassed by the interferences of his bishop, who 
was a zealous adherent of Laud, he resigned all his prefer- 
ments and left the university in 1634. He then seems to 
have lived for some time in London, where m 1638 he 
married tho daughter of an alderman; but, in the follow- 
ing year, he found it expedient to withdraw to Holland, 
and for some time was pastor of a small congregation of 
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English merchants and refugees at Amheim. Returning 
to London soon after Laud’s impeachment by the Long 
Parliament, lie ministered for some years to an Independent 
congregation m the parish of St Dunstan’s-in-the-East, and 
rapidly rose to considerable eminence as a preacher , in 
1643 he was chosen a member of the Westminister 
Assembly, and at once identified himself with the Con- 
gregational party, generally referred to in contemporary 
documents as “the dissenting bietliren.” He frequently 
preached by appointment before the Commons, and in 
January 1650 his talents and learning were rewarded by 
the House with the presidentship of Magdalen College, 
Oxford, a post which he held until the period of tho 
Restoration. He rose into high favour with the Piotector, 
and ultimately became somewhat prominent among his 
more intimate advisers. Prom 1660 until lus death, which 
occurred on the 23d ot February 1679, he lived in London, 
and devoted lumself exclusively to theological study and to 
the pastoral charge of a small congregation which his pieLy 
and intellectual abilities had attached to him. 

The works published by Goodwin during lus lifetime consist 
chiefly of sermons printed by Older of tbe House of Commons ; but 
he was also associated with Nyo and others m the preparation of 
the Apologclieall Narration (1643). His collected iviitings, which 
include expositions of considerable portions of the Epistle to tho 
Ephesians and of tho Apocalypse, were published in live folio 
volumes between 1681 and 1701, and have recently been lepnnled 
in twelve 8vo volumes (Edin. 1861-66). Characterized by great 
yet one-sided reading, remarkable at once for tlie depth and for the 
narrowness of their observation and spiritual experience, often 
admirably thorough iu their workmanship, yet in style piolix to a 
degree that, by modem readers at least, is sometimes found to be 
almost intolerable,-— they faiily exemplify both tho merits and 
the defects of the special school of religious thought to wliiili they 
belong. Galamy’s estimate of Goodwin’s qualities may be quoted us 
both inondly amt just. “lie v, ns a considerable scholar and tin 
eminent divine, and had a very happy faculty m descanting upon 
Scripturo so as to bring forth surmising remarks, which yet gene- 
rally tended to illustration.” A memoir, derived ftom his own 
papers, by lus son is prefixed to the filth volume of his collected 
ivories; as a "patriarch and Allas of Independency ” lie ns also 
noticed by 'Wood m the Athenai Ojemiienm. A somewhat amusing 
sketch, from Addison’s point of view, of tho Piuilun president of 
Magdalen’s is to bo met with in No. 401 of the tfprclntnr. 

GOOJERAT. floo Gujarat, 

GOOLE, a mai'lcob town and nvor-port of England, Wont 
Riding of Yorkshire, is situated on the right bauk of the 
Ouse, 25 miles W. of Hull, on the Hull and Doueaatcr 
Railway, and at tho eastern terminus of tho Wakefield, 
Pontefract, and Goolo branch of the Lancashire ami York- 
shire Railway. About a mile north of Goolo the Ouse is 
crossed by a railway swing bridgo, worked by hydraulic 
power. Until it -was made a bonding port in 1829, Goolo 
was an obscure hamlet; hut sinco tho erection shortly 
afterwards of commodious docks, it lias steadily advanced 
in prosperity, Tho harbour, 250 feet long and 200 wide, 
communicates by gales with tho wot docks, which consist 
of the ship dock 700 feet by 200, with a depth of 18 feel, 
tho railway dock COO feet by 200, and tho steamship dock 
900 feet by 150. The town is well built, and possesses a 
fine modern parish church in tho Foi-pcn dicular stylo, a 
Roman Catholic chapel in the Early English style, a neat 
custom-house, a market hall, a handsome courthouse, a 
union poorhouso, public, free, and national schools, and 
extensive warehouses for grain and other goods. The 
number of British ships that entered tho port in 1877 was 
1686, with a tonnage of 298,150; of foreign ships 02, 
with a tonnage of 16,399. Tho number of British ships 
that cleared was 2642, with a tonnage of 342,727 j of 
foreign ships 64, with a tonnage of 17,038. There is 
tegular steam communication with London and the prin- 
cipal Continental ports. The chief exports are coal, 
woollen goods, and machinery; and the chief imports, 
butter, fruit, indigo, logwood, timber, and wool. TbA 
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inclustiies include the manufactuie of alum, sugar, ropes, and 
agricultural instruments, and iron-foundmg. ° Shipbuilding 
is also carried on, and there is a large dry dock, and a 
patent slip for repairing vessels. The population m 1S71 
was 7680. 

GOOSAN DER. See Merganser. 

GOOSE (Anglo-Saxon, G6s), the general English name 
for a considoiable number of birds, belonging to the Family 
Ancctuhe of modern ornithologists, which are mostly larger 
than Ducks and less than Swans Technically the word 
Goose is reserved for the female, the male being called 
Gander (Anglo-Saxon, Oandra ). 

The most important species of Goose, and the type of the 
genus Anser, is undoubtedly that which is the origin of our 
well-known domestic race, the Anser ferns or A. nnereus of 
most naturalists, commonly called in English the Grey or 
Grey Lag 1 Goose, a bird of exceedingly wide range m the 
Old World, apparently breeding where suitable localities are 
to be found m most European countries from Lapland to 
Spain and Bulgaria. Eastwards it extends to China, but 
does not seem to be known in Japan. It is tlie only species 
indigenous to the Biitish Islands, and in former days bred 
abundantly m the English Fen-country, whore the young 
were caught in large numbers and kept in a more or less 
reclaimed condition with the vast flocks of tame-bred Geese 
that at one time formed so valuable a property to the 
dwellers in and around the Fens. It is impossible to deter- 
mine when the wild Grey Lag Goose ceased from breeding 
in England, but it certainly did so towards the end of the 
last century, for Daniell mentious (Rural Sports, iii. p. 242) 
lus having obtained two broods in one season. In Scotlaud 
this Goose continues to breed sparingly in several parts of 
the Highlands and in certain of the Hebrides, the nests 
being generally placed in long heather, and the eggs seldom 
exceeding five or six in number. It is most likely the birds 
reared hero that are from time to time obtained in England, 
for at the present day tlie Grey Lag Goose, though once 
so numerous, is, and for many years has been, the rarest 
species of those that habitually resort to the British Islands. 
The domestication of this species, as Mr Darwin remarks 
(Animals and Plants under Domestication , i. p 287), is 
doubtless of very ancient date, and yet scaicely auy other 
animal that has boou tamed for so long a period, and bred 
so largely in captivity, has varied so little. It has increased 
greatly in size and fecundity, but almost the only change 
in plumage is that tame Geese lose the browner and darker 
tints of the wild bird, and are invariably more or less 
marked witli white— being often indeed wholly of that 
colour . 11 The most generally recognized breeds of domestic 
Geese are those to which the distinctive names of Emden 
and Toulouse are applied ; but a singular breed, said to 
have come from Sebastopol, was introduced into Western 
Europe about the year 185G. In this the scapulais are 
elongated, curled, and spirally twisted, having their shaft 

1 Tho moaning and deiivatum of this word. Lag had long beou a 
puzzle until Prof. Skeat suggested {This, 1870, p. 301) that it signified 
late, last, or slow, as in laggard, a loiterer, lagman, the last mar, 
lagteeth, tlie posterior molar or “wisdom” teeth (as the last to 
appear), and lagcloek, a clock that is behind tune. Thus the Grey 
Lag Goose is the Grey Goose which m England when the name was 
.given was not migratory but lagged behind the other wild species at 
tho season when they betook themselves to their northern breeding- 
quarters, In connexion with this word, however, must be noticed the 
curious fact mentioned by the late Mr Rowley ( Om Miscell , iii. p. 
218), that to this day tho flocks of tame Geese m Lincolnshire are 
urged on by their drivers with the cry of “ Lag’em, Lag’ern ” 

s From the times of the Romans white Geese have been held in 
great estimation, and hence, doubtless, they have been preferred as 
breeding stock, but tho practice of plucking Geese alive, continued for 
so many centuries, has not improbably also helped to perpetuate this 
variation, for it is well known to many bird-keepers that a white 
feather is often produced in place of one of tlie natural colour tliat has 
been, pulled out. 
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transparent, and so thin that it often splits into fine fila- 
ments, which, remaining free for an inch or more, often 
coalesce again . 3 

The other Biitish species of typical Geese are the Bean- 
Goose (A, segetum), the Pink-footed (/l. brachyrhynchus ), and 
the White-fronted (A. albifrons). On the continent of 
Europe, but not yet recognized as occurring in Britain, is 
a small form of tlie last (A erythropus) which is known to 
breed in Lapland. All these, for the sake of disci immation, 
may be divided into two groups — ( 1 ) those having the 
“nail” at the tip of the bill white, or of a very pale flesh 
colour, and (2) those m which this “nail” is black. To 
the former belong the Grey Lag Goose, as well as A. albi- 
frons and A. erythropus , and to the latter the other two 
A alb if ion's and A. erythropus, which hardly differ but in 
size, — the last being not much bigger than a Mallard (Anas 
boschas ), — may be readily distinguished from the Grey Lag 
Goose by their bright orange bill and legs, and their mouse- 
coloured upper wing-coverts, to say nothing of their very 
conspicuous white face and the broad black bars which 
cross the belly, though the two last characters are occasion- 
ally observable to some extent in tlie Grey Lag Goose, 
which has the bill and legs flesh-coloured, and the upper 
wing-coverts of a bluish-grey. Of the second group, with 
the black “nail,” A. segetum lias the bill long, black at the 
base and orange in the middle; the feet are also orange, and 
the upper wing-coverts mouse-coloured, as in A. albt/ions 
and A. erythropus, while A. brachyrhynchus has tlie bill 
short, bright pmk in the middle, and the feet also pink, the 
upper wing-coverts being nearly of the same bluisli-grey as 
in the Grey Lag Goose. Eastern Asia possesses in A. 
grandis a third species of this group, which chiefly differs 
from A. segetum m its larger size. In North America there 
is only one species of typical Goose, and that belongs to the 
wliibe-“ nailed” group. It very nearly resembles A, albi- 
frons, but is larger, and lias been described as distinct under 
the name of A. gambeli. Central Asia and India possess 
in the Bar-headed Goose (A. mdievs) a bird easily distin- 
guished fiom any of the foregoing by the character implied 
by its English name ; bub it is certainly somewhat abnormal, 
and, indeed, under the name of Eulabia , has been separated 
from the genus Anser, which has no other member indigen- 
ous to the Indian Region, nor any at all to tho Ethiopian, 
Australian, or Neotropical Regions. 

Bub the New World possesses by far the greatest wealth 
of Anserine forms. Beside others, presently to be men- 
tioned, its northern portions are the home of all the species 
of Snow-Geese belonging to the genus Chen. It is true 
that two of these are reported as having appeared, and that 
not unfrequently, m Europe and Asia; but they possibly 
have been but stragglers from America. The first of these- 
is C. hyperborens, the Snow-Goose proper, a bird of large 
size, and when adult of a pure white, except the primaries, 
which are black This has long been deemed a visitor to 
the Old World, and sometimes in considerable numbers, but 
the later discovery of a smaller form, C. cdbatus, scarcely 


8 Want of space forbids our entenng on tlie bleeding or tame Geese,, 
winch was formerly so laigely practised m some English comities, 
especially Noifolk and Lincoln. It was no -uncommon thing for a 
man to keep a stock of a thousand, each of which might be reckoned 
to rear on an average seven Goblmgs. The flocks wore regularly taken 
to pasture and water, just as sheep are, and the man who tended them 
was called tlie Gooselieid, corrupted into Gozzevd, The birds weie 
plucked five times m the year, ai d m autumn the flocks were driven 
to London or other large markets. They travelled at tlie rate of about 
a mile an hour, and would get over nearly ten miles in the day For 
further particulars the leader may he referred to Pennant’s British 
Zoology, Montagu’s Ornithological Dictionary Latham’s General 
History of Birds ; and Rowley’s Ornithological Miscellany (m. pp, 
206-215), where some account also may be found of the Goose-fatting 
at Strasburg, which, since the reconquest of Alsace, has been trans- 
ferred to the south of France. 

X. — 98 
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differ ing except In size, throws some doubt on the older 
records, especially since examples which have recently been 
obtained m the British Islands undoubtedly belong to tills 
lesser bird, and it would be satisfactory to have the occur- 
rence in the Old World of the true C. hyperboreus * placed 
on a surer footing. So nearly allied to tlie^ species last 
named as to havo been otten confounded with it, is the 
Blue-winged Goose, 0. candescent, which is said never to 
attain a snowy plumage Then we have a very small 
specie*, long ago described as distinct by Hearno, the Arctic 
traveller, hut until 1861 discredited by ornithologists. 
Its distinctness has now been fully recognized, and it has 
received, somewhat unjustly, the name of C. rossi. Its 
face is adorned with numerous papillae, whence it has been 
removed by Mr Elliot to a separate genus, Exanthemops , 
and for the same reason it has, for more than a cen- 
tury, been known to the European residents in the far 
countries as the l( Horned Wavey ” — the last word being a 
rendering of a native name, Waioci, which signifies Goose. 
Finally, there appears to belong to this section, though it 
lias been frequently referred to another (Chloephaga), and 
has also been made the type of a distinct genus ( Plulacie ), 
the beautiful Paiuted Goose, G canagicct , which is almost 
peculiar to the Aleutian Islands, though straying to the con- 
tinent m winter, and may be recognized by the white edg- 
ing of its remiges. 

The southern portions of the New World arc inhabited 
by about half a dozen species of Geese, akin to the foregoing, 
but separated as the genus Chloephaga The most notice- 
able of them are the Rock or Kelp Goose, C cmtarcticci, and 
the Upland Goose, 0. magellctmca. In both of those the 
sexes are totally unlike in colour, the male being nearly 
whito, while the female is of a mottled brown, but xu others 
a greater similarity obtains. 1 Very nearly allied to the 
birds of this group, if indeed that can be justifiably separ- 
ated, comes one which belongs to the northern hemisphere, 
and is common to the Old World as well as the New. It 
contains the Geese which havo received the common names 
of Bernacles or Brents, 2 3 * * * * and the scientific appellations of 
Bir meld and Brant (—for the use of either of which much 
may be said by nomsnclatimsbs. All iho species of this sec- 
tion are distinguished by their general dark sooty colour, 
relieved m somoby white of greater or bss purity, and by way 
of distinction from the members of the genus Anser, which 
are known as Grey Geese, are frequently cillod by fowlers 
Black Geese Of those, the best known both in Europe and 
North America is the Brent-Goose — Iho Anas bernida of 
Linn eg us, and the B. torqucita of many modem writers — a 
truly marina bird, seldom (in Europe at least) quitting salt- 
water, and coming southward in vast flocks towards autumn, 
frequenting bay3 and estuaries on our coasts, where it lives 
chiefly on sea-grass (Eastern maritima). It is known to 
breed in Spitsbergen and in Greenland. A form which is 
by some ornithologists deemed a good specieH, and called 
by them B. nigricans , occurs chiefly on the Pacific coast of 
North America In it the black of tbe neck, which m tlio 
common Brent terminates just abovo the breast, extends 
over most of the lower parts. The true Bornacle-Goose, 8 
the B. lemopsis of most authors, is but a casual visitor to 

1 See Selater anrl Salvin, Proc. Zool. Society, I87G, pp. 3G1-S69 

2 The etymology of the^e two words is exceedingly obscuro, and no 
useful pm po^e could bo attained by discussing it here, especially as 
any disquisition upon it must needs bo long, Suflicc it to say that 
the ordinary spelling Barmdo seems to bo wiong, if wo may judge 
from llio analogy of the French Pei nacha. In both words the e should 
bo sounded ns a. 

3 The old fable, pci haps still believed by the uneducated m some 

parts of the world, of Bemaclo-Gcose being produced from the Ber- 

nacles ( Lcjmdidco) tlmt grow on timber exposed to salt-water, is not 

more absurd than many that m darker ages hud a great hold of the 

popular mind, and far loss contemptible than the conceited spirit in 

which many modem zoologists and botanists often treat it. They 


Noith America, but is said to breed m Iceland, and occa- 
sionally m Norway. Its usual incunabula , liowevoi, still 
form one of tbe puzzles of the ornithologist, and the diffi- 
culty is not lessened by the fact that it will breed freely in 
semi-captivity, while the Bient-Gooso will not. From the 
latter the Bernacle-Gooso is easily distinguished by its 
larger size and white cheeks. Hutchins’s Goose (B. 
Ihctchinsi) seems to be its true representative in the New 
World. In this the face is dark, hut a white crescentic or 
triangular patch extends from the throat on either side 
upwaids behind the eye. Almost exactly similar in colora- 
tion to the last, but greatly superior m size, and possessing 
18 rectricos, while all the foregoing have but 1C, is the 
common wild Goose of America, B canadensis , which, for 
some two centuries or more, has been introduced into 
Europe, where it propagates so freely that it has been 
included by nearly all tbe ornithologists of this quarter of 
the globe, as a member of its fauna An allied fuun, by 
some deemed a species, is B. leucopareia, which ranges ovei 
the western part of North America, and, though having 18 
lectnces, is distinguished by a white collar round the lower 
part of the neck. The most diverse species of this group 
of Geese are the beautiful B. ruficolUs, a native of North- 
eastern Asia, which occasionally strays to Western Europe, 
and lias been obtained more than once in Britain, and that 
which is peculiar to the Hawaian archipelago, B. sandvi- 
censis. 

The largest living Goose is that called tlio Chinese, 
Guinea, or Swan-Goose, Cygnopsis cygnoides, and it seems to 
be the stock whence the domestic Geese of several Eastern 
countries have sprang It may not unfrcqucutly bo seen 
in English farmyards, and it is found to cross roadily with 
oiu* common tame Goose, the offspring being fertile, and 
Blytli has said that those crosses are very abundant in 
Indio. The truo homo of the species is in Eastern Siberia 
or Mongolia. It is distinguished by its upright bearing, 
wliicb lias been well rendered by Bewick’s excellent figure. 
Tlio Ganders of tho reclaimed form are distinguished by the 
knob at tho base of tho bill, but tho evidence of many 
observers show's that this is not found in the wild race. Of 
this bird there is a perfectly white bleed. 

Wo have next to mention a very curious form, C< reaps is 
nom’-hollamluc , which is peculiar to Australia, and appears 
to bo a more terrestrial typo of Gooso than any other now 
existing. Its short, decurvod bill and green cere givo it 
a very peculiar expression, and its almost uniform grey 
plumage, bearing rounded black spots, is also remarkable. 
It bears captivity well, breeding in confinement, and may 
be seen in many parks and gardens. It appears to have 
been formerly very abundant in many parts of Australia, 
from which it has of lato been exterminated. Rome of its 
peculiarities seem to have been still more exaggerated in a 
bird that is wholly extinct, tho Cnnniornis calcitrant of 
Now Zealand, the remains of which w'ere described in full 
by Professor Owen in 1873 (Trans. Zool. Society, ix. p. 
253). Among the first portions of this singular bird that 
weio found were the tibia;, presenting an extraordinary 
development of tho patella, which, united with tho shank- 
bone, gave rise to tho generic name applied. For somo 
time tho affinity of the owner of this wonderful structure 
w r as in doubt, but all hesitation was dispelled by the dis- 
covery of a nearly pevfoct skeleton, now in tho British 
Museum, wiiieli proved the bird to be a Goose, of groat 
size, and unable, from tho shortness of its wings, to fly. 


should remember that tins doctrine of spontaneous generation 1ms still 
many adherents, and that seems to ha hardly loss extravagant than 
tho notion of birds growing from “ worms,” as they were then called. 
Tho mistake of otvr forefathers is of course evident, but that is no 
reason for deriding tlieir innocent ignorance as some of our contem- 
poraries are iond of doing. » 
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la correlation with this loss of power may also be noted the 
dwindling of the keel of the sternum. Generally, however, 
its osteological characters point to an affinity to Cei eopsis, 
as was noticed by Dr Hector ( Trans Few Zeal. Institute, 
vi. pp. 7G-S1), who hist determined its Anserine character. 

Birds of the genera Chencdopex (the Egyptian and Orinoco 
Geese), Pledropten/s, Sarcidiornis , CJdamydochen, and 
some otheis, are commonly called Geese. To the writer it 
seems unceitain whether they should be grouped with the 
Amennce The males of all appear to have that curious 
enlargement at the junction of the bronchial tubes and the 
trachea which is so characteristic of the Ducks or Anatince. 
As much may bo said for the genus JVettapus, but want 
of space precludes further consideration of the subject 
hero. (a n ) 

GOOSEBERRY, Ihbes grossulariu, a well-known fruit- 
bush of northern and central Europe, usually placed in the 
same genus of the natural order to which it gives name 
as the closely allied currants, but by some made the type 
of a small sub-genus, Grossulana, the members of which 
differ from the true currants chiefly in their spinous stems, 
and in their flowers growing on short footstalks, solitary, 
or two or throe together, instead of m racemes. 

The wild gooseberry is a small, straggling bush, nearly re- 
sembling the cultivated plant, — the branches being thickly 
sot with sharp spines, standing out singly or in diverging 
tufts of two or threo from the bases of the short spurs or 
lateral leaf shoots, on which the bell-shaped flowers are 
produced, singly or in pairs, from tho groups of rounded, 
deoply-erenabed 3 or 5-lobod leaves. The fruit i3 smaller 
than in the garden kinds, but is often of good flavour ; it 
is generally hairy, but m one variety smooth, constituting 
the Jl. iivu-cr'bspa of writers ; the colour is usually green, 
but plants are occasionally met with having deep purple 
berries. The gooseberry is indigenous to the central parts 
of Europe and western As La, growing naturally in alpine 
thickets and rocky woods m the lower conn tty, fiom France 
eastward, perhaps as far as the Himalaya. In Britain it is 
often found in copses and liodgerows and about old rums, 
hut lias boon so long a plant of cultivation that it is diflicult 
to decide upon its claim to a place in the native flora of tho 
island. Common as it is now on some of the lower slopes 
of tho Alps of Piedmont and Savoy, it lb uucortain whether 
tho Romaus were acquainted with the gooseberry, though 
it may possibly be alluded to m a vagno passage of Pliny : 
the hot summers of Italy, in ancient times as at present, 
would bo unfavourable to its cultivation. Abundant in 
Germany and Eunice, it does not appoar to have been 
much grown thore in the Middle Ages, though the wild 
fruit was held m some esteem medicinally for the cooling 
properties of its acid juice in fevers ; while the old English 
name, Feu-beny, still surviving in some provincial dialects, 
indicates that it was similarly valued in Britain, where it 
was planlod in gardens at a comparatively early period. 
Turner describes tho gooseberry in his Ilerball , written 
about the middle of the 10 th century, and a few years 
later it is mentioned in quo of Tusser’s quaint rhymes as 
an ordinary object of garden culture. Improved, varieties 
wore probably first raised by tho skilful gardeners of 
Holland, whoso name for the fruit, Kruisbede, may have 
beau oasily corrupted into the present English vamaoular 
word. 1 Towards the ‘end of the last century the gooseberry 
‘became a favourite object of cottage-horticulture, especially 
in Lancashire, where the working cotton-spmncrs have 
raised numerous varieties from seed, their -efforts having 
boon ohiefly directed to increasing the size of the fruit. 

1 Tho Scotch ffrossm't, originally grosd , evidently from the French 
groseitte, may have tho same ultimate origin ; the usual derivation from 
gromis, a green fig, seems farfetched. The rough wild fruit is called 
try the Germans Irruusbeem. 
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Of the many hundred sorts enumerated m recent horti- 
cultural works, few perhaps equal in flavour some of the 
older denizens of the fiuit-garden, such as the “ old rough 
red” and “hairy amber.” The climate of the British 
Islands seems peculiarly adapted to bring the gooseberry 
to perfection, and it may be grown successfully even in the 
most northern parts of Scotland ; indeed, the flavour of the 
fruit is said to improve with increasing latitude. In 
Norway even, the bush flourishes, in gardens on the west 
coast, nearly up to the Arctic circle, and it is found wild 
as tar north as 63°. The dry summers of the French and 
German plains are less suited to it, though it is grown 
in some hilly districts with tolerable success. The goose- 
berry in the south of England will grow well in cool 
situations, and may be sometimes seen in gardens near 
London flourishing under the partial shade of apple trees , 
but in the north it needs full exposure to the sun to 
bring the fruit to perfection. It will succeed in almost any 
soil, but prefers a rich loam or black alluvium, and, though 
naturally a plant of rather dry places, will do well in moist 
land, if drained. 

The varieties are most easily propagated by cuttings 
planted in the autumn, which root rapidly, and in a 
few years form good fruit-bearing bushes. Much differ- 
ence of opinion prevails regarding the mode of pruning 
this valuable shrub ; it is probable that m different situations 
it may require varying treatment. The fruit being borne 
on the lateral spurs, and on the shoots of the last year, it 
is the usual practice to shorten the side blanches in the 
winter, before tho buds begin to expand ; some reduce the 
longer leading shoots at the same time, while others prefer 
to nip off the ends of these in the summer while they are 
still succulent. When largo fruit is desired, plenty of 
manure should be supplied to the roots, and the greater 
portion of tho berries picked off wliile still small. Bur- 
bidge states that the goosebeiry may be with advantage 
gratted or budded on stocks of some other species of Files, 
Jl aureum , the ornamental golden currant of the flower 
garden, answering well for the purpose. The giant goose- 
berries of the Lancashire “ fanciers ” are obtained by the 
careful culture of varieties specially raised with this object, 
tho growth being encouraged by abundant manuring, and 
tho removal of all but a very few berries from each plant. 
Single gooseberries of nearly 2 ounces in weight have been 
occasionally exhibited ; but the produce of such fanciful 
horticulture is generally insipid. The bushes at times suffer 
much from the ravages of the caterpillar of the gooseberry 
or magpie moth, Abraxas gvomdariaia, winch often strip 
the branches of loaves in the early summer, if not destroyed 
before the mischief is accomplished. The most effectual 
way of getting rid of this pretty bub destructive insect is to 
look over each bush carefully, and pick off the larvae by 
hand • when larger they may bo shaken off by striking the 
branches, but by that time the harm is generally doue — 
tho eggs are laid on the leaves of the previous season. 
Equally annoying in some years is the smaller larva of the 
V-mobli, Jlalias vanana, which often appears in great 
numbers, and is not so readily removed. The gooseberry 
is sometimes attacked by the grub of a fly, Femmkis ribem, 
of which several broods appear in tho course of the spring 
and summer, and are very destructive. The grubs bury 
themselves in the ground to pass into the pupal state ; 
the first brood of flies, hatched just as the bushes are 
coming into leaf in the spring, lay their eggs on the 
lower side of the leaves, where the small greenish lame 
soon after merge. For the detraction -of the first broods 
it has been recommended to syringe 'the bushes with tar- 
wator ; perhaps a very weak solution of carbolic acid might 
prove more effective. The powdered root of white helle- 
bore as said t® destroy both this grub and the caterpillars 
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of the gooseberry and Y-motli; infusion of foxglove, and 
tobacco-water, are likewise tried by some growers. If 
the fallen leaves are carefully removed from the ground m 
the autumn and burnt, and the surface of the soil turned 
over with the fork or spade, most eggs and chrysalids will 
be destroyed, . , TT , 

The gooseberry was introduced into the United btates 
by the early settlers, and in some parts of New England 
larce quantities of the green fruit are piodncecl and sold for 
cuhmry use m the towns , but the excessive heat of the 
American summei is not adapted for the healthy maturation 
of the berries, especially of the English varieties. Perhaps 
if some of these, or those raised in the country, could be 
crossed with one of the indigenous species, kinds might be 
obtained better fitted for American conditions of culture, 
although the gooseberry does not readily hybridize The 
bushes are apt to be infested by a minute fly, known as the 
gooseberry midge, Cecidom.yia gross alar ice, which lays its 
eggs m the green fruit, in which the larvae are hatched, 
causing the berries to turn purple and fall prematurely. 
According to Mr Pitch, the nudge attacks the wild native 
species as well as the cultivated gooseberry. 

The goosebcriy, when ripe, yields a fine wme by the 
fermentation of the juice with water and sugar, the result- 
ing sparkling liquor retaining much of the flavour of the 
fruit. By similarly treating the juice of the green fruit, 
picked just before it ripens, an elfervescing nine is pro- 
duced, nearly resembling some kinds of champaguo, and, 
when skilfully prepared, far superior to much of the liquor 
sold under tint name. Brandy has been made from lipe 
gooseberries by distillation; by exposing the juice with 
sugar to the acetous fermentation a good vmogar may be 
obfcaiued. The goosebcriy, when perfectly ripe, contains 
a large quantity of sugar, most abundant in the red and 
amber varieties; in the former it amounts to from 0 to 
upwards of 8 per cent, The acidity of the fruit is cluofly 
due to malic acid. 

Several other species of the sub-genus produce edible fruit, 
though none have as yet boon brought imdor economic cul- 
ture. Among them may bo noticed E, oxyemnthoides and 
R, cyiwsbati , abundant in Canada and the northern parts 
of the United States, and R c/racile, common along the 
Alleghany range, The group is a widely distributed one, 
species occurring to the west of the Rocky Mountains, and 
in Siberia and Japan, while one is said to have boon found 
by recent explorers on the lofty Kilimanjaro, near tho lake- 
sources of the Nile. (a. r. .r.) 

GOPHER (Testudo gopher, Bnrir.), tho only living 
representative on the North American continent of tho 
Testudinidee or family of land tortoises, whore it occurs 
in the south-eastern parts of tho United Stales, from "Florida 
in the south to the river Savannah in tho north. Its cara- 
pace, which is oblong and remarkably compressed, measures 
from 13 to U inches in extreme length, tho shields which 
cover it being grooved, and of a yellow-brown colour. Tho 
gopher abounds chiefly in the forests, blit occasionally 
visits the open plains, where it does great damage, especially 
to tho potato crops, on which it feeds. It is a nocturnal 
animal, remaining concealed by day in its deep burrow, and 
coming forth at night to feod. Its strength in proportion 
to its size is said to bo enormous, it being able, according to 
Dumoril and Bibron, to move along comfortably bearing 
a man on its back. The flesh of the gopher or mungofa, 
as ifc is also called, is considered excellent eating, 

GOPITNQEN, a town of Wiirtetnborg, circle of the 
Danube, on the right bank of the Fils, 22 miles E.S.E. of 
Stuttgart. Tfc possesses an old castle erected by Duke 
Christopher in the 16th century, two evangelical churches, 
a Roman Catholic chapel, a synagogue, a real school, a 
classical school, and an advanced school. The manufactures 
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include lmen and woollen cloth, leather, glue, paper, 
machines, and toys Three nuies north of the town are the 
ruins of the old castle of Holienstaufen, with the Barbarossa 
chapel, containing, besides other adornments, an old fresco 
of Frederick Barbarossa dating probably fiom the 16th 
century. Gdppingen originally belonged to the house of 
Holienstaufen, and at a later period cumo into the posses- 
sion of the counts of Wiirtemberg. It was sun oiuided by 
walls m 1129. The population in 1S75 was 9532. 

GORAKHPUR, a district of the North-Western Pro- 
vinces, India, between 26° 50' 15" and 27“ 28' dS" N. lat., 
and between 83° 7' and 84° 29' E long , bounded on the 
N. by the territory of NepAl, on tho E. by Champ&ran and 
S&ran, on the S by the Gogra river, and on the W. by Basti 
and Fyzabad, with an area of 4578 square miles The dis- 
trict lies immediately south of the lower Himalayan slopes, 
but forms itself a portion of the great alluvial plain. Only a 
few sandhills break the monotony of its level surface, which 

is, however, intersected by numeious rivers studded with 
lakes and marshes. Tn the north and centre dense foiests 
abound, and the whole country has a verdant appearance. 
The principal rivers are the RiVpli, the Gogra, tho groat 
and little Gandalc, the Kudna, the Rolim, tho Ann, and 
the Gunglu The tiger is found in tho north, and many 
other wild animals abound throughout the district. r lho 
lakes are well stocked with fish. 

The population, wlnoli m 1853 numheied 1,81 15,300, had lisen to 
2,019,351 in 1872, a giv.it meronso in so shoit a pound ; of these, 
1,819,415 or 90 1 pm coni arc Hindus, 199,372 Mussulmans, and 
533 Christians. Tho district contains a total cultivated area of 
2621 square miles, with 897 square miles available f<u cultivation, 
most ot which is now under forest. The chief pioduefs arc cotton, 

! uce, btijra, jo<tr, moth , and other food-sLutfs, Tho eoimuerco of 

Gomlchpur xs uonlined to tlio above inoduetH. The moans ol coin- 
numicat ion are still impelled. Two good metalled loads inn 
tin nugh the district, one fiom Gorakhpur to Bomnvs Bitv- 
I h (lignin, the other to Basti nml Pyznbad. The total revenue in 
I 187(5 {van X‘227,738. The police force in 1875 mimbeml 755 
officers and men. In 1875 them were 485 schools, with til, 525 
pupils. The district is not subject, to uu*y niLetisc heat, hom 
which it is secured by its vicinity to the hills aml tlio mmstiue of 
its soil. Dust-storms are rave, and cool breezes from the south, 
rushing down the goiges of the llinmlnyiis, succeed each short 
interval of warm \mitlier. Tho diuutto ih, liowowr, maxing, r JL lie 
southern and eastern pin Lions are as healthy ns most pints of the 
province, hut the fund anil forestdruets me still subject to nuilaiia. 
The average rainfall from 1800 to 1871 nun 45*8 inches j the luuxi- 
mum was 00 inches in 1861, mid the niiiinmitn 25 inches in 1808. 
The. mean monthly temperature m tho shade was 77" in 1870, and 
75° m 1871. The dentil rale in 1875 was 40*092, or IS) *85 per 
thousand of the population. . 

Gautama Buddha, the founder of the religion hearing Ins mono, 
died within the disliiet of Gorakhpur. It thus hi came tho head- 
quarters of tho new creed, and was one of the ilrst tiuds to receive 

it. Tho country from tho beginning of the 0th century was Ibo 
arena of a continuous struggle between the Blntrs and their Aryan 
antagonists, tho huhtors. About 900 the Domlnitdrs or military 
Brahmans appeared, and expelled tho Jluhlors from Him. town of 
(lornklnmr, hut they also were soon driven hack by other invaders. 
During tho 15th and Kith centuries, after the district hud uocn 
desolated by incessant war, tho descendants of the various con- 
querors held parts of tho territory, and each seems to have lived 
qnilo isolated, as no bridges or roads attest any intercoms with 
each other. Townuls tho end of the KJlh century, Mussulmans 
occupied Gorakhpur town, but they interfered very little yith the 
district, and allowed it to ho controlled by tlm native nijiis, In 
tho middle of the, 18Ui century a formidable foe, the DtuiMras from 
tho west, kept tho district m ti state of terror, and so weakened tho 
power of tho nijiis that they could not resist tho fiscal exactions of 
tho Oudli officials, who plundered and ravaged the country to a 
great extent. Tho disliiet formed part of the territory ceded by 
Oaclh to tho British under tho treaty of 1801, During the mutiny 
it was lost for a short time, hut imdor tho friendly Gurkhtis the 
rebels wevo driven out, and tho whole district once more passed 
under British rule. 

GonAJKirFUR, a municipal city, and tho administrative 
headquarters of Gorakhpur district, North-Western Pro- 
vinces, in 26° 44' 8" N. lot., and 83° 23' 44" E, long., on 
tho river R&pli, near the centre of the district. It was 
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founded about 1400, on the site of a more ancient city. 
It is the headquarters of a civil and sessions judge, with 
the usual administrative offices, and has a considerable 
trade in grain and timber sent down the Rdpti to the G-ogra 
and the Ganges. The municipal revenue in 1875-76 was 
£4771. Population (1872), 51,117. 

G OR AMY, or Gotjramy ( Osphronemus olfax), is reputed 
to be one of the best-flavoured freshwater fishes in the 
East Indian archipelago. Its original home is Java, 
Sumatra, Borneo, and several other East Indian islands, 
but thence it has been transported to and acclimatized in 
Penang, Malacca, Mauritius, and even Cayenne. Being 
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an almost omuivorous fish and tenacious of life, it seems to 
recommend itself particularly for acclimatization in other 
tropical countries ; and specimens kept in captivity become 
as tamo as carps. It attains the size of a large turbot. 
Its shape is flat and short, the body covered with large 
scales ; the dorsal and anal fins are provided with numerous 
spines, and the ventral fins produced into long filaments. 

GORCUM, or Goricum (Dutch, Gorinchetn ), a town of 
the Netherlands, chief town of a circle in the province of 
South Holland, 22 miles E.S.E. of Rotterdam, on the right 
bank of the Morvo or Morwode, at the influx of the Linge, by 
which it is intersected. It is surrounded by walls, and has an 
old town-house adorned with fine old paintings, a prison, a 
custom-house, barracks, an arsenal, and a military hospital. 
The old church of St Vincent contains the monuments of the 
lords of Arkol. The charitable and benevolent institutions 
aro numerous, and there is also a library and several learned 
associations. Oorcum possesses a good harbour, and carries 
on a considerable trade in grain, hemp, cheese, potatoes, and 
fish, although it is still destitute of railway communication. 
The population in 1876 was 9301. 

The earliest notice of Goreum is in a document of John I., duke of 
Brabant (in the close of tho 13th century), granting the town's folk 
free trade throughout his duchy. The history in the 15th century 
is closely connected with that of the countsliip of Arkel. It was 
within its walls that William, the last lord or Arkel, perished in 
1417, on the capturo of the town by the Kabehaus ; and it was the 
burghers of Goreum who in 1573 laid the castle of Arkel in ruins. 
Tn 1572, when the town was taken by William de la Marck, ho put 
to death 19 priests and friars, who have a place in the Romish 
calendar as the Martyrs of Goreum. The place defended itself suc- 
cessfully against the Fronch in 1672, hut was taken by the Prussians 
in 1785, by the Fronch in 1795, and by the allios in 1814. 

GORDIANUS, or Gordian, the name of three Roman 
emperors. The first, Marcus Antonius Africanus Gordi- 
nnus, tho wealthiest of the Romans, was descended on the 
father’s side from the Gracchi, on the mother’s from 
Trajan, while his wife was the granddaughter of Antoninus 
Pius. While lie gained unbounded popularity by his mag- 
nificent games and shows, liis prudent and retired life did 
not alarm the tyranny of Oaracalla. Alexander Severus 
called him to the dangerous honours of government in 
Africa, and during his proconsulship there occurred the 
usurpation of Maximin. The universal discontent roused 
by the oppressive rule of Maximin culminated in a revolt 
in Africa in 238, and Gordian reluctantly yielded to the 
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popular clamour and assumed the purple. His son was 
associated with him in the dignity. The senate confirmed 
the choice of the Africans, and most of the provinces 
gladly sided with the new emperors; but, even while their 
cause was so successful abroad, they had fallen before 
the sudden inroad of Capellianus, who commanded 
Mauretania in the interest of Maximin. They had reigned 
only 36 days. Both the Gordians had deserved by 
their amiable character their high reputation ; they were 
men of great accomplishments, fond of literature, and 
voluminous authors; but they were rather intellectual 
voluptuaries than able statesmen or powerful rulers. 
Having embraced the cause of Gordian, the senate was 
obliged to continue the revolt against Maximin, and 
appointed Maximus and Balbinus, two of its noblest and 
most esteemed members, as joint emperors. At their in- 
auguration a sedition arose, and tire popular outcry for a 
Gordian was appeased by the association of M. Antonius 
Gordiauus Pius, nephew of the younger and grandson of 
the elder Gordian, a boy of thirteen, Maximin forthwith 
invaded Italy, but was murdered by his own troops while 
besieging Aquileia ; and a revolt of the praetorian guards, 
to which Maximus and Balbinus fell victims, left Gordian 
sole emperor. For some years lie was under the control of 
his mother’s eunuchs, till happily Misitheus, his teacher 
of rhetoric, whose daughter lie married, roused him to free 
himself from the ignoble tyranny. Misitlieus was appointed 
prefect of the praetorian guards, and wielded ably the 
supreme power that now belonged to him. When tho 
Persians invaded Mesopotamia, the young emperor at 
liis persuasion opened, for the last time recorded in his- 
tory, the temple of Janus, and marched in person to the 
East. Misitheus proved a skilful and prudent general; 
but his sudden death under strong suspicions of poisoning 
was the end of Gordian’s prosperity. Discontent and 
seditions, fostered by Philip, who had succeeded Misitheus, 
arose in the camp, and Gordian was slain by the mutinous 
soldiers (244). A monument near the confluence of the 
Euphrates and Aboras marked the scene. 

GORDIUM, an ancient town of Bithynia, was situated 
not far from the river Sangarius, but the site has not been 
exactly ascertained, though M. Lejean believes that it may 
bo identified with ruins which lie observed in the vicinity 
of the village Emret. It was undoubtedly a placB of high 
antiquity, and though Strabo describes it as a village, it 
afterwards increased in size, and, under the name of 
Juliopolis, which it received in the reign of Augustus, it 
continued to flourish to the time of Justinian at least. 
According to the legend, Gordium was founded by a cer- 
tain Gordius, who had been called to the throne by the 
Phrygians in obedience to an oracle of Zeus commanding 
them to select the first person that rode into the agora in 
a car. The king afterwards dedicated his car to the god, 
and another oracle declared that whoever succeeded in un- 
tying the strangely entwined knot of the yoke should reign 
over all Asia. Alexander the Great, according to the well- 
known story, overcame the difficulty of the Gordian knot 
by a stroke of his sword. 

See Kiepert, JBeitrage zur inschriftlidien Topographie Klein- 
Asians, 1863; Lejean, in Bull, de la Soc. de Giogr. , Paris, 1869. 

GORDON, Alexander, the “ Sandy Gordon ”’of Scott’s 
Antiquary , is believed to liavo been a native of Aberdeen, 
and a graduate oE either King’s or Marischal College, but 
of his parentage and early history nothing is known. 
When still a young man he is said to have travelled 
abroad, probably in the capacity of tutor. He must, how- 
ever, have returned to Scotland 'previous to 1726, when, 
betaking himself to antiquarian pursuits, he made the 
acquaintance of, among others, Roger Gale, the first vice- 
president of the Society of Antiquaries. In the year just 
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mentioned appeared the Itinerarinm Beptentnoncile, Ins 
greatest and best known work. He was already the triend 
of Sir John Clerk, of Penicuick, better known as Baron 
Clerk, from his having been appointed one of the Barons 
of the Exchequer; and the Baron and Roger Gale are the 
(t two gentlemen, the honour of their age and country, 
whose letters were published, without their consent it 
appears, as an appendix to the Itmerariim. Subsequently 
Gordon was appointed secretary to the Society for the 
Encouragement of Learning, with, an annual salary o 
£50. Resigning this post he succeeded Dr Stukeley as 
secretary to the Society of Antiquaries, and also acted for 
a short time as secretary to the Egyptian Club, an associa- 
tion composed of gentlemen who had visited Egypt. _ In 
1T41 lie accompanied Governor Glen to South Carolina. 
No explanation has yet been given of the reasons which 
led to this step, or of the relations between the old 
ll Roman ” antiquary and his new patron. A hint, but 
nothing move, is afforded by the fact that m the list of 
subscribers to the Itmerarmm we find the name of “J antes 
Glen of Longcroft, Esq ” Through the influence probably 
of his friend, Gordon, besides receiving a grant of land in 
Carolina, was appointed registrar of the province, and justice 
of the peace, and filled several other offices Erom his 
will, still in existence, dated 22cl August 1754, we learn 
that he had a son Alexander and a daughter Frances, to 
whom he bequeathed most of his property, among winch 
were portraits of himself and of hiends painted by his 
own hand. , „ , , , , 

Some additional particulars regarding Gordon and ins works may 
be got from <i communication to the Society of Antiquaries of Scot- 
land by Professor Daniel Wilson, LL.D , Toronto, printed in the 
Pmeeilum, with Additional Rotes and an Appendix of Original 
Letteis by the lato Dr David Lai ng (Proc. Sue. of Antig of Scot , 
vol x pp 363-382) 

GORDON - , Loud George, (1751-1793), third and 
youngest son of Cosmo George, duke of Gordon, was born 
in London 2Gth December 1751. After completing his 
education at Eton, he entered the navy, where he rose to 
the rank of lieutenant; but on account of a disagreement 
regarding promotion with Lord Sandwitlqth.cn at the head 
of the admiralty, lie resigned liis commission shortly before 
the commencement of the American war. In 1774 he 
entered parliament as member for tho small borough of 
Luggershall, and possessing some wit, great ease of addiess, 
and the confidence arising from sincere conviction, he advo- 
cated his individual notions on any subject with grout volu- 
bility and with something of the eagerness of monomania. 
After supporting the ministry for some time, he began to 
attack both ministry and opposition with such ceaseless 
pertinacity that it became a common saying that “tkero 
were three parties in parliament, tho ministry, the opposi- 
tion, and Lord George Gordon.” He vehemently opposed 
the passing of the Acts for tho removal of tho Roman 
Catholic disabilities, and took a leading part in organizing 
the Protestant associations of Scotland and England. Of 
both associations Re was chosen president, and on June 2d 
1780 he headed the mob which marched m procession from 
St George’s Fields to the Houses of Parliament in order to 
present tho monster petition against tho Acts. After tho 
mob reached Westminster a terrific riot ensued, which con- 
tinued several days, during which the city was virtually at 
their mercy. At first indeed they dispersed after threaten- 
ing to make a forcible entry into the House of Commons, but 
reassembled soon afterwards and destroyed several Roman 
Catholic chapels, pillaged the private dwellings of many 
Roman Catholics, set firo to Newgate and broke open all 
the other prisons, attacked the Bank of England and several 
other public buildings, and continued the work of violence 
and conflagration until the interference of the military, by 
whom no fewer than 450 persons were killed and wounded 
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before the riots were quelled. For his share in instigating 
the riots Lord Gordon was apprehended on a charge of high 
treason; but, mainly through the skilful and eloquent 
defence of Eiskme, lie was acquitted on the ground that 
he had no treasonable intentions. In 1786 ho was excom- 
municated by the archbishop of Canterbury for refusing to 
bear witness m an ecclesiastical suit; and in 1787 he was 
convicted of libelling tho queen of Fiance, the French am- 
bassador, and the administration of justice in England.. He 
was however, permitted to withdraw from the court without 
bail’ and made lus escape to Holland ; hut on account of 
representations from the court of Versailles lie was com- 
manded to quit that country, and, returning to England, 
was apprehended, and in January 1788 was sentenced to 
five years’ imprisonniQiit in Newgate, where, after refusing to 
grant the guarantees required as a condition of liis obtaining 
his liberty at the conclusion of his original term of imprison- 
ment, he died of delirious fever November 1, 1793. Some 
time before his apprehension lie had become a convert to 
Judaism, and had undergone tho initiatory rite, A serious 
defence of most of his eccentricities is undertaken in The 
Life of Lord George Gordon, with a Philosophical Jlevino 
of his Political Conduct, by Robert Watson, M.D., Lon- 
clon, 1795 N „ 

GORDON, Sin John Watson (178S-18G4), Scottish 
painter, was the eldest son of Captain "Watson, R.N., 
a cadet of the family of Watson of Ovonnains, in tho county 
of Berwick He was horn in Edinburgh m 1788, and, it 
being his father’s desire that lie should enter the army, was 
educated specially with a view to his joining the Royal 
Engiuoors. As drawing was even at Unit period con- 
sidered a not inappropriate accomplishment for the scientific 
service, he was, wlnlo waiting for his commission, entered 
as a student in the Government school of design, then as 
now under the management of tho Board of Manufactures, 
With the opportunity, his natural taste for art quickly 
developed itself, and liis industry and progress were such 
that his father was persuaded to allow lmn to adopt it as 
his profession. Captain Watson was himself a skilful 
draughtsman, and his brother George WalHtm, afterwards 
president of the Scottish Academy, stood high ns a 
portrait painter, second only to Sir Henry Raeburn, who 
also was a friend of tho family. Between the studios of 
his uncle ancl his friend, John Watson seems to have 
thought lie had every necessary assistance a young artist 
required, and neither then or at a future period showed 
any desire for foreign study; his art consequently is more 
purely of nativo growth than that of any of liis. contempor- 
aries, In tho year 1808 ho scut to the exhibition of the 
Lyceum in Nicolson (Street a subject from the Lay of the 
Last Minstrel, and continued for some years to exhibit fancy 
subjects; but, although freely and sweetly painted, they were 
altogether without the force and character which in his own 
proper walk stamped his portrait pictures as tho works of 
a master. After the death of Sir Henry Raeburn in 4823, 
he succoodcd to much of his practice ; and as there were at 
that lime in Edinburgh four artists of tho name of Watson, 
all of them portrait painters, he assumed in 1 826 the name 
of Gordon, by which he is best known. Mixing a good 
deal in literary and scientific socioty, ho painted most of 
tho notabilities who lived in or visited the northern metro* 
polis during his career; one of the earliest of his famous 
sitters was Sir Walter Scott, who sat for a first portrait in 
1820. Then came J, G. Lockhart in 1821 ; Professor 
Wilson, 1822 and 1850, two portraits ; Sir Archibald Alison, 
1839 ; Dr Chalmers, 1844- ; a little later De Quincey; and Sir 
David Brewster, 1864, being the* last picture he painted. 
Among his most important works may be mentioned the 
earl of Dalhousie, 1833, now in the Archers’ Hall, Edin- 
burgh ; Sir Alexander Hope, 1835; in the county buildings, 
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Linlithgow, Loid President Hope, m the Parliament House; 
and Hr Chalmers, 1844 These are all full lengths, and 
were exhibited m London, where they attracted great atten- 
tion (the Chalmers portrait was purchased some years 
later by Sir Robert Peel, and is now in the Peel Gallery) ; 
they belong to his middle peiiod, and are distinguished by 
great sweetness in execution, and, unlike his later works, are 
generally rich in colour. The full length of Dr Brunton, 
1814, and Dr Lee, the principal of the university, 1846, both 
in the staircase of the College Library, mark a modification 
of his style, which ultimately resolved itself into extieme 
simplicity, both of colour and treatment. 

During the last twenty years of his life he painted many 
distinguished Englishmen who came to Edinburgh to sit to 
him. And it is significant of the position he held in the 
esteem of artists themselves that David Cox, the landscape 
painter, on being presented with his portrait, subscribed for 
by many friends, chose to go to Edinburgh to have it 
executed by Watson Gordon, although he neither knew the 
painter personally nor had ever before visited the country. 
Among the portraits painted during this period, in wliat 
may be termed his third style, are De Quincey, the opium 
eater, in the National Portrait Gallery, London; General 
Sir Thomas Macdougall Brisbane, m the Royal Society, the 
prmco of Wales, Lord Macaulay, Sir M. Packington, Lord 
Murray, Lord Coclcburn, Lord Rutherford, and Sir John 
Shaw Lefevre, in the Scottish National Gallery, and a host 
of others, for latterly he not only possessed great facility 
of brush bub was industrious to a fault. These latter 
pictures are mostly clear and grey, sometimes showing 
little or no positive colour, the flesh itself being very grey, 
and the handling extremely masterly, though never ob- 
truding its cleverness. He was very successful in rendering 
acute observant character, and there is a look of mobility of 
feature, in repose it is true, but suggesting that the eye 
could twinkle and the lips relax. As an example of his 
last stylo, showing pearly flesh painting freely handled, yet 
highly finished, the head of Sir John Shaw Lefevre will hold 
its own in any school, 

John Watson Gordon was one of tho earlier members of 
the Itoyal Scottish Academy, and was elected its president 
in 1850 ; ho was at tho same lime appointed limner to her 
majesty for Scotland, and received the honour of knight- 
hood. Since 1841 he had been an associate of the Itoyal 
Academy, and in 1851 he was elected a Itoyal Academician. 
Sir John continued to paint with little if any diminution 
of power until within a very few weeks of his death, which 
occurred on tho 1st of June 1864. 

GORDON, Patrick (1635-1699), of Auchlotichries, a 
Russian general, was descended from a Scotch family of 
Aberdeenshire, who possessed tho small estato of Auchleuch- 
ries, and wore connected with the house of Haddo. He was 
bom in 1635, and affcor completing his oducation at the 
parish schools of Crudcn and Ellon, entered, in his fifteenth 
year, tho Jesuit college at Bmmsbcrg, Prussia ; but, as “his 
humour could not endure such a still and strict way of 
living,” he soon resolved to return home. He changed his 
mind, however, before re-embarking, and after journeying 
on foot in several parts of Germany, ultimately, in 1655, 
enlisted at Hamburg in the Swedish service. In the course 
of the next five years he served alternately with the Poles 
and Swedos as he was taken prisoner by oither. In 1661, 
after changing his resolution more than once, he took service 
in the Russian army under Alexis I, and in 1666 he was 
sent on a special mission to England. After his return he 
distinguished himself in several wars against the Turks and 
Tartars in southern Russia, and in recognition of his services 
he in 1678 was made major-general, in 1679 was appointed 
to the chief command at Kiel!, and in 1683 was made 
lieutenant-general. Ho visited England in 1686, and, after 
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lus leturn to Russia, he in 1687 and 1689 took part as 
quartermaster-general in the expeditions against the Ciim 
Tartais in the Crimea. On the breaking out of the revolu- 
tion in Moscow in the latter year, Gordon with the tioops 
he commanded virtually decided events in favour of the 
czar Peter I., and against the czarina Sophia. He was 
therefore during the lemamder of bis life m high favour with 
the czar, who confided to him the command of his capital 
during Ins absence from Russia, employed him in organizing 
his army according to the Euiopean system, and latterly 
raised him to the lank of general-in-chief. He died 
November 29, 1699 The czar, who bad visited him 
frequently during liis illness, was with him when he died, 
and with lus own hands closed his eyes. 

Geneial Goidon left behind him a diaiy of Ins life, wntten m Eng- 
lish Several of those parts of the diaiy connected with the military 
history of Russia v ere at an eaily penod translated into German — 
then the hteiary languago of St Peteishurg — hut never printed, 
although made use of for vai ions other woiks A complete German 
tianslation, hy Prince M A. Kolenslci and Mi M C Powell, was 
published, the fiist volume at Moscow m 1849, the second at St 
Petersburg ml85l, and the third at St Petcrsbuig m 1853; and 
Passages f mn thcDiary of Gena al Patrick Gordon of JitchlcueJirics, 
1635-1699, ivas printed, under tho editoislup of Joseph Robertson, 
for tlio Spalding Club, Abei deen, 1859 

GORE, Mrs Catherine Grace (1799-1861), an exceed- 
ingly prolific English novelist, was born in 1799 at East 
Retford, Nottinghamshire, and was the daughter of Mr 
Moody, a wine-merchant. In 1823 she was married to 
Captain Charles Gore ; and, in the same year, she published 
her first work, Theresa Harchmont , or the Maid of Honour. 
Then followed, in rapid succession, the Lettre de Ccichet and 
The Reign of Terror (1827), Hungarian Tales , Manners 
of the Day (1830), Mothers and Daughters (1831), and 
The Fair of May Fair (1832). At this point the critics 
began to say that Mrs Goro had written enough ; and she 
accordingly went to France to extend her range of obser- 
vation, and did nob publish till 1836, when her next novel, 
entitled Mrs Armytage , appeared. Every succeeding year 
saw several volumes from her pen; and in 1839 The 
Cabinet Minister, Prefenneni , and The Courtier of the Days 
of Charles II. wore issued from tho press. But in 1841 
Mrs Gore fairly eclipsed her other novels by the publication 
of Cecil, or the Adventures of a Coxcomb, which produced a 
great sensation. This year also appeared Greville , or a 
Season in Paris. Then followed, in 1842, Ormington, or 
Cecil a Peer, Fascination, and The Ambassador’s Wife ; and 
in 1843 Mrs Gore produced another masterpiece, entitled 
The Banker's Wife. She continued to write, with unfailing 
fertility of invention, till her death in January 1861. Mrs 
Gore also published some dramas and translations from the 
French ; bat it is as a fashionable novelist that she is re- 
membered. Her life was one of extraordinary literary in- 
dustry, as may be inferred from the fact that she is the 
author of more than seventy distinct works. Among her 
best novels are Cecil, or the Adventures of a Coxcomb, 
Greville, and The Banker's Wife. Cecil gives extremely 
vivid sketches of London fashionable life, and is full of 
happy epigrammatic touches. It displays great knowledge 
of London clubs, for which Mrs Gore was indebted to Mr 
Beckford, the author of Vathek. The narrative is varied 
by occasional glimpses of Continental life. Greville is 
marked by faithful pictures of English country life, and of 
the ease and grace of French society. The Banker’s Wife 
is distinguished for masterly studies of character, especially 
in the persons of Mr Hamlyn, the cold calculating money- 
maker, and his warm-hearted country neighbour, Colonel 
Hamilton 

Mrs Gore’s works are characterized by great cleverness 
in invention, lively satire, shrewd insight into character, 
and keen observation of life. They are exceedingly deficient 
in feeling ; and the lover of fiction passes a pleasant hour 
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or two over her novels, nob much, excited by the tiiumphs, 
or vexed by the sufferings of her characters. Sometimes 
her novels weary the reader ; but this does not arise from 
any failing in her style, which is always clear, animated, 
and full of point, nor from lack of inventiveness, but from 
the endless repetitions involved m writing so many books 
on a subject of such comparatively limited range as 
fashionable life. Mrs Gore's novels have not only achieved 
an immense temporary popularity, but possess genuine 
historic value as eminently readable, and on the whole 
faithful, pictures of the life and pursuits of the English 
upper classes 

GOIiEE (m French Goiee, and in the native longue Mr 
or Berr, that is, a belly, in allusion to its shape), a small 
island off the west coast of Afuca, belonging to the French 
colony of the Senegal. It lies immediately to the south of 
Cape Yerd, and, according to the Annuaire du Senegal for 
1878, m It* 39' 55" N. lat. and 12° 16' 40" W. long. 
The distance from the mainland m one direction is about 
S miles, and m another from 3 to 4. Though little more 
than a barren rock, Goree is of importance as a commeicial 
ancl military post, and all the more as it has the advantage 
of a milder climate than the neighbouring mainland. The 
greater part of its area is occupied by the town, which was 
constituted a commune in 1872, and placod under the 
government of a municipal council of ll members. The 
streets are narrow, and the houses, built for the most part 
of dark red stone, are fiat-roofed. Among the principal 
buildings are the castle of Sfc Michael, which occupies the 
rocky eminence in the south of the island, the governor’s 
residence, the hospital, and the barracks. The summit of 
the rock within the citadel is levelled to an esplanade, and 
in the centre is a deep Artesian well, the only source in the 
otherwise arid island, which is dependent on its rain-water 
tanks for its ordinary supplies. Goree is o free port, and 
forms a convenient centre for the distribution of European 
goods. It is regularly visited by the vessels of the British 
ancl African Steim Navigation Company. The harbour is 
formed in a small sandy bay on the north-east side of the 
island. Telegraphic communication with St Louis dates 
from 1862. A chamber of commerce was established in 
1870, and a sanitary commission in 1874. Tho town was 
reported in 1878 to have a population of 3243, and the 
arrondissemont of Gordc-Dakar, of which it is the adminis- 
trative centre, had a total population of 61,394. Dakar is 
a new settlement on tho mainland, with a port constructed 
since 1857 for tho vessels of the Mess agonies Maritimcs ; but 
with the exception of the public buildings the town lias still 
to be built. Goree owes its name to the Dutch, who look 
possession of it in the beginning of tho 17th century, and 
called it Qoeree or Goedcreede, in memory of the island on 
their own coast now united with Overflakkee. It was taken 
from them in 1663 by the English under Commodore 
Holmes, but recovered in tho following year by De Ruyter. 
They were finally expelled, in 1677, by the French under 
Admiral D’Estrdes, whose conquest was confirmed in 1G78 
by the peace of Nymwegen. In 1758 tho islaud was 
captured for the English by Commodore Iteppcl, but a fow 
years afterwards it was restored to France. With the 
exception of a few months in 1804, when tho island was 
held by the French, the English were again in possession 
from 1800, when it was seized by Sir Charles Hamilton, 
till the peace of 1814. 

GOItGIAS of Leontini, in Sicily, a rhetorician and 
sophist of whoso personal history nothing is known beyond 
the facts that in 427, when already a comparatively old 
man, he was sent by Ms fellow-citizens at the head of an 
embassy to ask Athenian protection against the aggrossion 
of tho Syracusans ; that he then settled in Athens, and 
supported himself by the practice of oratory and by teach- 
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mg rhetoric ; and that he ended his days at Larissa, in 
Thessaly. His birth and death may be approximately dated 
respectively at 483 and 375 b.c. He was the author of a 
lost work On Nature or the Non-existent (wept tov /Bj ovtos 
^ wept 4>vo-e<ti<s\ the substance of which may bo gathered 
from the writings of Sextus Empiricus, and also from the 
treatise (asciibecl to Theophrastus) De Melisso, Ncnophane, 
Gorgia. His philosophical opinions may he summed up in 
tluee propositions, which stand in direct relation to the 
teachings of the Eleatic school. He held (1) that there is 
nothing which lias any real existence; (2) that, even if any- 
thing did really exist, it could not be known ; and (3) that, 
supposing real existence to be knowable, the knowledge 
would be incommunicable. On the first point Ins argument 
was that a real existence must either have come into being 
or have been eternal. But the first alternative would re- 
quire it to have been produced, either from the existent or 
from the non-existent, the second alternative would require 
us to identify it with tho infinite, but the infinite exists 
nowhere (for that would involve the absurdity of its exist- 
ing either within itself or within something else), but what 
uxi 3 ts nowhere is nothing. In support of the second pro- 
position he argued that, if existence could bo known, then 
thought would he existence, and the non-existent would bo 
uutlnnkable and error would bo impossible. The third 
point for which he argued was the inadequacy of language 
to convey ideas, and the impossibility of the idea being tho 
same in different minds In natural philosophy, his 
opinions, so far as those are known, appoai to have been 
similar to those of Empedocles. See tho monograph, De 
Gorgict, Leontino Commentatio , by Foss, 1828. 

GORGON, yopyd), according to Ilcsy chins, is a word akin 
to -yopyos, which moans terrible, lively, rapid (Sophocles 
(fr. 167) calls tho sea-nymphs yapyt'Scs and yopydftcs is 
quoted as a title of tho daughters of Ooeamis Ntnv it is 
a well-established fact that the sea was at one time the sea 
of air ancl its nymphs the clouds. IIouco wo may infer 
that words from this stem are employed in the sense of 
quick-moving as epithets of the clouds, 

Tho various forms iu u Inch tho Gorgon appears in Greek 
mythology originate probably from the rapidly gathering 
terrible thunder-cloud. When the cloud covered tho heaven 
andTiid tho sun, a primitive race, whoso thoughts and words 
woro few and simple, said that the sun was united in 
marriago to tho cloud. From this union sprang the light 
ning and tho thunder. Now tho sun, in its different 
aspects and relations, was conceived in different ways, which 
developed, as thought unfolded itself, into distinct deities ; 
and, as connected with clouds, rain, and tho fertility that 
springs thcrofrom, ho is tho original of tho Vodic iSavitar 
and Tvashtar and of tho Grook Poseidon. f Accordingly 
(ETcs,, Theog., 273 ff.) Poseidon on a meadow (<>,, the heaven, 
thus often in mythology) begat from tho Gorgon Medusa 
Chrysaor and Pegasus. Chrysaor, Gold-sword, is obviously 
tho lightning; and Pegasus, who bears tho thunder and 
lightning for Zeus ( ibid. 28 G), was probably at first simply 
the thunder. Gorgo and Erinys are merely tribal or local 
varioties of the same conception; Gorgo is specially Attic, 
Erinys Minyan. A similar legend occurs about children 
of Erinys and Poseidon (Pans., via, 37). Henco Aeschylus 
(Gho., 1048) compares the Erinyes to Gorgons. 

Gorgo is always the impersonation of tho atmospheric 
terrors, and is conceived in connexion with tho deities that 
are armed with thunder and lightning — Zeus and Athene. 
With Athene in particular is the connexion very close, and 
some facts of ritual and nomenclature almost suggest an 
original identity of the two, Palseplmtus says that Athene 
was worshipped in the island of Come under tho name 
Gorgo; Sophocles (AL, 450) calls her yopyams; and Plutarch 
(Arat,, 32) says that her wooden statue at Palloue, if 
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brougkt out of the temple, destroyed human life (compare 
the description of the birth of Athene in Pindar, 01. , vii. 
G5 ft'., winch strongly suggests the phenomena of the 
thunderstorm) Here we have preserved to us a relic from 
the very earliest thought among the Indo-European race. 
When a phenomenon in the heavens attracted theii atten- 
tion, they naturally spoke of it as of an animated being 
The storm appeared to act out its own natural course, to 
hve its own life. But afterwards the phenomenon was 
conceived with reference to human needs beneficent and 
hostile deities worked in nature ; a hostile power denies to 
men what a friendly power after a conflict grants. Among 
the Greeks this opposition appears in the antithesis of 
Olympian and older or Chthonian gods The goddess who 
ruled the storm for man was set in opposition to the actual 
thundercloud — Athene to Gorgo (see Graces). Accord- 
ingly the usual Greek account is that the yopyoveiov or 
yopyar) ne^aX-rj, a terror-striking countenance, is fixed m the 
middle of the aegis of Zeus. Zeus gives the segis (Iliad, v. 
736 ff., comp. ACsch., Hum., 825) to Athene, the goddess of 
the air The Gorgoneion is always said to have been won 
in battle, viz., in the conflict of the beneficent gods against 
the older nature-powers, who would scorch the earth with 
heat and deny the needed rain. Zeus then assuming the 
mgis (the shield of the storm-cloud) overthrows the Titans 
or the Giants m the aerial battle ; the rain descends, and a 
clearer and cooler sky succeeds. Or in other accounts the 
whole array of gods engages in the battle ; Athene then ap- 
pears naturally as yapyocfaovrj, i.e., she clears the atmosphere, 
her own special domain, from the terrible cloud, which she 
keeps on her shield threatening death to all her foes. The 
Attic tradition was that the Gorgon was a moiiBter produced 
by Earth to aid her distressed sons the Giants, and was slain 
by Pallas (Eur., Ion, 1002). In Homer Gorgo appears also 
in connexion with Apollo, Agamemnon, Hector, and Perse- 
phone, — a connexion which might be justified by an exami- 
nation into the mythological ideas that underlie these names. 

Lator accounts, beginning from Hesiod (Theory,, 
mention three Goigons; but Medusa alone inherits the 
character and history of the older Gorgo, while two sisters 
are added to mako up the sacred number, m analogy with 
tho Moiriu, Gneae, Erinyes, <fcc. The Argive story -has 
established itself in all later literature as the standard 
account of the Gorgons. Perseus, the light-giving hero, 
aided by Athene and the other gods, goes to the abode of 
tho Gorgons beside Oceanus far away in the dark West, 
and cuts off tho hoad of Medusa. Then from the stream- 
ing nock sprang Okrysaor and Pegasus, her two sons by 
Posoidon. This head, which, like the lightning, had the 
power of turning into stone all that looked on it, was 
given to Athene, who placed it in her shield. According 
to another account, Perseus buried the head in the Agora 
of Argos. Beside it was buried his daughter Gorgophone, 
who is obviously a mere impersonation of the old epithet 
of the Gorgon-slaying goddess. 

These ideas of sun and storm give only the starting 
point for the myths ; tho history of their further growth 
involves the whole subsequent history of the nation. Just 
as in Germany, after Christianity was introduced, many old 
myths and customs lived on applied to Christ and his 
apostles instead of tho old gods, so must the Greek myths 
as wo know them boar traces of the historical vicissitudes 
of the race. Hence Bottiger (Kunst-Myih., i. 369) has 
possibly some ground for referring the Perseus tale to the 
extinction of Phoenician human sacrifices by the Greeks. 

The gradual development in art from the old hideous 
and terrible representation of the Medusa head to the calm 
repose of a beautiful dead face is described in detail by 
Muller, History of Ancient Art, and DenJmdler der Alien 
ICmst. See also Rosenberg, Die Erinyen, 
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GORI, in Georgia, an ancient fortress, is now the chief 
town of a district of the same name m the government of 
Tiflis, and a station on the Poti-Tifiis railroad. It is built 
at the foot of an isolated hill crowned by the old fortifi- 
cations, in a luxuriantly fertile plain on the left bank of the 
Kour, at the junction of the Bleejah’va and Medjoura, 48 
miles west of Tiflis. The population, about 5000, is almost 
exclusively Armenian, engaged m commerce The women 
are noted for their beauty. This town, at one time cele- 
brated for its silk and cotton stuffs, is now famous for com, 
reputed the best m Georgia ; the wine is also esteemed, 
5200 acres being laid out m vineyards. The climate is 
excellent, delightfully cool m summer, owing to the refresh- 
ing breezes from the mountains of the great Caucasian 
range, which, however, are at times disagreeably felt in 
winter Gori was founded (1123) by David II., “ the Ee- 
storer,” for the Armenians who fled their country on the Per- 
sian invasion. The earliest remains of the fortress are Byzan- 
tine, but it was thoroughly restored in 1634-58, during the 
reign of Bustam, and destroyed by Nadir Shah. Besides 
the Armenian and Georgian churches, and some good 
schools, there is a church constructed in the 17th cen- 
tury by Capuchin missionaries from Borne. Gori was the 
birthplace (1773) of Stephen Peshanegishvyly, a distin- 
guished and popular poet Eight miles from Gon is the 
remarkable rock-cut town of Ouplytz-tzykhc, consisting of 
several large dwellings having their interiors ornamented 
with mouldings, imitation beams, and designs sculptured 
in relief, and innumerable smaller habitations, the majority 
being divided into chambers with doorways, openings ’for 
flight, ancl sundry provisions for domestic comfort. The 
whole have been hewn out of the solid rock, the groups 
being separated by streets, where steps for facilitating com- 
munication and grooves for water courses are cut. This 
“ Portress of Ouplytz ” was projected and completed, 
according to the annals of Georgia, by Ouphlis, an immedi- 
ate descendant of Noah (see Georgia). It was a fortress 
in the time of Alexander of Macedon, and ail inhabited city 
in the reign of Bagrat III. (980-1014). 

GORILLA. Sec Ape, vol. ii. p. 148. 

GOBITZ See Gorz 

GOBLITZ, a town m tho Prussian province of Silesia, 
capital of a circle in the government district of Liegnitz, is 
situated on the left bank of the Neisse, and at the junction 
point of several railways, 55 miles east of Dresden The 
Neisse at this point is crossed by a railway bridge half 
a mile long and 120 feet high, with 32 arches. The 
town is the seat of a provincial office, a circle court, and a 
chamber of commerce. It is surrounded by beautiful 
walks and fine gardens, and although its old walls and 
towers have now been demolished, many of its ancient build- 
ings remain to form a picturesque contrast with the signs 
of modem industry. Prom the hill called Landskrone, 
about 1500 feet high, an extensive prospect is obtained of 
the surrounding country. The principal buildings are the 
fine church of St Peter and St Paul, dating from the 15th 
century, with a famous organ and a very heavy bell ; the 
church of Our Lady erected about the end of the 15th cen- 
tury, and possessing a fine portal and choir in pierced 
work; the Catholic church, founded in 1853, in the Roman 
style of architecture, with beautiful glass windows and oil- 
paintings ; the town house, containing the arms of King 
Matthias of Hungary, and having at its entrance a fine 
flight of steps ; the old bastion, named Kaiser trutz, nowused 
as a guardhouse and armoury ; the gymnasium buildings 
in the Gothic style erected in 1851 ; the fine new middle 
school, the real school, the provincial trade school, the 
theatre, and the barracks. Near the town is the chapel of 
the Holy Cross, in connexion with which there is a model 
of the Holy Grave at Jerusalem. In the public park there 
X — 99 
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is a "bust of Schiller and a monument to Alexander von 
Humboldt ; and a monument has also been erected in. the 
town in commemoration of the war of 1870-71. ^ In con- 
nexion with the National Hisloiy (Society there is a valu- 
able museum, and the Scientific Institute possesses a large 
libiary and a rich collection of antiquities, coins, and articles 
of vertu. Gorlitz, next to Breslau, is the largest and most 
flourishing commercial town of Silesia, Besides cloth, 
which forms its staple aiticle, it has manufactories of vari- 
ous linen and woollen wares, machines, railway waggons, 
sago, tobacco, leather, chemicals, and tiles. 

Goilitz existed as a village fiom a very eaily penod, and at the 
beginning of the 12th eentuiy it was made a borough by Duke 
Sobieslaus I of Bohemia. It was then known as Diehenau, but on 
being rebuilt after its destruction by fire m 1131 it received the 
name of Zgoizelice (bumt town) About the end of the 12th cen- 
tuiy it was strongly foitihed, and m 1346 it joined the league of 
the six towns It was seveial times besieged and taken duimg the 
Thirty Yeai s’ War, and it also sulfeml consulei ably m the Seven 
Years’ War. In the battle which took place near it between the 
Austuans and Prussians, 7th September 1757, Wmfcerfield, the 
general of Frederick the Great, was slain. In 1815 the town, with 
the greatei part of Upper Lusatia, came into the possession of 
Prussia. The population in 1831 was only about 8000, but in 1849 
it had mci eased, to 19,032, aud m 1875 it was 45,310 

GORRES, Joseph Johanh (1776-1848), a distin- 
guished controversialist and writer on religious, political, and 
scientific subjects, was horn January 25, 1776, at Coblentz. 
His father was a man of moderate means, who sent his son, 
after he had passed through the usual elementary school, to 
a Latin college under the direction of the Homan Catholic 
clergy. The sympathies of the young Gorres wore from 
the first strongly with the Revolution, and the dissolute- 
ness and irreligion of the French exiles in the Rhineland 
confirmed him in his hatred of pimeea. He harangued the 
revolutionary clubs, and m his first political tract, called 
Universal Peace, a% Ideal, he insisted on the unity of 
interests which should ally all civilized states to one 
another. He then commenced a republican journal called 
Pas Rathe Blatt, and afterwards Ihibesahl, m which ho 
strongly condemned the administration of the Rhenish 
provinces by France. 

After the peace of Campo Formio (1797) there was some 
hope that the Rhenish provinces would he constituted mto 
an independent republic. Iu 1799 the provinces sent an 
embassy, of which Gorres was a member, to Paris to put 
their case before the directory. The embassy reached Paris 
on the 20th of November 1799 ; two days before this 
Napoleon had assumed the supreme direction of affairs. 
After much delay the embassy was received by him ; hut 
the only answer they obtained was “ that they might rely 
on perfect justice, and that the French Government would 
never lose sight of their wants,” Gorres on his return pub- 
lished a tract called Results of my Mission to Paris , in which 
he reviewed the history of the French Revolution. During 
the thirteen years of Napoleon’s dominion Gorres lived a 
retired life, devoting himself chiefly to art or science. In 
1801 he married Catherine do Lassaulx, and those of 
Gorres’s admirers who claim him as a radical have laid 
great stress on the fact that this lady was a free-thinker. 
I-Ie published Aphorisms on art and physiology — fanciful 
but suggestive. He was for some years teacher at a 
secondary school in Coblentz, and in 1806 moved to 
Heidelberg, where he lectured at the university. He 
sought,, with Brenfcano, Arnim, and others, to stir up the 
old national spirit by the republication of some of the old 
teutonic ballads, but fruitlessly. He returned to Coblentz 
m 1808, and again found occupation as a teacher in a 
secondary school, supported by civic funds. He now 
studied Persian, and in two years produced a really 
valuable translation of part of the Shahncmah, the epic 
of Firdousi. 
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It was in the year 1810 that he seems to have conceived 
the notion of arousing the people to efforts by means of the 
press, and after the battle of Leipsic, in the year 1814, he 
set his paper going. It bore the name of a paper which 
had been a mere echo of Prussia, the JRheinischer Malur. 
The intense earnestness of the paper, the bold outspoken- 
ness of its hostility to Napoleon, and its fiery eloquence 
secured for it almost instantly a position and influence 
unique in the history of German newspapeis. Bluoher 
read it every day; Gentz, the brothers Grimm, Varn- 
hagen von Ense, were all loud in praise of it, Stein used 
it as an instrument to move the public m the direction 
he desired, and continually sent it information of his plans, 
Napoleon himself called it let cvnquieme puissance The 
ideal it insisted on was a united Germany, with a re- 
presentative government, but under an emperor aftoi the 
fashion of other days, — for Gorres now abandoned bis early 
advocacy of republicanism. When Napoleon was at Elba, 
Gorres wrote an imaginary proclamation issued by him to 
the people, the intense irony of which was so well veiled 
that many Frenchmen mistook it for an original utterance 
of the emperor. He inveighed bitterly against the second 
peace of Paris (1815), declaring that Alsace and Lorraine 
should have been demanded back from France. 

Stem was glad enough to use the MeHur at tlie time of 
the meeting ot the congress of Vienna as a vehicle for giving 
expression to his hopes. But Hardenborg, iu May 1816, 
warned Gorres to remember that he was not to arouse 
hostility against France, but only against Bonaparte. There 
was also in the Merhur an antipathy to Prussia, a con- 
tinual expression of the desire that an Austrian prince 
should assume the imperial title, ami also a l cadency to pro- 
nounced liberalism, — all of which made it most distasteful 
to Hardenberg, aud to his master King Frederick Will nun 
III. Gorres disregarded warnings scut to him by the censor- 
ship and continued the paper in all its fiereonuss Accord- 
ingly it was suppressed early in 1816, at the instance of 
the Prussian Government; and soon after Cones was dis- 
missed from his post as teacher at Coblentz, From this 
time his writings were his solo means of support, and lie 
became a most diligent political pamphleteer. Ho was not 
himself a member of the Tugendbund, but lie watched that 
society with deep interest, and behoved, as did all the 
patriots of Ins time, that the clubs of students, or Jhtrsehm- 
schafien , were calculated to restore the pristine greatness 
of Germany. The agitation continued, and finally Kotze- 
bue’s denunciation of young Germany led to his assassina- 
tion, In the wild excitement which followed, the reac- 
tionary decrees of Carlsbad were framed, and these were 
the subject of Gorres’s celebrated pamphlet Deutschland 
und die Revolution. In this work he reviewed the cir- 
cumstances which had led to the rnurdor of Kotzebue, and, 
while expressing all possible horror at tlio deed itself, he 
urged that it was impossible and undesirable to repress the 
free utterance of public opinion by reactionary measures. 
The success of tho work was very marked, despite its pon- 
derous style. It was suppressed by the Prussian Govern- 
ment, and orders were issued for the arrest of Gorres and 
tho seizure of his papers. Pie escaped to Strasburg, and 
thence went to Switzerland. Two more political tracts, 
JEuropa, und die Revolution (1821), and In Sachm der 
Rhein Provimen und in eigener Angelegmheit (1822), also 
deserve mention. 

In Gorres’s pamphlet Die lleilige Alliam und die Vblher 
auf dem Congress von Verona he asserted that the princes 
had met together to crush the liberties of the people, and 
that the people must look elsewhere for help. The “ else- 
where ” was to Rome; and from this time Gfirres became 
a vehement Ultramontane write®. He was summoned to 
Munich by King Louis of Bavaria, and there hia writings 
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enjoyed very great popularity. His Christliche Mystih gave 
a series of biographies of the saints, together with an ex- 
position of Roman Catholic mysticism. But his most 
celebrated Ultramontane work was a polemical one Its 
occasion was the deposition and imprisonment by the 
Prussian Government of the archbishop Clement Wen- 
ceslaus, in consequence of the refusal of that prelate to 
sanction in certain instances the marriages of Protestants 
and Roman Catholics. Gorres m his Athanasius fiercely up- 
held the power of the church, although tlie liberals of later 
date who have claimed Gorres as one of their own school 
deny that he ever insisted on the absolute supremacy of 
Rome. Athanasius went through several editions, and 
originated a long and bitter controversy. In the Risto* 
risch-politische Blatter, a Munich journal, Gorres and his 
son Guido continually upheld the claims of the church, 
Gorres received from the king the order of merit for his 
services. He was terribly disturbed when the king sunk 
under the dominion of Lola Montez, and he died July 29, 
1818. 

See A. Dcnlc, Joseph von Gorres, 1870; J. J. Sepp, Gorres unci 
seme Zeitgcnossm , 1877. A complete edition of Gorres’s works was 
published at Munich m 1854. (L. A. M ) 

GORTSCHAKOFF (Gokciiakov), a noble Russian 
family, descended from Michael Vsevolodovich, prince of 
Chernigoff, who, in 124C, was assassinated by the Mongols, 
The following are Iho most distinguished members of this 
family. Petr Dimitrievicii (1790-1868) served under 
Kamensky and Kutuzoff in the campaign against Turkey, 
and afterwards against Franco in 1813-1814. In 1820 he 
suppressed an insurrection m the Caucasus, for which service 
he was raised to the rank of major-general. In 1828-29 
ho fought under Wittgenstein against the Turks, occupied 
Aidos, and signod the troaty of peace at Adrianople. In 
1839 ho was made governor of eastern Siberia, and in 1851 
rotued into private life. When tho Crimean war broke 
out ho offered Ins services to tho omporor Nicholas, by 
whom lio was appointed general of tho 6th army corps m 
the Crimea. At tho battles of Alma and Inkerman he 
commanded the loft wing of tho Russian army. In 1855 
ho rotirod, and died at Moscow, March 18, 1868. Mikhail 
Dimitrievhjh (1792-1861), brother of the preceding, was 
bom in 1792. In 1807 ho entered the Russian army, in 
1810 ho took part in the campaigns against Persia, and in 
1812-1815 against France. During the Russo-Turkiah war 
of 1828-29, ho directed the operations of the sieges of 
Hilisfcria and Shumla. After being appointed, in 1830, 
general of artillery, he was prosent in the campaigns in 
Poland, and was wounded at the battle of Groehow, 
February 25, 1831. lie also distinguished himBelf at the 
battle of Ostrolonka and at the taking of Warsaw. For 
these services ho was promoted to tho rank of lioutenant- 
gonoral. In 1846 ho was nominated military governor of 
Warsaw, In 1849 ho commanded tho Russian artillery 
against tho Hungarians, and in 1852 he visited London as 
a representative of tho Russian army at the funeral of the 
duke of Wellington. Upon Russia declaring war against 
Turkey in 1853, he was appointed commander-in-chief of 
tho troops, numbering in all some 60,000 men, which 
occupied Moldavia and Wallachia. On the 23d March 
1854 lie crossed the Danube and besieged Silistria, but was 
superseded iu April by Prince Pasldevich, who, however, 
resigned on the 8th of June, when Gortschakoff resumed the 
command. In July the siege of Silistria was raised, and 
the Russian armios rocrossed tho Danube ; in August they 
withdrew to Russia. In 1855 he was appointed commander- 
in-chief of the Russian forces iu the Crimea in place of Prince 
Mentshikoff. GorlscliakofFs dofence of Sebastopol, and 
final retreat to the northern part of the town, which he con- 
tinued to defend till peaco was signed in Paris, were con- 


ducted with skill and energy. In 1856 he was appointed 
governor-general of Poland. He died at Warsaw on the 
30th May 1861. 

GORTYNA, or Gortyn, an important ancient city on 
the southern side of the island of Crete. It stood on tho 
banks of the small river Lethueus (Mitropolipotamo), at a 
short distance from tho sea, with which it communicated 
by means of its two haibours, Metallum and Lebena It 
had temples of Apollo Pythius, Artemis, and Zeus. Near 
the town was the famous fountain of Sauros, inclosed by 
flint-bearing poplars, and not far from this was another 
spring, oveiliung by an evergreen plane-tree which in 
popular belief marked the scene of the amours of Jupiter 
and Euxopa. Gortyna was, next to Cnossus, the largest 
and most powerful city of Crete. The two cities com- 
bined to subdue the rest of the island, but when they 
had gained their object, they quarrelled with each other, 
and the histoiy of both towns is from this time little more 
than a record of their feuds. Neither plays a conspicuous 
part in the history of Greece. Under the Romans Gortyna 
became the metropolis of the island. Some ruins may 
still bo traced at the modern village of Hagii Delia. 

GORZ, with Gradisca, is one of the crown-lands of tho 
Austrian monarchy, between 45° 36' 3" and 46° 27" 
1ST. lot, and bounded N. by Carinthin, E. by Carniola, 
Istria, and the Triestme territory, S. by the Tnestine terri- 
tory and the Adriatic, and VV. by Italy. On all sides, 
except towards the south-west where it unites with the 
Friulian lowland, it is surrounded by mountains, and 
four-sixths at least of its area of 1140 square miles 
is occupied by mountains and hills. From the ridge of 
the Julian Alps, which rise in an almost unbroken line 
to a height of 6000 or 7000 feet, the country descends 
m successive terraces towards the sea, and may roughly 
be divided into the upper highlands, the lower highlands, 
the hilly district, and the lowlands. The highest summit 
is the Terglou, 9370 feet, in the north-west. Geologically 
the country is a great limestone district, comprising lime- 
stone of mauy different formations, Rhsctian, Jurassic, 
Neoeoraian, and Nummulitic ; and tho strata have evidently 
undergone a series of powerful disturbances. The hydro- 
graphy is sufficiently peculiar, a considerable proportion 
of tho circulation of tho waters taking place by under- 
ground channels. The limits of the country coincide in 
the main with that of the basin of the Isonzo, which 
rises in the extreme north at a height of 2650 feet, and 
pursues a strange zigzag course for a distance of 78 miles 
before it reaches the Adriatic. At Goiz the Isonzo is still 
138 feet above the sea, and it is navigable only in its 
lowest section, where it takes the name of the Sdobba. Its 
tributaries, of which the most important are the Idria, the 
Torre, and the Wippach, are little more than mountain 
streams. Of special interest not only in itself but for the 
frequent allusions to it in classical litorature is the Timavus 
or Timavo. In ancient times it appears, according to the 
well-known description of Virgil (JEn., i. 244) to have 
rushed from the mountain by nine separate mouths and 
with much noise and commotion, but at present it usually 
issues from only three mouths and flows quiet and still. 
It is strange enough, however, to see the river coming out 
full formed from tho rock, and capable at its very source 
of bearing vessels on its bosom. According to a probable 
hypothesis it is a continuation of the river Reka which is 
lost in a cleft of the rock in the south-east of the country 
near S. Canziano. The coast-line of Gb-rz and Gradisca, 
though extending for 25 miles, presents no harbour of much 
importance. It is fringed by alluvial deposits and lagoons 
which are for the most part of very modern formation; 
for as late as the 4th or 5th centuries Aquileia was a great 
seaport, The harbour of Grado is the only one accessible 
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to the larger kind, of coasting craft A large part of the 
country formerly covered with forest has been recklessly 
cleared, but theTarnova plateau is still a fine wooded district 
with an area of about 35 or 40 square miles. The red beech 
is the predominant and m some parts almost the exclusive 
tree, but it is being displaced by the fir and the pine, A 
number of pits in the plateau are full of ice all the year 
round, and yield about 16,000 cwts. annually for the con- 
sumption of the neighbouring countries. More than a fifth 
of the area of the country is pasture-land, and less than a 
twenty-fourth is under the plough. 

The vine is largely cultivated, being not only planted m 
regular vineyards but introduced m long lines through the 
ordinary fields and carried up the hills in terraces locally 
called ronchi Wheat, maize, buck-wheat, and potatoes are 
the usual crops Silk growing is largely carried on, especi- 
ally in the lowlands, and furnishes the material for the 
most extensive industry of the country. There are about 
2000 workers m silk, and the produce is woith upwards of 
£200,000, while the cotton manufacture, which is next in 
importance, employs about 1000, and produces £100,000. 
Leather, linen, paper, and soap are manufactured on a 
smaller scale. The trade of the country is of very little 
importance. Gorz and Gradisca, according to the consti- 
tution of 1861, have a diet consisting of six representatives 
of the landed proprietors, seven representatives of the towns 
and industrial interests, and eight representatives of the 
rural communes. The elector for the landed interest must 
pay 100 florins (about £10) of land-tax m the Italian 
circle, and 50 florins (about £5) m the Slovenian circle 
Two representatives are sent to the imperial council The 
political administration is in the hands of the lieutenant of 
the coast-lands, which include not only Gorz and Gradisca 
hut also Trieste and Istna, Roman Catholicism is the ex- 
clusive religion, the only Protestant community being in 
the town of Gorz, and the Jews numbering only some 400. 
Efchnographically the population must contain much more 
various elements, bub in 1857, out of a total of 196,276 
inhabitants, 130,748 were registered as Slovenians, 47,841 
as Friulians, 15,1 34 as Italians, and only 2150 as Germans. 

Gorz first appears distinctly in history about the close of the 10th 
century, as part of a distiict bestowed by the empeior Otto III. on 
John, patriarch of Aquileia. In the 11th century it became the 
seat of the Eppenstein family, wlio frequently hore the title of 
counts of Gonzia ; and m the beginning of the 12tli centmy 
the countship passed from them to the Luragan family which con- 
tinued to exist till the year 1500, and acquired possessions in Tyrol, 
Carintlua, Friuli, and Styiia In the course of tho 13th and 
14th centuries tho counts often appear as protectors (ScJiii mvoffi or 
Advocatus ) of the church of Aquileia and as captains-geneml of 
Emilia When the Venetians took possession of Friulia they gave 
Count Henry the title of hereditary marshal as a compensation for 
his loss of office. The right of coming was exercised by the counts 
from the 13th century. On the death of Count Leonhard (12th 
April 1500) the fief reverted to the house of Hapsburg. 

Gorz, Goetz, or Goriz (Italian, Gonzia q Modern Latin, 
Goritia), the chief town of the crown-land, is beautifully 
situated in the fruitful valley of the Isonzo, 25 miles 
N.N.W. of Trieste by railway. It is the seat of an 
archbishop, of a circle court, and of a head tax-office. 
The principal buildings are the cathedral, the formor 
Jesuit church and college now converted into barracks, 
the convents of the brothers and sisters of mercy, of 
the Francisans, of the Capuchins, and of the Ursulines, the 
municipal buildings, the theatre, the house of the bishop, 
and the old castle of the former counts of Tyrol and Gorz 
now converted into a prison. Among the educational 
establishments are a central episcopal seminary, a gym- 
nasium, an upper real-school, a deaf and dumb institute, and 
an agricultural school. Tlio industries include cotton and 
silk weaving, sugar refining, brewing, the manufacture of 
leather, and the making of rosoglio. There is also a con- 
siderable trade in wooden work, fruit, and wino. On 
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account of its mild climate the town is coming to be much 
resorted to by invalids m winter Charles X., the exiled 
king of France, died at Gorz 6th November 1836. The 
population of the town m 18G9 was 16,659. 

Besides tho gieat monogiapli of K von Czormg, Das Land Gorz 
wild Giadisca, Vienna, 1873 and 1874, see Siegmund, Sudhcho 
Klimcitische Kuiorlc . Vienna, 1875, Coionmi, Fastorum Gonti- 
ensmra lib i., Vienna, 1769, and L’Antica inoneta Gonziana, 
Goiz, 1785, Schweizei, Abreije ch Thistouc des comics do Gance, 
Tneste, 1859 ; Carlo Morelli of Schonield, 1 storm della Contca di 
Gonzia, Gorz, 1855-56, Della Bona, Sunto islonco di Gonzia c 
di Gradisca, Goiz, 1853, Siebert, Goiz, Stadt und Land. 

GOS-HAWK, i.e., Goose-Hawk, the Astur palumbarvus 
of ornithologists, and the largest of the short-winged Hawks 
used in Falconry. Its English name, however, has possibly 
been transferred to this species from one of the long- winged 
Hawks, or true Falcons, smeo there is no tradition of the 
Gos-Hawk, now so called, having ever been used in Europe 
to take Geese or other large and powerful birds. The 
genus Astur maybe readily distinguished from Falco by the 
smooth edgesof its beak, its short wings (not reaching beyond 
about the middle of the tail), and its long legs and toes—- 
though these last are stout and comparatively shorter than in 
the Spanow-Hawks (Accentor). In plumage the G os-Hawk 
has a general resemblance to the Peregrine Falcon (see 
Falcon, vol. ix. p. 2), and it undergoes a corresponding 
change as it advances from youth to maturity — the young 
being longitudinally streaked beneath, while the adults 
are tiansversely barred. Tho i rides, however, arc always 
yellow, or in old birds orange, while those of the Falcons 
are dark brown. The sexes differ greatly in si zo. There can 
belittle doubt that the Gos-Hawk, now-a-days very rare in 
Britain, was once common m England, and even towards 
tbe end of tho last century Thornton obtained a nestling 
m Scotland, while Irish G os-I-Iawks w ere of old highly cele- 
brated. Being strictly a woodland-bird, its disappearance 
may be safely connected with tho disappearance of our 
ancient forests, though its destructiveness to Poultry and 
Pigeons has doubtless contributed to its present scarcity. 
In many parts of tho continent of Europe it still abounds. 
It ranges eastward to China, and is much valued in India 
(see Falconry, vol. ix. p. 1 1 ). 'Lu North America it is 
represented by a very nearly allied species, A. atricapillus, 
chiefly distinguished by tho closer barring of tbo breast. 
Three or four examples corresponding with this form have 
been obtained in Britain. A good many other species of 
[ Astur (somo of them passing into Aerijdter) are found in 
various parts of tho world, but the only one that need hero 
be mentioned is tho A, nowa-hollandta' of Australia, which 
is remarkable for its dimorphism— one form possessing tho 
normal dark-coloured plumage of tho genus, and the other 
being pcrfoctly white, with crimson hides. It must bo 
stated, however, that somo writers hold theso two forms to 
be distinct species, and call tho dark-coloured one A. anemia 
or A. mii. (a. n.) 

GOSHEN ( 10 ), or the land of Goshen, a territory of 
Egypt iu which tho Israelites were settled from Jacob’s im- 
migration to the Exodus, In tbe Scptuagint the equivalent 
is usually tho land Gosem (Peo-e/x), but in Gen, xlv, 10 “ the 
land Gesem of Arabia,” Arabia being here either the Arabian 
nome (’Apa/has vojxod) or tho extreme east of Lower Egypt. 
According to Dr Brugsch the Arabian nome was the 20th 
of Lower Egypt in the older division known to ns, the 32d 
I in tho later, the alteration iu tho mimbor being due to a 
new division under tho Ptolemies (Did. Geogr List follow- 
ing preface). The Egyptian name of the nome was Supt, 
and the capital was Kesem, probably Koaem, also callod 
Kesem-Abot, Kesem of the East (Arabia), equivalent to 
the Gesem of the Septuagint, preserved in the classical 
Phacusa (Pa-Kesem), and the modem Eakoos, where 
mounds mark the site of the ancient town (of. Brugsch, 
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lb,, 876-7, 1049-50). The etymology is doubtful; pro- 
bably the name is like many others m the same part of 
Egypt of Semitic origin, as another land of Goshen, with 
a capital dty of the same name, is mentioned in southern 
Palestine It is therefoie certain that the land of Goshen 
was around the town of Phacusa. The site of this town 
lies within the easternmost part of Lower Egypt, under 20 
miles m a direct line south of Sau, the site of Tanis. 
These conditions suit those of the Biblical narrative. It is 
obvious that Goshen was a pastoral country, that it was 
suited for a Shemite settlement, and was in the Shemite 
part of Lower Egypt, its north-eastern portion. It was near 
the seat of government m that part of the country, which 
at this time was Tanis-Bameses, which town, or another of 
the same name, was the starting-point at the Exodus. In 
one place (Gen. xlvn. 11) the “land of Baineses” occurs 
where we should expect “ the land of Goshen.” We are 
not sufficiently acquainted with the administrative divisions 
at this early time to be able to explain this. It may, how- 
ever, be conjectuied that if the Rameses of the Exodus 
journey was the same as Tams-Bameses, the archaic Tanite 
nome may have included the land of Goshen. 

GOSLAB, a town m the district of Hildeshoun, Prussia, 
province of Hanover, is situated on the Gose, an affluent of 
the Ockor, at the foot of the Harz, 24 miles S.E. of Iiildes- 
heim, It is surrounded by walls, and has a very antique 
appearanco. Among the noteworthy buildings are the 
market church, m the Romantic style, restored since its 
partial destruction by lire m 1844, and containing the town 
archives, and a library in which are some of Luther’s manu- 
scripts; the old town-house, possessing many interesting 
antiquities; the Kaiserworth, with the statues of the 
German emperors; the Kaisorhaus, founded by Henry III. 
m 1050, and along with the adjoining Ulrich’s chapel re- 
stored in 1 873 at the cost of the Prussian Government ; the 
small chapel, which is all that remains since 1820 of the old 
cathedral founded by Honry III. in 1040, containing among 
other antiquarian relics of the cathedral an old altar supposed 
to bo that of the idol Krodo which formerly stood on the 


top of the Burgberg near Neustadt-Harzburg ; the church 
of the monastery of JSTeuwerk, in the Roman style, with wall 
paintings of considerable merit; and the house of the 
bakers’ guild, the birthplace of Marshal Maurice of Saxony. 
There aie four Evangelical churches, one Catholic church, 
a synagogue, a real school of the first order, a higher 
guls’ school, and a number of small foundations. The 
population are chiefly occupied in connexion with the sul- 
phur, copper, silver, and other mines m the neighbourhood. 
The town has also been long noted for its beer, and pos- 
sesses some small manufactures, and a considerable trade in 
fruit. The population m 1875 was 9838. 

Goslar was founded by Henry the Fowler about 920, and when 
in the time of Otto the Gieat the mmeial treasures m the neigh- 
bourhood weie discovered it increased rapidly in prosperity It 
was frequently the seat of German diets, ancl the residence of the 
emperor About 1350 it joined the Hanseatic League. It was 
unsuccessfully besieged in 1625, duimg the Thirty Years’ War, hut 
was taken by the Swedes m 1632, and nearly destroyed by file 
Additional conflagrations m 1728 ancl 1780 gave a severe blow to 
its ancient piospeuty It was a fiee town till 1802, when it came 
into possession of Prussia. In 1807 it was joined to Westphalia, m 
1816 to Hanover, and m 1866 it was, along with Hanovei, reunited 
to Piussia. 

GOSLIGKI, Wawrzyniec (1533-1607), a learned Pole, 
better known under his Latinized name of Laurentius 
Gnmalius Goslicius, was born about 1533. After having 
studied first at Cracow and afterwards at Padua, he entered 
the church, and was successively appointed bishop of 
Kamimetz and of Posen. Gosliclci, although an ecclesiastic, 
was an active man of business, was held in high estimation 
by his contemporaries, and was frequently engaged m politi- 
cal affairs. It was chiefly through his influence, and through 
the letter he wrote to the pope against the Jesuits, that they 
were pievented from establishing their schools at Cracow, 
He was also a strenuous advocate of religious toleration in 
Poland. He died October 31, 1607. 

His principal work is Be optima senators, &c. (Ycnice, 1568) 
There are two English translations published respectively under 
tlic titles A commonwealth of good counsaile, &c (1607), and 
The Accomplished Senator, done into English by Mr Oldisworth 
(1733). 


GOSPELS 


Synoptical Gospels. 

O P the four canonical Gospels* (god, God or good ; spell, 
discourse or tidings, ef. eiiayyekiov) the first three 
(differing from the fourth) agree in narrating nearly the 
same events in somewhat similar language, and are hence 
called synoptical (erw, together ; oi/ris, view). It will be 
advantageous to begin with Iho treatment of these, as to 
their origin, date, and objects, so far as cau bo determined 
from (1) internal evidence and (2) external evidence. 

Internal Evidence. 

In discussing the internal evidence, it will be convenient to 
speak, first, of those portions of the synoptic narrative which 
are found in three Gospels ; then of those which are found in 
only two; and, lastly, of those which are found in only one. 

The Triple Tradition . — Pew are aware of the very small 
extent to which independent narrators of the same events 
uso the same words. A comparison of a few specimens 
of independent narratives (of such events, for example, 
as the attempt to assassinate King Humbert, or the recent 
death of the Princo Imperial) would show that the narra- 
tives often contain scarcely two or three consecutive words 
in common, and rarely or never a whole clause of five or 
six words. The same statement applies to narratives of 
discourses of any length reported from memory, and not 
from notes taken at the moment. Now it is well (known 

1 For Apocryphal Gospels, see Apocrypha, vol, ii. p. 184. 


that in many parts of the first three Gospels the same Onginaht 
words and phrases are curiously interlaced, in such a way of Mark, 
as to suggest that the writers have borrowed either from 
each other or from some common source. Por example, 
in describing the healing of the sick (Mat. viii, 16 ; Mk. 
i. 32; Lu. iv. 40), Matthew begins thus : o^ias Se yevofieisqs ; 

Mark, 0 \f) las 8e yevojxmjs ore eSvcrev 6 pXios ; Luke, Swovros 
Se too 17MW Prom this and many similar passages it 
might seem natural to infer that Mark borrowed one of 
these expressions from Matthew and the other from Luke, 
and that the narrative of Mark is little more than a com- 
bination of passages from Matthew and Luke. This is an 
inference which has actually been drawn by many critics 
both before and since De Wette ; but at present it finds 
comparatively little support among competent investigators. 
However, the oscillations of New Testament criticism have 
been so numerous that it may be of use to indicate a 
method by which the originality of Mark* may be estab- 
lished on an immovable basis. That Mark (at all events 
in many parts) contains the original document or tradition 
from which Matthew and Luke have borrowed cau be proved 
to demonstration by a necessary inference from the follow- 
ing specimen of narrative common to the three writers. 3 

» From a j Hamony of the - Synoptic Gospels, now m preparation, 
by Mr W. G. Buahbrooke, B.A., formerly Scholar of St John's College, 
Cambridge. The text followed hare and throughout this article has 
been generally that of Ksehendorf, 
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MATTHEW XXI. 33-44. 

33 ''A-A-A-rj-v 7 rapaftoAty d-tc- 

0- i'j-cr-a-T- 6 . ‘'AvdptOTO'S rj-v o-t-K- 

0'S-e-iT-7r-o-r-37-9, o-a-T-i- 9 ecpv- 

tgvctgp dprrekwva, khI <f , P a w° !/ 
a-V-T-to irepuOriKtV kcu tl'pvf-cv G- V 
a-V-T-a> Xrjv-O-y Kttl wKoSojATjtrevirup'yov, 

kcu ife'SeTO avrov yeupyoU, ml 

a'lreBpfJ.rjaev. 34 o-r-e J-G rj-y-y- 

1- or-e-v b- itaip-b -' j r-w-v 

?r-£o-^ aTricrreiXev r-o-b-f 8ovA- 
o-v-s arv-T-o-v irpos tow? 7 eG) P' 
ryoy? Xap- 6 -t-V TO-0‘9 mpTT-O'V 9 
a-v-T-o-v. 35 Kal Xapov«s ot 7£Q>p- 
70 I t-o-v -9 S-o-o-X-o-v-9 a-v-T-o-v 

Tv pev %tpav, o-v Be dare-Kr-e-t- 
v-a-Vj o-v S-e i-A-c-O-o-ft-o-A-rj-a-a-v. 

36 iraXiv dn4crTCiX«v &XX-0-U-9 Sov\- 
o-y -9 rr-A-e-l-o-v a-? r-co-v 7 r-p-cb- 
r-tu-v, Ktt-i e-7T -o-i-7]-a--a-y a-v-T'O-c-s 
d-a-a-v- T-ft)-?. 


37 H-C-T-G-p-O-V Se dmarraXcv irpks 
aijToiis t-o-v viov a-v-T-o-v Uywr 
’ EvTpcnrtfcrovTai rov viov pov. 
38 ot Se yeapyoi tSovre? t-o-v 
v-l-b-Vf lir-o-v e-v4a\)T-o-t*9‘ 0 £ito? iarty 
0 /cArjpovopO's' Sevre a.7ro/t7elvtofj>ev 
avrov m\ -Ttjv- /cX^jpovo- 

p-L-a-v a-v-T-o-v. 39 /cat Xapovres 
avrov i%i/3aAov g£o rov dp ireAS)- 
V 09 Kal direKreivav. 40 o-r-a-v 
ovv e-X-d-r] 6 Kvpios rod dp7reAS>- 
V 09 , rt 7 roujcrei T-o-t-9 y-e-co-p-y-o t 9 
g-k-g-L-v-o-l- 9 ; 41 A-e -7 -o-v-cr-t-v 

a-v-r-ar K-a-zc-o-b-s K-a-K-cb- 9 diroAe- 
cei a-v-T-o-v- 9 , /cat tov dprTeA&va 
i-zc-Bcba-G-r-a-t aAAoi? yetopy-a-t-*}, 
o-t-T-t-v-e-9 d-TT-o-8-m-ar-o-v-a-i-v 
a-v-T-o) T- 0 - 1/-9 K-a-p-ir-o-v-<i i-v r-a-t- 9 
K-a-i-p-o-l-f; a-v- r-d-v, 

42 A-e-y-e-t avroh 0 - ’I-jy-er-o-t^' 
OvS-e-rr-o-r-e dv£yv«T« i-v ra t-s 7pa- 
4 a-t-9' At^ov ov direBoKipaa-av oi 
oUoBopovvTG^, o 5 to 9 iyGvrjOi) els 
Ke(j baXyv ywvias' irapd Kvpfov l-y^vero 
a4rij, Kal &mv Gavpaa-rrl d^GaXjxoCs 

ijlxtSvj 43 S-t-a t-o-u-t-o A-i-y-co v-p-i-v 
o-T-t d-p-d-rj-cr-e-r-a-L d-(f>’ v-p-d-v rj- 
/3-a-cr-i-A-e-t-a r-o-v 0-e-o-O /c-a-t 
B-o-B-rj-a-G-r-a-i e-0-v-G-i rr-o-i-o-v-v-r-t 
t-o-v-s /c-a-p-ir-o-v-s a-v-r-rj-^. 

44 R.-Ort O TTGO'OiV err-l TOV AffloV 
T-o-v-r-o-V (rvv6\acr0rjcreraL' i<f> ov 
8* hv rrearr), Xi/cpyjaa. a vrov. 
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LUKE XX. 8— IS. 

9 V HpfaTO S-e ir-p-o - 9 t-o-v 
A-a-o-v A-e-y-e-i-v t-t)-v rrapct(3oAi\v 
r-a-v-T-y-v. “AvOpayrros icfzvrevcyev 
dpTreA&va teal etjeSero avrov 
yecopyofc, Kal anreBiq p^aev %-p-°- 
v-o-v- 9 t-K-a-v-o-v-<i. 10 real tcatptp 
aTreareikev rrpb<} rob 9 yecopyobs 
SovXov, ha am ro-v Kaprro-v rov 
dprre'k&vo'i B-di-a-o-v-cr-i-v a-v-r- &' 
oT S-e 7 £wp 7 ol i-^- arrhoTGikav avrov 
Seip-a-v-T-s -' ? kgvov. 


11 /cat, ir-p-o-(T-i-d-e-T-o e-r-e-p-o-v 
rr-e-p-^r-a-L' o-l 8-b kcikgIvov 8-e-c- 
p-a-v-r-e - 9 /eald-Tipdcr-a-v-T-e-<; i-^-a- 
TT-e-cr-T-G-i-X-a-v k-g-v-o-v . 12 /cal 
rr-p-o-cr-e-B-e-r-o r-p-l-T-o-v rr-G-p ^r- 
a-t’ o-i 8-e ko-1 t-o-v-t-o-v r-p-a-v-p-a- 
T-t-cr-a-v-T-e-9 i-tj-e-ft-a-A-o-v* 

13 6-C-7T-6-V 84 O-K-V-p-L-O - 9 T-O’0 
a-yU,-7r-6-A-f3-v-0'9‘ T-tf rr-o-L-rpcr-o) ; 
Tr-e-p-ty-co rov viov pov t-o-v dyavp- 
t ov t-cr-ct)-9 t-o-v-t-o-v ivTparrtjo'ov- 
rai. 14 tSdvres 8e a-v-T-o-v ot yeopyol 
8-L-e-A-o-y-L-^-o-V-T-o rrpb<s d-A-A- ij-X- 
o-i>-9 A-€-y-o~v-T-e-$' Ovto<s iartv 
6 icAr}povopo<s" aTTOKTeivcopev av- 
tov i-v-a rjpS>v y-e-v-i pr-a-i 77 /cA?;- 
povopia. 15 GKftaA-o-v-T-e 9 
avrov e£a) tov dpTreAoovog dire- 
KTGLVaV. rt ofiv 7 rottferGL a-v-r-o-L'9 6 
KvpLo<s rov dpTreASiva ; 16 tAei/- 
aerat Kal drroAecrGi to 1/9 yecopyov<t 
T-o-ii-T’0-v-<s, Kal Scoaeo rov dpire- 
A&va oKAol 9 . a-/c-o-u-o--a-i/-r- 6-9 
S-e e-t- 7 r-a-v, M-i) 7 4-v-o-l-t-o. 

17 0 - S-e i-p-/3-A-e-yjr-a-<} adrots 
e-l-TT-e-v' T-tf o-o-v i-cr-r-l-v to - 7 - 0 - 
ypa-p-p-e-v-o-v T-o-O-T-o* Aidov bv 
a7re8oKcpacrav ol oiKoBopovvTG<$ } 
oiJ to 9 iyevrjdrj eh KG^aAyv ymla^] 


18 7r-a-9 <5 TrtcraiV 4rr' i-lf-G-l-V-Q-V 
rov X(0OV cn.v9Xacr0tjcrexai, ’ 4^? 0v S’ ftV 
ir4o* , p, XLKjx/jVfii. adrdv, 


[synoptical. 

MAI?K XII. 1 - 11 . 

1 K-a-t t'jfj^aTo a-v-r-o-^ 9 e-v 
rrapalSoA-a-L -9 A-a-A-e-i-v. Apire- 
Acova dv0pa)7ro9 i<pv revaev, /cat 
7 TepLe0r}KGv i ppay pov Kal Spv ^tv 
v-rr-o-A^p-i-o-v Kal d fcoSopyaev 
nvpyov, Kal efeSero aorov yecop- 
70 / 9 , /cat aTreSyppcrev. 2 Kal <v 77 <_-- 
crretAev 7rpo9 to 09 yecopyov 9 r-co 
/ctztpw SooXov, IVa 7 r-a-p-a r-co-v 
y- 6 -( 0 -p-y-<b-V Adf3-rj airo rw-v /ccp- 
7 r-CO-V rov dprrcXwvos’ 3 /cat XuftoVTG 9 
avTov eSetpav /c-a-t dTrccrrciXav icevov. 


4 Kal TraAtv arr icr rei Aev rr-p-h-v 
a-v-T-o-v -9 a/VX-o-v BovA-o-v ‘ /caVelvov 
i-K-E-(j>-a-A-i-(o-cr-a-v Kal ^/--rCjJiacr-a-//- 
5 Kal d-A-A-o-v d-ir-G-a-r-e-t-A-e-V' 
K«i-/c e-i-v-o-v d-rr-e-K-T-e-c-v-a-v, K-a-l 
7r-o-X-X-o-t)-9 d-A-A-o-v~ 9 , 0 - 0-9 Atcv 
d-6-p-o-v-T-c - 9 O-0-9 Se drr-o-KT-t-v- 
y-v-v-T-e-s. 

6 e-T-t e-v-a g-X-%<-v vibv 
d/YawTirdv drrccrTGikcv a-v-T-o-v e-cr- 
'fc-a-r-o-v rrph avrov s' X^twv ort 
, Evrp(X77 - 7/o , oivTat tov u/ov a 401/ - 
7 i-K-G-t-v-o-L {'9 Se ot ycfopyol 
•jrpbs cavr-o-v - 9 ebr-a-v o-T-t oSrav 
icrTtV 6 KAypavopos" Bgvtg a7ro- 
KTGLVcopGV avrov, Kal fm-cSv t cr-r-a t 
7 ; tcAypovopia-. 8 /cat Aafiavres 
aTr&KTGivav avrov, Kal egeftaAov 
a-v-T-b-v (1) e^a) rov tJp,7rt-Afb/»09. 
9 rt 7rot>;cret 0 Kvptos tov dprrc- 
Ac3vo9 J 4XtvtT€Tai Kal dTroAecGt rovs 
yecopyavs, teal Scbcra rov dpruiAdiva 
dAAovt. 


10 O0S-^ Tfj-v 7 paj)-Y)-v r-a-t}- 
r-r)-v dviyvMTG, AlOov ov aTTfi- 
hoKtpacrav ol oiKoBopovvrG 9, o$ro$ 
iyevr/By eh Ke(f>aAr)v yoavia^ 11 
7rctpa Kvptov lyivGTO avrrj /cal 
ecrrtv Bavp aar iv ocjidaApoh 
yp&v ; 
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It will be observed in tbe foregoing extracts 1 that (up 
to verse 11 of Mark), besides the matter common to all 
three writers, Mark and Luke have a good deal of addi- 
tional matter m common (f]p£aro, the dat term (/cuip)<3, ha 
am, iiairetrreiXav avrov kevov, kolke ivov, /cat rjripacrav, 
dyairrprov, rrpoq, rjpwv, ekevareTai. Kai , rows yetnpyovs) ; Mark 
and Matthew have also much additional matter in common 
(/cal TrepieOrjKEV tjipaypov /cat &pv£ev (v7ro)Xrjv{LOv) /cat cJkoSo- 
prjcrcv irvpyov, /cat Xafiovre s, rraXiv ci7re<rraXev, aXX(ov), 
aTrciiTavav, 7rpos o.vTOvs Xeywv, iavr(ovs) f et7 r(o)v, Sevte, 
Xafiovres, srapa toipiov eyevero avrr] /cat 4'cmv 6a.vp.at rryf iv 
6cf>$aXp.oh r/pm ; but, in striking contrast, Matthew and 
Luke have no additional matter in common, except that in 
verse 3 of Mark they insert ot yetopyoi for clearness ; in 
verse 7 they insert tSoVres ; and in verse 9 they insert ow. 
Are these facts compatible with the theory that Mark com- 
pounded his narrative out of Matthew and Luke ? 

Wo may begin by dismissing the three trifling words 
which Matthew and Luke agree in adding to the Triple 
Tradition (by which wo mean the matter common to the 
three Gospels), as being words that any early editor of 
Marie might naturally insert. The insertion of the subject 
m verse 3, for clearness, requires no comment. The ow 
in verse 9 softens an abruptness which (however character- 
istic of Mark) would naturally repel readers and editors. 
Again, m verso 7 the omission of some phrase to denote that 
the husbandmen saw the son approaching before they formed 
their plan, is so abrupt that idovre? or &ea<rdpevot has been 
actually supplied in Mark by several manuscripts and ver- 
sions (possibly, of course, influenced by Matthew and Luke), 
and might naturally be supplied by still earlier editors. 
Having therefore accounted for these words, we are led 
to this result, that, from Mk. xii. 1 to Mk. xii. 11, Matthew 
and Luke contain nothing in common which is not also 
found in a slightly modified edition of Mark. 2 This being 
the case, it can be proved by reductio ad absurd-urn that 
Mark did not copy from Matthew and Luke. For sup- 
pose that ho did so copy, it follows that he must not 
only havo constructed a narrative based upon two others, 
borrowing here a piece from Matthew and here a piece 
from Luke, but that ho must have deliberately determined 
to insert, and must have adapted his narrative so as to 
insert, every word that was common to Matthew and Luke. 
The difficulty of doing this is enormous, and will he patent 
to auy ono who will try to perform a similar literary feat 
himself. To embody the whole of even one document in 
a narrative of one’s own, without copying it verbatim, and 
to do this m a free and natural manner, requires no little 
care. But to take two documents, to put them side by 
side and analyse their common matter, and then to write 
a narrative, graphic, abrupt, and in all respects the oppo- 
site of artificial, which shall contain every phrase and 
word that is common to both — this would be a tour de 
force ovon for a skilful literary forger of these days, and 


a The ordinary typo on page 790 exhibits tbo words and phrases 
common to all throe writers, which we will henceforth call the “Triple 
Tradition”; the underlined type that which is common to each pair 
(in addition to the matter common to the three) ; and the spaced type 
that which each writer lias peculiar to lnmself alone, The black type 
in the first column repiesents that which (in addition to the matter 
common to the three) is common to Matthew and Mark ; in the second 
column it represents that which is common to Luke and Matthew 1 ; m 
the third column, that which is common to Mark and Luke. It 
follows that the same words which are found as underlined type in the 
first, second, and third columns will be found as small black type m 
tho second, third, and first columns respectively. 

s The verso added in Matt. xxi. 44 is omitted by Tischendorf, and 
is perhaps not part of the text of Matthew But, if genuine, it is a 
reference to the “winnowing-stone” in Daniel ii 44, 45, which might 
naturally he added by some early editor of tlic original tradition, and 
might readily be adopted into the subsequent editions of it, which are 
known to ns as the Gospels according to Matthew and Luke, 
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may be dismissed as an impossibility for the writer of the 
Second GospeL 

For example, Mark might have begun lus narrative, Kat 
eXeytv afirots, omitting TrapafiaX-qv , he* might have borrowed 
ot/coSeavrdri7s from Matthew ancl have dropped dv0pco7ros ; 
he might have borrowed repeat from Luke (vei 1 1) instead 
of dTreVraAe. Had he done these things (all natural enough), 
we should have at once had, as additional “common 
matter” for Matthew and Luke, irapafiaXyv, c/Vd/nc wos, and 
mrktTTEiXcv, and all in the space of three verses, and “ com- 
mon matter” proportionally in the rest of the narrative. 

We may assume, therefore, that Mark did not copy Matthew 
and Luke in this passage, nor in other passages where a 
similar phenomenon occurs. But it occurs throughout by 
far the greater part of Mark’s narrative, We may, there- 
fore, regard it as absolutely certain that by far the greater 
part of Mark is not borrowed, from Matthew and Luke, 
and that the duality of phrase, which is undoubtedly a 
characteristic of Mark, must be explained by other causes 
(For other passages where Matthew and Luke have little 
or no additional matter in common, compare more espe- 
cially the passages parallel to Mk, ii, 13-17, lii 1-6; 
v. 1-39, x. 17-31; xi. 1-10; xii. 13-27 ; xiii, 1—19 xiv. 

1-16 ; xv. 1-11.) 

The question remains, Were Matthew and Luke entirely Evidence 
dependent upon Mark for that part of their narrative oi an 
which covers the same ground as Mark t It would not bo on S mal 
difficult, from a comparison of the tkiee columns above, to &ovucc 
make it probable that both Matthew and Luke did not 
borrow from the complete Mark as we have it. For though 
each of the three additions ow, 18 ovres, oi yeapyo!, is in 
itself natural enough, yet the hypothesis that Matthew and 
Luke independently adopted precisely these and no other 
additions is most improbable. From a comparison of 
many such passages the improbability of the borrowing 
hypothesis might he increased. But as the process of 
proof could not be complete, and would certainly be 
long, it will be better to bring forward some short 
passages which are wholly irreconcilable with the hypo- 
thesis of deliberate borrowing, and which point to an 
original source, either written or oral, round which the 
three narratives play. Those passages will be most con- 
vincing whore there are traces that some original tradition 
has been differently understood by the different writers, 

(a) One natural error m interpreting a terse tradition (perhaps 
translated from Aramaic into Greek) would be to 
supply different subjects to the same verbs, as m the 
following important passages, which variously desenbe 
the message of the angel ox angels to the women at 
the tomb of Jesus : — 

(1) Matt XXVlll. 7, 7 rpottyei {/pits eh rfyv Ta\i\a.lav heel 

airbv oipec rfls- /Sot, etir ovip.lv — “behold, I have told 

you,” 

(2) Mk. xvi. 7, npoayei upas els rtyv TctAiAaiav heel ainbv 

o\pecr$e, Ka0u/y ehrey 6plv—“ as iA: told you ” 

On tho other hand, Luke, who records several 
appearances of the Lord to the disciples m or near 
Jeiusalom, and who does not take the Galilean view 
of the resurrection, finds the words ety «rV r. out of 
place m his narrative Y et his mem ory ox knowledge 
of tho common tradition is too strong to allow him to 
omit all mention of Galilee, and he therefore inserts 
it, hut diffeiently 

(3) Lu. XXIV fijMrijo-flijTe'hs ikakrirev bu.lv %rt toyey rf) TaktXaiq 

— “ remember how He spake unto yon while fie was 
still m Galilee.” 

(£) (1) Matt. iu. 5, ^eropelero irpb s airbv . . raff a. rj 

ireplx<»pos rov 'hpHvov. 

(2) Mk. i. 5 (agreeing here with Matthew), tj-eropekro ir pis 
avrbv . . . iraffa i) aia 

(8) LU. iii. 8, %\6ev eh tf&trca' rfry vepixvpov rod ‘lopUvov. 

(y) In some cases the confusioulTso important as senously to 
affect the context, as in— 4 

(1) Matt, Six. 16, &i5dcrmKe, rl ayadby iroi^/rw— which IS 
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followed (in "the correct text) by “ Why askest thou 
me about the good * ” 

(2) ML X 17, Aidartcake g ya,Bi , rl tt oi^tra— whiel 1 is fol- 

lowed by “ "Why ealle&t thou me good ? ’ / 

(3) Luke (xvin 18) agrees with Mai’k AiSdffKake a yade, ri 

vorfitras. Note that a scribe Las endeavoured to com- 
bine tbe two traditions by inserting ayaffe m Matt, 
xix 16. 

In the following the confusions are between only two liai- 
latives . — 

(8) (1) ML iv. 19, at pepipvcu . . . elorvopevopeviu ffvvvvtyoyffi 

— “care&T going unto the heart, choke (the word) ” 

(2) Lu. viii 14, wrb pepipvZv , . iropevopevoi ffvvr viyovrai 
—“(the men) going ~ their way (or gradually, as in 
LXX. ), aie choked by cares, or under the influence of 
cares ” 

( 6 ) In the following, Matthew and Mark concur in attnbntmg 
“desire” and ‘ ' fear but Matthew attributes the 
“desire” to Herod, Mark to Herodias ; again, 
Matthew makes the object of the “fear” to be the 
“crowd,” Mark “ John the Baptist ” 

(1) Matt xiv 5, Kal Bekuv abrbv aroKreivai itpo^By rbv 

i xkov. 

(2) Mk vi 19, *H 8e 'HpwSids . . . tfOekev abrbv airoicrecvat, 

Kal ovk ySvva.ro' b yap 'HpifiSijs iipofieTro rbv ’loiavvyv. 
(£) In a record of dialogue, the phrases, “said he,” “answered 
they,” would naturally vary (as they do, Matthew, 
Mark, and Luke having peculiarities in this respect), 
and they might sometimes he omitted, with the im- 
portant result of transmuting a statement of fact 
(Mark) into an utteiance of Jesus (Matthew), thus — 

(1) Matt xxvi, 2, OfSare tin perk Bio ypipas rb viffxa 

ylverai 

(2) Mk XlV. 1, *Hv Si rb irdffxa. /cal rk &(vpa peril Svo ypepas . 1 
(tj) The following is another case of difference m the grammatical 

subject of the veib , the resemblance will appear de- 
monstrative proof of confusion to those who compare 
the context, and who also remember that aicokovBeiv 
is used habitually of others following Jesns, but not 
of Jesus following others. 

(1) Matt ix 19, Kal iyepBels <5 ’ lyffovs yKokoiidei abr$, 

(2) Mk. V 24, Kal airrjkdev per' abrov , ical yKokobdei abr$ 

i >xkos icokvs 

(0) In the following there is a curious confusion from the omis- 

sion of some words by Luke, so that what is the 
apodosis m Matthew becomes the protasis m Lulce • — 

(1) Matt, xii 26, Kal el b Varavas \rbv Santvavjbcfldkkei], 

40’ laurbv ipepiffOy tus [o5j/j araO^fferai y j8 afftkela 
avrov , 

(2) Lu. XI. 18, el Si Kal b Varavas 40’ eavrbv SiepeplffQy, 

rrus <rra9i)fferai y flaffikela abrov ; 

(1) The following suggests that some Aramaic woid meaning to 

“question" and to “try” or “tempt” may have 
been diversely rendered by— 

(1) Matt. xn. 10, Kal irrypthry ffav abrbv, kbyovres (l egecrri 

Bepaitebetv. 

(2) Lu vi. 7, Httperypodvro Si abrbv el Oepairebei. 

(k) (1) Matt, xxvii. 49, 01 8e koliroi ek eyov, ' r A (pes, tSwpev el 
%pX*rai 'Eklas cribffwv abrbv. 

(2) Mk, xv. 36, kiyuv, * l A0fire , USapev el tpxorai ‘Hklcts 
Kadekeiv abrbv 

Here (1) in Matthew the bystanders address the 
man who brings the drink to Jesus , but (2) m Mark 
the man addresses the bystanders. In (1) the mean- 
ing is “ desist from giving tho drink ; ” in (2) it 
appears to be “desist from mocking.” But in any 
case, the meaning differs in Matthew and Mark. 

Many other instances might be given (c g., Mat xir. 2 : 
Mk. vi. 16 , Lu ix. 9 : Mk. ix. 5 ; Lu. ix. 34) ; but 
we will conclude with one in which two traditional 
versions of a saying of our Lord, blended into one by 
Maik, appear to have caused a confusion • (a) “Every 
sin and blasphemy shall ho remitted to men, but 
blasphemy against the Spirit shall not bo remitted;" 
(&) “ Whosoever speaketli a word against tho Son of 
Man, it shall be remitted to him , but wliosoevo- 
spoakelh against tho Holy Spirit, it shall not he re- 
mitted to him ” Matthew gives both these versions, 
Luke one of them (with slight variations). But Mark, 

1 Here, as elsewhere m tins article, it has not been thought neces- 
sary to mention by name those critics whoso statements are traversed. 
For a brief summary ol the history of recent criticism on the Gospels, 
pee (he end of this article. 
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combining the formei part of the first version with 
the lattei part of the second, so as to omit the plnase 
“Son of Man,” and yet feeling that some mention of 
“Son of Man” was made m the tradition, substitutes 
for “men” “sons of men,” a plnase that is not 
found elsewheie m the whole of the Gospels — 

(kj (1) Matt, xn 31, 32, ( a ) [8ia room keyu bp'iv, racnx auaprla 
ical fikaffcpypla. aipedycrerai rois avOpcims, y Se rod 
revevparos fikacrtpypioi ovk apeBycrenu Kal] (b) bs eav 
etiry koyov Karbi rod vtod rov avBpctnrov, cupeQ^aerai 
avnp, "os S’ &.V etiry Kara rod irvevparos rod ayiov ovk 
a<t>edd]<rerat abreu ovre iv rovrep r£ aluvi o&re iv r<j? 
pbkkovn. 

(2) La. xu 10 (using eis for Kara, epei ioi hv etiry, ami 

honowmg from {a) the word &kaff<f>ypeiv), {b) ical 
iras ty epei kbyov els rbv vlbvrov avdptirov acped^aerai 
avrep, rep Se els rb oiyiov icvedpa fikacrtpyp'yaavri ovic 
a/pediitrerai 

(3) Mk. iii 28, 29 (piobably transposing vlbs, and using the 

dative instead of Kara or els), (ft) keyev bp'iv bn icbvra 
aepedyrerai rois viols rwv avQpeiiv uv ra apaprypara 
ical at {Skafftpypiai off a eav ^kaffipyp^ffoun , (b) is 8’ hv 
fika,ff(pypi\ffri els rb irvedpa rb ayiov obic ex el &<peaiv 
els rbv aitbva 

Even those who may reject this explanation of the du-af 
Xeyopievov m Mark will probably feel that this passage, 
and all those previously quoted, point to some original 
tradition (whether written or oral) upon which our three 
synoptic Gospels are based. These then are tho results 
to which (so far) we are led : — (1) Mark certainly did not 
borrow from Matthew and Luke ; (2) Matthew and Luke, 
though clearly influenced by some form of Mark, yot pro- 
bably borrowed, not from Mark, bub from some original 
tradition upon which Mark also is based 
The Nature of the Triple Tradition. — What was tho The TvipL 
original tradition upon which our thioe synoptic Gospels Tradition, 
are based ? Was it Aramaic or Greek ? oral or written 
single or manifold? Lid the earliest of our syuoptists 
receive it fresh from its first source, or after it had passed 
through many recensions? Lew or nono of these ques- 
tions (to some of which reference will bo made hereafter) 
can be answered with absoluto certainty ; but it. is evident 
that, if Matthew, Mark, and Luke arc all based upon an 
earlier original tradition, then those words and phrases 
which are common to Matthew, Mark, and Luke (to 
which we havo given the name of the Triple Tradition) 
must havo a peculiar weight, as approximating to tho 
original tradition itself. If it bo found that these 
scattered words and phrases make up of themselves an 
almost continuous narrative, we may fairly suppose that 
we are approximating very closely indeed to tho original 
tradition. We shall not expect to find a perfectly con- 
tinuous narrative. On the contrary, a perfectly continuous 
narrative, idontical in Matthew, Mark, and Luke, would 
imply, not a floating early variable tradition, but a docu- 
ment simply copied by tho authors of our Gospels. 

An early tradition, circulated perhaps in various churches, 
in Antioch, m Homo, in Ephesus, in Corinth, before boing 
embodied in a document, will naturally havo boon modi- 
fied, supplemented, and sometimes (as above) confused. 

More especially in certain unimportant and constantly re- 
curring words and phrases wo may expect variations. The 
words “said/’ “answered,” “ went;,” “ journeyed, ” “asked,” 
“questioned,” “tempted,” “refused,” “rebuked,” &c., 
may naturally be expected to differ in tho three versions. 

But greater differences will soon arise. One version will 
lay greater stress on tho details of miracles; another on 
the relations between Jesus and John tho Baptist; another 
on the law; another on the forgiveness of sins; and this 
varying emphasis will produce certain modifications of 
the original tradition. Again, in the early times of the 
church, tho Greek of slaves and freedmen may pass with- 
out offence ; but iu later times an editor of the Gospel, writ- 
ing for readers of higher rank and better education, will 
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substitute less uncouth words for the original barbarisms. 
Thus, from varying causes, the different versions of the 
tradition will deviate , and when we come to compare 
three of them together, and to write down the words 
common to the three, we shall no longer find the original 
continuous tradition. Gaps in the sense will occur every 
now and then, owing to the omission of some necessary 
word On tlio other hand, although the literary cement 
(so to speak) which fills up the interstices between the 
woids and deeds of the Lord may naturally vary, we may 
expect that the words ot the Lord Himself will be more care- 
fully preserved, and more identically reported by all three 
synoptists, so that they will give a more continuous sense, 
and will enable us to approximate to the original tradi- 
tion. Lot us now take the Gospel of Mark, and set 
down, from the first two chapters of it, all such words as 
it contains in common with Matthew and Luke, merely 
adding in italics such words as may enable the reader to 
perceive the structure of each sentence, and let us see 
whether the words thus collected show any tiaces of a 
continuous nanative . — 1 

“Esams | tlio prophet || the voice of one crying m the wildei- 
ness, Prepare the way of the Loid, make His paths straight I John 
| in the wilderness pieaclung | repen(t). | All | wen(t) forth | to 
bo haptiz(od) hy him || There eometh one stionger than I | whoso 
shoe-latchet [Mat shoes] | I am not worthy to loose [Mat bear] 

| I baptise) you with water, He ( shall baptize yon with the 
Holy Spirit || Jesu(s) was bapti(zod) || Tho heaven 3 | and the 
Spirit, as a dove, descend(ing) on Him . And a voiefe) fioni | 
heaven | My beloved Sou, in Thee [Mat. whom] I am well 
pleased | The Spiut drives Him ; j m the wildern(ess) forty days 
tempt(ed) by [Satan ; Lu. devil]. || lie came into Galilee || Com(eth) 
into the house of Simon [Mat. Peter] | Stepmother sick of a 
fever. || And the fove(r) left her , | she mimstcied to tlic(m). || Ho 
lioalo(d). || Ho proaohe(d) m the synagogues) of Gahl(eo) || There 
came a leper | saying to lli(m), If Thou wilt, Thou cans! make me 
clean. And stroLeluug forth Iiis hand, Ho touched him | I will, 
ho thou clean And immediately tho e departed from him the 
leprosy || And ITc said to lmn, Tel(l) no one, but | show thyself to 
tho priest, and oiler that which Moses ordained as a testimony to 
them.” Chap u. “ || And they lmn(g) Hi(m) a paralyti(c) || And 
seeing their faith, || He said, Thy sms are forgivc(u). | The seuhes 
said, This man hlasphemfeth). || .Tosus said to tlie(m), | "Why •> eason 
yc. in your hearts '> Which is easier, to say | Thy sms aie for- 
givo(n), or to say, Ris(o) | and walk But that ye may know that 
the Sou of Man hath power on earth to forgive sms, Ho saith to 
tho paralyti(o), | Pise, take thy bed, | go to thy house. And 
| having takou it up, ho wont. || And they glouli(od) God. And 
lie saw ono sitting at the receipt of custom, and said to him, 
follow Me, | and arising ho followo(d) Him | And ho feasted Him 
in his house, and man(y) pubhcan(s) | were feast(mg). || And the 
Pharisee(s) sai(d) to Ills disciple(s), W(liy) eat with publicans and 
sinners '! | 11(e) | said to them, They that are strong [Lu. healthy] 
have no need of a physician, hut they that are sick. I cam(e) not 
to eall tho righteous but sinners | The disciples of John | say to 
Ili(m) | The disciples of John and of the Phansoe(s) fas(t), hut 
Tlun(e) do not. Jesus said to the(m), Ga(n) the son(s) of tho 
bride-chamber fast * | Tho bridegroom is with them. || But the 
days shall come when the bridegroom shall be taken from them. 
Then shall they fast | Ho one \mtteth on a | patch upon an ol(d) 
gai’men(l). No on(o) putte(Lh) new wmo into old bottles. Else, 
it will buvs(t) the botlle(s), and the wine will peris(li) and the 
bottles also. But new wiue into new bottles || On the Sabbath, 
they were going through corn-fields ; I-Iis disciples plucke(d) the 
wheat-oars. | The Plmnsee(s) said, They are dom(g) on the Sab- 
ha t(h) that which is not lawful. He said to tbe(m), Have ye not 
read what David did when he was an hungered, and they that were 
with lnm? how he went into the house of God, | and ate the 
shewhroad, whiefh) it is not law(ful) to eat, save for the pncst(s) ? 
|| The Son of Man is Lord of the Sabbath.” 

Few will liavc any difficulty in following the above 
narrative which, represents the Triple Tradition of tho 
synoptists. It will be generally admitted that, so far as 
it extends, it omits littlo of importance: and its con- 

1 A gap in tho narrative of Mark is signified by | , a longer gap 
by ||. Bracketed parts of words signify that the word occurs in tho 
throe Gospels, hut in different forms. 

3 Here Mark uses a strong word, meaning “cleaving” or “rend- 
ing ” ; Matthew and Luke prefer the more usual word, meaning 
“opening.” Hence the gap. 
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tmmfcy will commend it as likely to be, if not the original 
tradition, at all events a closer approximation to it than 
we are likely to find elsewhere. It therefore becomes 
an important business to consider the scope and variations 
of the Triple Tradition, — where it is full and ample, where 
it is meagre, where it begins and where it ends. 

The commencement of the Triple Tradition has been 
given in the specimen quoted above. It begins with the 
proclamation made by John the Baptist, of the advent of 
the Stronger One. Describing (Mk. iii.) the cure of the 
withered hand, the choice of the Twelve, the discourse on 
blasphemy against the Holy Spirit, and the answer to the 
question, “Who is My mother and My brethren V ’ it passes 
(chap, iv.) to the parables of the sower and the mustaicl 
seed, which it gives very fully ; the rebuking of the wind 
and the exorcism of the legion (Mk. v.) are given as 
follows : — 

Mk. iv 35 “ Let us go aooss to the other side. They took 
Hi(m) | m a boat || They wak(e) Hi(m) say (mg), We perish and 
He, arising, rebuked the wm(d) || And there was a calm. He said 
to them, | Your faith! || They said, Who is this that even the wind 
obcy(eth) Him* " Mk. v. 1 “And they came acioss into the laud 
of the [Gadaienes, Gerasenes, or Geigesenes]. There met Him | one 
[Mat. two] in the || tombs || crying, | What is there between me 
and Thee, Thou Son of God* || Torment me not. || And he [Mat. 
they] besought Him . . into . . || And He . . them, | gom(g) 

forth, they come to (or into) tho swine, and the herd rushed 
down the steep place into the sea [Lu lake] and [were choked, 
Mat. perished] | Those that were feeding them | fled and 
brought word into the city || They came || Jesus. || And | they 
besought Him to depart from | them ” 

This is given as a specimen of those passages where the 
narrative is not so continuous, and where there is some ap- 
pearance of confusion. The evidence of confusion is con- 
firmed (1) by the fact that a word is used here (Satftcov) to 
denote “ spirit ” or “ demon,” which is not found once 
elsewhere in the whole of the Gospels, nor, indeed, any- 
where in the New Testament (except in the Apocalypse 
twice), whereas Sai/xonov is used forty-five times, and 
wvevpa twenty-seven times in the three Gospels alone j (2) 
by the difference of the names for the locality, Gadara, 
Gcrasa, Gergesa ; (3) by the fact that Matthew speaks of 
two demoniacs instead of one. 3 

Tho restoring to life of the daughter of a ruler (Mk. 
and Lu., ruler of a synagogue) is next thus briefly 
related : “ lie came into the house j /She is not dead, 
but sleepeth. And they mocked Him. || Having taken 
her by the hand | Arise.” Then follow (chap, vi ) the 
mission of the twelve, Herod’s conjecture about the new 
prophet, and the feeding of the five thousand, which runs 
thus (Mk. vi. 44) : — 

8 It has been suggested (Abbott, Through Nature, to Christ, p 447) 
that this extremely difficult narrative may have arisen from a mis- 
understanding of the phenomena of possession. Compare the story 
in the Evangelism Infantice Arabicum (a Gospel which shows special 
tracos of Mark’s influence) m which (chap xi.) it is said of a certain 
demoniac that “ demons, m the shape ol crows and serpents, began 
to go forth, fleeing from out Ins mouth.” But it is perhaps more 
likely that the valuation m the name of the place points to some mis- 
understanding as to the origin of the story. The name Gadara, 
ilTU, sometimes meaus a sheepfold ” ; and gdd&r, though not a 
Syriac word, is yet given in the Syriac lexicons as Hebrew for “flock.” 
Again, the correct reading in , Mark is probably “Gerasene,” not 
“Gadarene” ; and the word means “to cast out.” Lastly, tbe 
third reading, “Gergesa,” supported by Ongen, is expressly said by 
that author (Comm, m Ev. Joann,, vi 24) to mean ‘ * -reupoiKia £n&efi\v\- 
kStuv , ” “the district of those who cast out”; and he suggests that 
tho name was probably prophetical, referring to our Lord’s expulsion 
fiomthe district (&rt«Si'uwos ova a ri%a TcpotprjTocws). Now, when a 
nairative of an event reported to have occurred at a certain place 
contains throe different names of the place, and when each of the three 
names is adapted to the event, such a triple adaptation is obviously 
likely to be not a mere casual coincidence, but rather a convergence 
pointing to some misunderstanding or mon-histoncal nucleus as the 
centre and origin of the narrative What the misunderstanding was 
may he a matter of conjecture, but that there was some misunderstand- 
ing is a probability approaching to certainty. 

X — ioo 
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‘‘Send them away, that tketj may go into villages. I Give ye 
them to eat | Wo have five loaves and two fishes II Having 
taken the five loaves and the two fishes, looking up to heaven, hie 
blessed, and having brolce(n) them, He gave them to the disciples 
| And they all ate and weie filled | And they to(ok) up twelve 
hask(ets) of fragments. They weie j five thousand men 

The walking on the waves is much more briefly 
recorded (Mk. vi. 46-51) “Be toent to the moun- 
tain. i It was late. || They see Him walking on the 
sea. |1 It is I , he not afraid. 5 ' Then follows a blank, 
in which Matthew and Mark generally agree, while Luke 
is altogether wanting , and, after this, the famous confes- 
sion of Peter, followed closely by the transfiguration. 

Mk vm. 2 7. “ He aslce(d) them, | saying, I Whom | do they 
say that 7 am* They answered, | John the Baptist; | others 
Ehas ; but others a prophe(t) | He said But whom do ye say 
that I am 2 Peter | answering said, Chns(t) Tell no one 
He said that He must needs | sutfei many tilings | from the eldeis 
and chief priests and scuhes, and he slam, and after three days 
[or, on the third day] Pie must he Taised up [Mk arac-rfim, 
Lu. and Mat, iyepBrjvui ] 1| If any one wishes to come after Me, 
let him deny himself, and take up his cross and follow Me. For 
whosoever wishes to save his life shall lose it, but whosoever los(eth) 
Ms life for My sake shall save it. For what is a man profit(ed), 
to gai(n) tlie whole world, and be lost 2 li The Son of Man shall 
coma in glory, with the angels ” || Mk ix “I say unto you, Tliero 
are some of those staml(mg) here who shall not taste death till they 
see tli(e) kmgdo(m) | After six [Lu. eight] day(s) he take(th) | 
Peter and James and John | into a mountain ]| His garments 
become white, || And there appear(ed) Elias and Moses &peak(ing) 
with Him | Peter said to Jesu(s), It is good for us to be heie; let 
us mak(e) three tabernacles, one for thee, and one ior Moses, and 
one for Elias || A cloud oveishadow(ed) the(m), and there was a 
voice fiom the cloud, This is My Son . heai Him | They saw 
Jesus alone " 

From Mark ix. 14 to x. 16 there is a break iu the com- 
mon tradition, which here records little except throe or 
four sayings of the Lord. 

“ 0 faithless geneiation, how long shall I he with you ’ ” “ Tlie 
Son of Man is to he hetiayud into the hands of men.” “Whoso- 
ever receiveth a child in My name rereiveth Me,” “ If any one 
cause one of these little ones to stumble, a mill-stone round his 
neck, and let hm be cast into the se(a) ” “Salt is good, hut if the 
salt lose its savour, wherewith shall it he salted’” “Sullcr the 
children ; forbid them not ; for of such is tlio kingdom.” 

In contrast to this discontinuity, Mark x. 17-62 gives 
a continuous tradition about tlie rich young man, tho pro- 
mise of reward to the disciples, the predictions of betrayal, 
and the healing of the blind man near Jericho. Tho entry 
into Jerusalem and the purification of tho temple (xi. 1-17) 
are also fairly continuous. The disputes m the lomplo 
touching the baptism of John (xi. 27-33), tho wicked 
husbandmen (xii.1-12), and the tribute-money (xii. 13-17) 
are very continuous. A brief denunciation of tho Phari- 
sees, who love the first seats m synagogues and at feasts, 
is found m Mark xii. 38-40. The Triple Tradition then 
touches on the second coming of Jesus. Luke has here 
omitted many important passages which aro recorded by 
Matthew and Mark alone, and which will bo given hero- 
after (see p. 796). Here we will set down nothing but the 
common tradition, marking Luke’s omissions. 

MIc. xiii. 1. “And || He said, || Hot a stone shall he left on 
stone, winch shall not be cast down. || They asked Him, || When 
shall the, so things be? And wlmt is the sign? Ho answered , 
Take heed lest any deceiv(e) yon. Many shall come iu My name 
saving, I am He. ]) When, ye hea(r) of wars, be not alarmed [Lu. 
substitutes tho usual LXX, word wroi}0r)Tt for tho LXX. fijra{ 
XeyoiJLzvov, dpoe icrdt, which is in Mai. and Mk.], These things must 
needs come to pass, but the end is not yet. Nation shall rise 
against nation, and kingdom against kingdom. There shall bo 
earthquakes in places, there shall be famines. || They shall deliver 
you to . . foi a witness . . . || Ancl yo shall be hated by all 

men for My name's sake, but he that remain(eth) shall be saved. 
WIiou ye see | dosolat(ion), then let them that are in Judrea ilee to 
the mountains. || Ho that is on the houso-top let him not descend, 

| and ho that is m tho field let him not turn hack, 1 j| But woe to 


1 This passage is found in Matthew and Mark here, but in Luke 

nlsowhcro (xvii, 32), 


them that arc with child, and to them that give suck m those days ” 
[Heie Luke leaves a blank in which Matthew and Mark piedict 
“false Chnsts ” and “the daikemng of the sun ’] “And the 
powers of (oi m) the heavens shall be shaken And then shall 
they see the Son of Man coming m the cloud(s) with gieat powei 
and gloiy || From the fig-tree ye know that the summer is near 
So also ye, when ye see these things || Heaven and eaith shall 
pass away , but My woids shall never pass away," 

In Matthew and Mark there follows the avowal that 
“ of that day or hour none knoweth, not even the angels 
in heaven, nor even the Son, but only the Father.” But 
Luke omits this. The Triple Tiadition passes to the be- 
trayal of Jesus. The traitor’s compact (Mk. xiv 10, 11) 
and the visit to the city to eat the Passover aro briefly 
narrated. From, this point the Triple Tradition becomes 
more and more scanty, till it leaves us at last little more 
than a few disconnected sayings of J osus, 

Mk. xiv. 21. “The Son of Man godh indeed, as it is written, 
but woe to that man by whom He is to be betrayed || Having 
taken btead, He brake it, and ga(ve) it | This is My body And 
taking the cup, Tins is My blood of the teslamen(t), that is alied 
|| 1 say unto you, 1 will never dunk of tlie fruit of the vino 
until the kingdom. || And | they won(l) forth to the Mount of 
Olives || 1 say unto thee. Before the cock crow, thou shalt deny 
Me thrice || Ho pray(ed), If it be possible . || He sui(d), 
Fath(er), take this cup Horn Mo , || yet not as I wil(l), but as Thou 
wilt, || And having foun(d) them sleeping, He said, Pray, that ye 
enter not into temptation. || "While Ho was still speaking, came 
Judas, | one of the twelve, | and a nuiltitud(e) with him. || Ha 
kiss(ed) Him. || One smote [Mk eiraiat, for which Mat. and Lu. 
substitute the more appiopnate and common word 4irdra^e | tlio 
seivaut of the high pnest, and cut off Ins ea(i). | Jesus said, As 
against a thief have ye com(e) out with swouls and staves 2 1 was 
daily | m tho temple; and ye look Me not (| They led Him to tb(o) 
high j)ries(t) || Pctoi followed) alar oil’ | and sat m | tho hall. 
Ait thou the Son of God [Mk. the Blessed]' 11 || Thou shalt see tlio 
Son of Man seated on the right baud of tho Power || What need 
have we yet ol witnesses’ || They siu(d) unto Him, Prophesy. || A 
mftul-servan(t) spake unto Pete(r) || But hi 1 denied, saying, l do 
not know Him || Yerily thou, art one of them, for . . II And 
Peter remembered, Beforo the cock mow, thou shall deny Mo 
Ihneo, and lie wep(l).” 

Mk. xv. “They ted Him to Pilat(e). || lie aske(d) Him, ] Art Thou 
the King of tho Jews? Ho total to him, Thou sayest II . . . 
Barabbas . . . || Cruci(fy) Him. Why, what evil hath Ho 
done ? | Orueif(y) Him. | Pilate released HitruMm, and delivered 
over Jesus. || And they le(u)d llim away. || They made Simon a 
Oyrenian carry tho cross, j| They came, to the place of tho Skull, |) 
They divido(d) llis garments and east lots, || There urn written up, 
Tlie King of the Jows. || On the right hand and on the left . . , || 
He saved others; let Him save (Hun)self. || About the slxt(h) 
hou(i) there was darkness over tlio earth until the ninth hour. || 
Jesus with a loud voice entitled llis breath. || And the women | who 
in [or from] Galileo had followed Him l)ohel(d) [Mk. and Mat. 
9eupe?v, Lu. Spar, reserving Otupeir for v. 66] these things from 
afar. || Joseph of Arimuthu'u j cani(e) to Pilate and begged the body 
of Jesus, || and wound [Mk. Ivtikpiritv s Mat. and Lu. ^eTttAifevj 
it in linen | and laid it in a tomb.” 

At this point tlio tradition not only booomoB discon- 
tinuous, bub also shows marks of confusion. Tlio tradi- 
tion appears to have boon that tho women “ behold,” or 
came to “ behold ” (another tradition added at “ dawn ”), 
and came to tho tomb ; but what “ dawn ” is mount, and 
what was tho object of their beholding, is Jeft uncertain. 

(t) Matt xxvii 61; xxviii. 1. “There were there Mary Magdaleno 
and the oilier Mary silting over against the tomb. Late in the 
Sabbath, at the hour of dawning (rf Ivi^aerKobcry), before tho Hint 
day of the week, came Mary Magdaleno and Mary to behold 
(OttDprjffeu) the tomb (rd<f>ov) ” * 

(2) Mk xv. 47; xvi. 1, “ Mary Magdaleno ami Mary the mother 
of Joses beheld (ifcdp ouv) where, Ho was laid (reOttrat). When tho 
Sabbath was passed, Mary Magdaleno and Mary tho mother of 
James and Salome brought spices that they might ooino and anoint 
Him ” 

(3) Lu. xxiii. 64. “And the Sabbath was dawning (eirlrptocrut) ; 
and having followed Him (to tho grave), tho womon who had como 
with Him fiom Galileo beheld {iBtdcruvra) tho tomb, and how His 
body was laid (rtBurai), and returning they brought spicos.” 

* It may be observed that the same Syriac word i« used to denote 
evening as well as morning twilight. Bee GildemeisLer, De EvangelMs 
in Amhcwm, t smpliei ftyriaca translate, Bonn, 1806, p, 20. 
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The only remaining words of the tradition are : “ . . . 
the first day of the week . . . roll(ed) away [Le., the 
stone at the opening of the tomb] ... He is not here ; 
He is risen . . . Galilee . . . they fled from the tomb.” 
Matthew and Mark continue for a few lines a narrative 
based upon some common tradition ; but even here there 
occurs the confusion mentioned above — Mark, “ as lie told 
you ; ” Matthew, “ behold, I told you ; 11 and the narrative 
of Mark ends at xvi. 9. The remaining verses of Mark are 
an appendix added by some later editor ; and henceforth 
the narratives of Matthew and Luke — having lost Mark — 
present no further traces of agreement. 

To sum up the contents of the common tradition, 
it omits the genealogies, miraculous incarnation, and the 
picturesque details of the infancy ; it lays emphasis on the 
relations between John the Baptist and Jesus ; it contains 
none of the parables except the sower, the mustard seed, 
and the wicked husbandmen, and few of the long discourses 
of Jesus, except an abridged prediction of the second 
coming. The disputes between Jesus and the Pharisees 
about the Sabbath, about fasting, about exorcism, about 
the baptism of John, and the tribute, and Christ the Son 
of David, and the dialogue with the Sadducees about the 
resurrection, are very fully given ; and so also is the dia- 
logue with the rich young man. Indeed it is a collection 
of dialogues and anecdotes rather than a set treatise of 
doctriue or biography. The sayings of Jesus recorded in 
it are short, pithy, and abrupt, 1 and many of them are 
polomical. Only now and then do we find a sentence 
which goes down deep below all polemics, and reveals a 
deep-laid spiritual plan. But putting such sentences 
together we perceive that tlio Triple Tradition describes a 
prophot wholly different from any that had before ap- 
peared ill Israel; a prophet who not only (like Isaiah) 
protostod against sabbaths and purifications as ends in 
themselves, but who also preached the Fatherhood of God 
in a manner entirely peculiar to Himself, and who set aside 
the Mosaic law of divorce (Mk. x 2-11). He also in- 
structed Ilis disciples to enter into the kingdom as little 
children (x. 15), and seems to have attached a certain 
symbolic mystery to childhood as representing Himself 
(ix. 37). Ho taught His disciples further to devote their 
lives to Him, and to ignore all life apart from Him (viii. 34), 
(“to confess Christ, to deny themselves”). From the 
first Ho claims the power of forgiving sins (ii. 7 ) ; and, as 
soon as one of His disciples confessed Him to be the 
Messiah, He prepared for death, predicting that He should 
die, but riso again. Then, after prophesying the fail of 
the temple, and great distress in all nations, He predicted 
a final triumph for His disciples ; and after bequeathing 
Himself, His body and Ilis blood, as at a funeral feast, as 
His final legacy to His disciples, He was arrested and put 
to death. 

Sovoral miraclos of healing are recorded, and, in addi- 
tion to those, the exorcism of the Gadarene (in which, 
however, great confusion is apparent), the stilling of the 
storm, the feeding of the five thousand, and the transfigura- 
tion. From the beginning of the discourse on the second 
coming, Luke diverges more and more from Matthew and 
Mark, After the death of Jesus, Matthew and Mark con- 
tinue to agree in words and phrases, but a little confusion 
is apparent ; and the tradition suddenly terminates with- 
out any record of the appearance of Jesus to His disciples. 
However wo may regret this, it is perhaps what may be 
naturally expected on the hypothesis that we have before 
us an early tradition originated at a time when the 
numerous manifestations of Jesus after His death were 
still attested by living witnesses ; when as yet it had been 

1 Of. Justin, Apol. /, (Khcliliofer, p, 89), j8pax*7s re «al cum^oJ 
irap ctirov yty6vo.cn. 
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found impossible to reduce the experiences and impres- 
sions of those who had seen Him — impressions necessarily 
variable and transient, blended with fear and with an ex- 
citement bordering on ecstasy — to a consistent and histori- 
cal shape , and when it had not yet been found necessary 
to define and harden the narrative so as to adapt it for the 
purpose of meeting doubts and objections. 

The Additions common to Matthew and Mark . — The Addition 1 
additions to the Triple Tradition which are found in common 

Matthew and Mark, but not in Luke, are the following : — j? Mat ' , 
3 3 ° thew anu 

(1) The description of John the Baptist (Mat lii. 4 , Mk. l 6) , Maik. 

(2) the ministering of the angels (Mat. iv 11 ; Mk. i. 13) , (3) the 
calling of the fishermen (Mat iv. 18-22 ; Mk. l 14-20) , (4) the 
murmuring of His fiicnds at Nazareth (Mat xui 53-57 , Mk vi. 

1-4) , (5) the influence of Herodias m procuring John’s execu- 
tion (Mat xiv, 8-13 , Mk vi. 25-29) , (6) the walking on the 
water (Mat. xiv, 22-28 , Mk. vi 45—51) ; (7) the disputes with 
tlie scribes from Jerusalem (Mat. xv 1-20 ; Mk, vu. 1-23) ; (8) 
the story of the Syio-Phaemcian woman, which is narrated by 
Matthew and Mark m widely divergent language, but with an 
almost identical conclusion (Mat. xv. 21-28 ; Mk vu 24-30) ; 

(9) the feeding of the four thousand (Mat. xv. 32-38 ; Mk viii. 

1-9), and the companson between this miracle and that of the 
five thousand (Mat. xvi 5-12 , Mk vm. 14-21) ; (10) the saying of 
Jesus that Elus had already come (Mat xvu 12 , Mk u 13) ; 

(11) the discussion of the enactments of Moses concerning divoice 
(Mat. xix. 4-8 , Mk x. 2-9) ; (12) the saying (but Luke inserts 
it elsewhere) that “many that aio first shall bo last” (Mat xix. 

30 , Mk x 31) , (13) the petition of the sons of Eebedoc foi the 
chief places (Mat xx 20-28 ; Mk. x 35-45) ; (14) the withering 
of the fig tree (Mat. xxi 18-22; Mk. xi. 13, 14, 20); (15) the 
introductory question of the lawyer, '‘Which is the great com- 
mandment’ 3 (Mat xxii. 36 , Mk, xn. 28) ; (1C) m the discourse on 
the last day, Luko omits reference to the “ consummation,” aw 
T&eta (Mat), aorreXtiadai (ML), “these things are the begin- 
ning of troubles;” “tlie abomination of desolation,” kc ; “he 
that rcadeth let him undei stand,” “pray that your flight may 
not he in winter;” “(tribulation) such as was not from the 
beginning till now, nor ever shall bo the expression about the 
“ shortening” of tlio days “for the elects’ sake “ He shall send 
Ilis angels,' and gather together the elect “of this houi the 
Son lcuowelh not /’ (17) later on, Lube omits the anointing of 
Jesus “for His bruial” (Mat xxvi. C-1S ; Mk xiv, 3-9) ; (18) “ I 
will smite the Shepherd," &c,, and “I will go hcfoie you into 
Galilee” (Mat xxvi. 31, 32 , Mk xiv. 27, 28) ; (19) the compact 
of Judas with the priests that a lass should be the signal (Mat, 
xxvi. 48 ; Mk. xiv. 44) , (20) the falso witness about “desti eying 
the temple m three days" (Mat. xxvi. 59, 62 ; Mlc xiv. 55-60) ; 

(21) the taunt “ Thou that destroyost the temple ” (Mat. xxvii, 40 ; 

Mk. xv. 29); (22) the utterance of Jesus, “My God, My God, why 
hast Thou forsaken Me 1 " with the consequent misunderstanding 
of the bystanders (Mat. xxvn 40-49 , Mk. xv. 34-36) ; (23) the 
utterance of the angel (or angels) at the tomb, “ Ho goeth before 
you into Galilee . there shall yo see Him ” (Mat. xxvui. 7 ; Mk. 
xvi. 7) 

In considering these passages it is natural to ask whether 
any reason (besides ignorance of them) can be alleged why 
Luke should have omitted them It is scarcely possible 
to fail to see design in some of these omissions, — for 
example, in those which relate to John the Baptist and 
Elias (1), (5), and (10). The author of the Acts of the 
Apostles is by general consent admitted to be identical 
with the author of the Third Gospel. Now remembering 
that Luke in the Acts (xix, 3) informs us that, many years 
after the death of Jesus, there were in Ephesus several 
disciples who were baptized with the baptism of John, and 
knew nothing of the Holy Spirit, we may well understand 
that the author of the Acts finds it necessary, when writing 
a gospel, to put in as clear a light as possible the sub- 
ordination of John to Jesus. Accordingly, in place of the 
graphic description of the austere food and garb of the 
prophet, he gives (lii. 10-14) a description of Ha teaching, 
as containing the elements of a simple and almost common- 
place morality, intended merely to prepare the way for a 
higher teaching, and he adds an express negative from the 
prophet in answer to those who doubted whether John were 
the Messiah. Repeatedly does Luke deviate from the 
common tradition of Matthew and Mark on the subject of 
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Elias ; and in each case the object is apparent. Only a narrative of the fig-tree rather as a parable than as a fact, 
close inspection of a harmony of the Gospels will make But it is important to bear in mind that we have little 
this clear • but three or four passages may be mentioned more than the evidence of conjecture to explain some 

which point in this direction. Luke has already (i. 17) of Luke’s omissions For example, the story of the 

declared that John will go before Jesus “in the spirit and walking on the waves, as told by Matthew and Mark, 
power ” of Elias, but he cautiously avoids committing represents the disciples as being alarmed by tbe thought 
himself to the tradition (Mk. ix. 13 , Mat xvii 13) that that the apparition of the Lord was only a spirit 
John was Elias. The belief m an actual transmigration (cfravracrfia ) ; unless Luke considered that the ground of 
of souls he will allow the multitude to entertain (ix. 8, 19), this narrative was occupied by his account of a similar 
but not Herod : for whereas in Mark (vi. 16) Herod says, fear when the disciples beheld the Lord after the resur- 
“ Whom I beheaded, viz , John, this man (oSros, corr. text), rection, it is hard to suggest any reason for its omission, 
is risen from the dead,” Luke, by a slight transposition of This class of omissions may be terminated with that 
the traditional words, converts the proposition into a ques- numbered (19) above— the compact of Judas concerning 
tion. “John I beheaded, hut who is this man'*” And, the signal. It is obvious here that Luke has another 

further, in order to prepare the way for the interview version of the tradition in his mind. He alone of the 

between Herod and the Lord— which he purposes to de- three records the words of Jesus, “ Betrayesfc thou the Son 
scribe at the end of his Gospel (xxni. 8, 9), and to refer to of Man with a lass,” thereby making it unnecessary to 
in his continuation of the Gospel (Acts iv 27)— he adds explain (with Matthew and Mark) that the kiss was a 
the words, “ And he (Herod) was desirous to see Him ” signal fixed by the traitor. 

Again Mark (ix. 6) tells ns that Petei “ not knowing what Another class of passages may possibly have been 
to answer,” pioposed to build three tabernacles foi Jesus, omitted as being not of interest . to the Gentile world, 
Moses, and Elias ; but Luke reads (ix 33), “ not knowing or as being liable to misunderstanding or perversion. The 
what he said” as if to caution the reader against supposing story of the Syro Phoenician woman perhaps appeared to 
that Elias or Moses could be seriously placed on the same the editor of the Gentile Gospel to exhibit J esus in too 
level as Jesus, For the same reason he omits the nreverent harsh a light; the application to Jesus of the prophecy 
misunderstanding of the bystander who supposed that “I will smite the Shepherd,” appeared more liable to 
Jesus in his last moments called for Elias, and even the misunderstanding than “He was reckoned with tians- 
utterance itself (Mat, xxvn. 49 ; Mk. xv. 36). gressors ” (not found m Mark’s genuine text) ; the discus- 

Luke’s With reference to many of the other omissions it will sion of the law of divorce and of the regulations touching 
omissions, be noticed that Luke seems to have before him somewhat uncleanness, and the part played by Iierodias m the oxo- 
different versions of the narratives, which different ver- cutiou of the Baptist, may have seemed to lack interest 
sions he inserts elsewhere For example, he gives a for leaders outside Palestine. In the discourso on tho 
version of the calling of the apostle-fishermen, which second coming it would be natural for an editor of tho 
adds a miraculous draught of fishes, thereby approximat- tradition writing after tho siege of Jerusalem to sub- 
ing to the narrative in the Fourth Gospel (xxi. 6-11). stitute “encircled by armies” for the “abomination of 
Again Luke places the murmuring of the Hazarenes much desolation” — a phrase that would perplex a Gentile 
earlier, in the fore-front of the ministry of Jesus, as was reader, and also to modify some of tho hyperbolic and 

very natural, and gives an entirely different version of it. emblematic expressions. Lastly, tho mention of tho 

The ministry of the angels after the temptation ho omits; “false witness” concerning the destruction of the temple, 
but he alone records the ministry of the angel (xxii. 43) and tho raising up of a now temple m throe days, may 
when Jesus was tempted in Gethsemane, for which tempta- have begun to present a difficulty in times when the temple 
tion be carefully prepares the way by saying (iv. 13) actually had been destroyed, and when tho Lord Jesus 

that the devil departed from Jesus only “for a season.” Himself had como to be regarded as tho now temple not 

As regards the anointing “for the burial,” it is probable made with hands. Although therefore Luke does not go 
we have a different version of it in his story of the so far as the author of the Fourth Gospel (who exhibits 
woman that was “a sinner” (vii. 37). The roasons Jesus as actually predicting tho destruction of tho temple 
for the omission of the feeding of the four thousand and and as promising to laiso it up in throe days), yet ho not 
the withering of the fig tree are not so obvious. The only omits tho “ false witness,” but also tho allusion to it 
omission could hardly have been dictated by any desire to contained in tho taunts addressed to Jesus on tho cross, 
minimize the supernatural (seeing that Luke contains many “ Thou that destroyest the tomplo and raises! it again in 
miracles peculiar to himself, and that he does not shrink three days, savo Thyself ” (Mat. xxvii. 40 ; Mk. xv. 29), 
from giving in full detail the exorcism of the Gadarcne). The above explanation of Luke’s omissions may only 
It is possible that ho omitted the former as being too partially commend itself to the reader ; but few will fail 
similar to the feeding of tho five thousand to require to see that there is at least some method and motive in 
to be repeated ; and if he regarded it (as the author of most of them. It is a matter of certainty that in tho 
the Fourth Gospel does) as having a sacramental meaning, Triple Tradition many of Luke’s omissions and modifica- 
one story of the. kind may have seemed sufficient. If tho tions of phrases and words are nob accidental but editorial : 
story of the withered fig-tree was. regarded by him in it is but natural therefore to suppose (especially when 
the same way (rather as emblematic than as historical), reasons can easily bo assigned) tbat editorial reasons may 
then it may have been replaced in his narrative by tho also explain omissions and modifications of narratives and 
story of the barren fig-tree (peculiar to Luke), to which discourses. Of course it is not maintained that Luke, or 
the master came seeking fruit and finding none. It is any individual editor, made those changes on his own 
also noticeable that the moral (on the power of faith) responsibility. Many of them are probably the result of 
deduced from the .withering of the fig tree in Matthew a “Gentilouso” which had gradually sprung up in certain 
and Mark is contained in Luke, but m a different form, churches, and which was not created but adopted and 
In. Matthew and Mark it runs : “If ye say to this mouiw expressed by tho author of the Third Gospel. Consequently 
Bo raised up and cast into the sea ; ” whoreas in Luke we are not obliged to suppose that the omissions resulted 
(xvii, 6) it is, “ Yo might have said to this sycamine tree , from ignorance. The very fact that it is easy to supply 
Bo rootod up and planted, m the soa.” This perhaps motives and reasons for the omission of these narratives 
slightly confirms the supposition that Luke regarded the increases thoir credibility, bv fliimnishinisr the mohabilitv 
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that they were late traditions unknown to the author of 
the Third Gospel. The passages omitted are generally in 
the style of the common tradition, and they contain 
incidents of a similar kind to the incidents of the common 
tradition. It only remains to add that (except m the story 
of the Syro-Phoenician woman, and, m a lesser degree, in 
the question of the lawyer about the great commandment) 
Matthew and Mark closely agree whenever Luke sepaiates 
lumself from them. This is also found frequently to be 
the case m the Triple Tradition. 1 In the midst of very 
similar context, if Mark is identical, or nearly so, with 
Matthew, in the expression of some action, it will be 
found that Luke often suddenly diverges, or makes some 
omission. Thus — 

(1) Mat xxi. 12 Kal eh rrjXBev ’hjirovs eis rb lepbv leal e^efiaXe 
irdvras robs icaiXovvras teal ayopd(ovras iv rtp lepu, Kal ids rpairefas 
tup KoXXvfiurr&v xaretrrpeif/e, teal ras icade Spas r&v imXaivreov ras 
Tepurrepds. 

(2) Mk xi. IB Kal ehrekBdv eh rb lepdv, tfp£ttro iicPdxXeiv robs 
iruXovvras Kal robs ayo pd(ovras iv rtp leptp ml ras rpaire(us r 5>v 
icoXXvfiarrcxiv, Kal ras icaBeSpas iwv iruXoivrwv ras irepicrephs 
icarearpexjie 

(3) Lu xix 45. Kal ehreXBdv els rb lepiv, tfp£aro ix^dxxeiv 
robs iraXovvrus, omitting the rest. 

So, in the midst of the story of the rich young man, 
where Matthew and Mark have ainjXOe Awouju.eyos, y)v 
yap eytov KrrjfKxra voXAd, Luke, suddenly diverging, has 
7re/3tXo7ros cyevrj6rj‘ rjv yap 7rXouo-tos <r<f>6Bpa (Mk x. 22; 
Mat. xix. 22 , Lu. xviii. 23). Sometimes the divergence 
appears to arise from literary motives, and especially from 
the dislike of repetition (Lu. iv. 32 ; Mat. vn. 29 ; Mk. i. 
22) ; but in other cases it cannot he so explained : — Lu. v. 
29, 30; Mat. ix. 10, 11 ; Mk. ii. 15, 16 : Lu. v. 33, 34; 
Mat. ix. 14, 15; Mk. ii. 18, 19 (see also, in a parable, 
Lu. v. 36 ; Mat. ix. 16 , Mk. ii. 21) : Lu. vi 11 ; Mat. 
xii. 14; Mk lii. 6: Lu. viii. 13; Mat. xiii. 21; Mk. iv. 
17: Lu. viii. 44; Mat. ix. 21; Mk. v. 29. In somo 
of these cases the agreement between Matthew and Mark 
is so close as to suggest that both writers may have used 
some common document (not oral tradition) which con- 
tained little more than certain words of the Lord in a 
scanty framework of narrative. But this common matter 
adds littlo to our knowledge of Christ. The most import- 
ant narrative in it is the story of the Syro-Phoenician, 
showing how Jesus, as it were, acknowledged in the 
woman’s persistent faith a divine revelation, oxtending His 
gospel even to the heathen, And this narrative is written 
in language so divergent as to indicate not a document but 
au oral tradition. 

The Additions of Mark and Luke . — Additions of any 
length aro very few : — 

(1) An exorcism of an unclean spirit (Mk i. 21-25 ; Lu. iv. 
31-35) , (2) tho account of Jesus rotirmg to a solitary place, when 
IIo dockres that Ho must carry tho gospel elsewhere (Mk. i. 35—39 , 
Lu. iv. 42-44) ; (3) tho saying of John tho son of Zehodce, 
“Master, wo saw one casting out devils in Thy name, and we 
forbade him," and tho reply of Jesus (Mk ix. 88-40 ; Lu ix. 
49, 50) ; (4) the short denunciation of tho Pharisees that devour 
widows’ houses (Mk. xii. 88-40 ; Lu xx 46, 47) ; (5) tho story 
of tho widow’s mite (Mk. xii. 41-44 ; Lu. xxi. 1-4) Shorter 
similarities are— (6) a mention of Jesus as being in retirement (Mk. 
i 46 ; Lu. v. 16) ; and (!) a mention of “Tyro and Sidon" as 
places to which the famo of Jesus had spread (Mk. iii. 8 ; Lu. vi. 17) 
There is a close verbal agreement between Mark and Luke m the 
exorcism of tho “ legion " (a name that does not occur in Mark) ; 
in the raising of the aaughtor of Jairus , and in the stilling of the 
storm. But gradually as Matthew approximates to Mark, Luke 
deviates from Mark There is a return to similarity in tho pre- 
paration for the Passover (Mk. xiv. 12-16 ; Lu. xxii. 7-13) ; but 
from this point Luke deviates more and more, and, with the 
exception of two words (<rrdcfts and tftivos) in the incident of 
Barahbas, and of a somewhat closer approximation in the incident 
of Joseph of Arimathsea, it may be almost said that Luke has 


1 In the words of tho Lord the three Gospels are often closely 
similar, but seldom in the deeds. 


henceforth nothing in common with Mark, except wliat is found 
m the Tuple Tradition 

Most of the incidents common to Mark and Luke are so 
few and so simple that their omission by Matthew requires 
no explanation. It is possible that the names Jairus and 
Legion did not exist in the earliest tradition, as it pre- 
sented itself to Matthew; the “authority” which Mark 
illustrates (compare l. 22 with l. 27) by exorcism, Matthew 
applies (and perhaps justly) rather to our Lord’s method of 
teaching (vn 28, 29) , but it is difficult to suppose that 
any other cause than ignorance could have caused the 
omission of the saying of Jesus concerning the widow’s 
mite. It is certain that, in some at least of these passages, 

Mark represents the earlier, and Luke a modified tradition. 

Luke (see below, p. 806), writing with a literary purpose, 
has softened many early irregularities, which in Mark retain 
their original harshness. For example, the ungrammatical 
ol Kario-9ovre<; (Mk m 40) is altered (Tischendorf and 
Tregelles, pace Lachmann) mto ot uareerdurven (Lu xx. 47) ; 
and instead of SeXovrwv before atrrracfiovs (Mk. xii 38) 

Luke inserts ^iAowtcdv (Lu xx. 46). In the story of the 
widow also, Luke, disapproving of the epithet “beggar” 

(irroixq) applied to the poor widow, substitutes the more 
respectable mm^pa, yet with a natural but inconsistent 
reverence declines to cancel the same epithet (irru^) when 
(Lu xxi 3) it occurs in the words of the Lord, Tho 
rarer and less correct (ambiguous also when followed by 
the feminine avrrjs) vareprjerem (Mk xii, 44) is altered 
into vorep^jaaros (Lu. xxi. 4) ; and, lastly, the lengthy 
duality of Mark, “ as many things as she had ; all her 
livelihood” (which looks as if it had arisen from com- 
bining two different renderings ot the same Aramaic 
original), is condensed by Luke (who takes oue part of one 
rendering, and another part of the other) into “all the 
livelihood that she had.” It is probable that not only in 
these but in all passages common to Mark and Luke alone, 
wherever Mark and Luke differ, Mark represents an earlier, 
and Luke a later version of the original. And generally 
it may be said that Luke follows the tradition of Mark 
most faithfully when it deals with Galilee, and least when 
it deals with Jerusalem. 

Additions common to Matthew and Luke. — These in- Additions 
troduce an altogether new element into the tradition, common 
Hitherto the Triple Tradition of Matthew, Mark, and Luke Mat ' . 
(as well as tho double tradition of Matthew and Mark, Lulled 
and of Luke and Mark) has consisted mostly of short 
“words of the Lord, ’’set in a framework of short narratives, 
and very seldom agreeing exactly for more than seven or 
eight consecutive words. But we now come upon “words 
of the Lord ” in Matthew and Luke, some of which agree 
exactly for several sentences. What was the origin of 
this close agreement 1 In order to gain some view of the 
data for solving this problem, wo must briefly consider 
the principal passages common to Matthew and Luke 
alone. 

The temptation (Mat. iv. 1-10 ; Lu, iv. 1-12) and the 
healing of the centurion’s servant (Mat. viii. 1-13; Lu, 
vii. l-l 0) are the principal narratives of fact common 
to Matthew and Luke alone They resemble the narra- 
tives of the Triple Tradition in agreeing so far as con- 
cerns the words of Jesus, and of those who address Him, 
much more than in the general narrative, In the narra- 
tive of facts, the story of the centurion in Luke, differs 
altogether from that in Matthew ; in the temptation, the 
difference is less. Dismissing these, we pass to the 
“words of the Lord.” As Luke’s avowed object was 
to write “ in order,” we will adhere to his arrangement 
in our enumeration. 

(1) Mat. iii. 8-10 ; Lu. iii 8, 9, “ Generation of vipers," &c, j 
this agrees verbatim, except that Luke has &pfa<T6e, where Matthew 
lias Sofjpre, 
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(2) After a break in. which (Mr. intervening) Matthew and 
Luke have no more than a general agreement ruth Mark and one 
another, we come to another pae&agc describing the purity mg oi 
the threslirng-flooi mth fire unquenchable (Mat iu ra , Lu. n 

17) : the two agree verbatim , 

IS) Mat. v vi vir j Lu vi Here aie some scattered sayings 
of the Sermon on the Mount, such as, “Blessed, ora the poor, 

“ the linn my,” &c Iu these the agreement is not verbatim I Ho 
only passage that agrees almost mbatmi is that about the mote and 

xii 25 ; Lu. vi 45 “ Tire good man out of the good 

treasuie of his heart,” &c., nearly verbatim, hut curiously tr ans- 
nosed to suit the difteimg context 

1 (5) Mat xr 2-11, Lu vn 19-28 John the Baptist sends two 
of his disciples to say, “Art thou He that is to come With 
the exception that Luke (a) intioducas some cures wi ought by 
our Lord, foi the special purpose oi convincing Johns disciples, 
and (6) avoids the repetition of eV paKnicots lp,ariois by using 
l/xaruTfMp iv86&, tins passage shows an agreement almost 
vet bedim „ , . , 

(6) Mat xi 16-19; Lu vii 31-35 “We have piped unto you, 
and ye have not danced,” &c., almost verbatim, except that 
Matthew has e/clilsatrQe, Luke uthuvaare. 

(7) Mat (a) rc 37, 38, and (b) x 16 ; Lu (a) x. 2, and (l) 

x 3 (a) “ The harvest truly is great,” &c , ( b ) “ I send you as 

sheep among wolves”- Tlio'agieement, though not verbatim, is 
considerable But note (a) that Matlliow takes the prayer foi the 
increase of the labouring, as a preface to the choice of the twelve, 
while Luke places it after tho choice of the twelve, and uses it as 
a preface to tho choice oE the seventy, an incident which lio alono 
lecords , (6) Luke applies to the seventy the warning agmusl 
danger which Matthew applies to tho twelve. 

(8) Mat. xi 21-25; Lu x 12-15. “ Woo unto thee, Oliorazm ; 
almost verbatim, except that where Matthew Inis nara^crci, "thou 
fehalt come down,” Luke lias (if the loading ho coireot) icara- 
(3ij8a<r0'/)a-6i, “thou shalt be brought down.” 

7q) in Matthew no interval occuis between tho last and the fol- 
lowing passage , hut m Luke intervenes (x. 17-20) the return of 
tho seventy, and a mention of a vision m which Satan was scon 
falling from heaven, togethor with tho imparting of a powoi to 
tread on serpents (compare the late appendix to Mark’s Gospel, xvi. 

18) , then comes Mat. xi 25-28 ; Lu. x. 21-22, “ I thank thee, 
Father, Lord of lieavon and earth,” &e There is hut a trilling 
exception to the agreement. Mote also that Luke apparently con- 
siders tho two sayings which are continuous m Matthew to have 
been discontinuous, for between vers. 21 and 22 hip inserts (ho 
L achmaim, Tischendorf, and Trogolles) “and turning to Ilis 
disciples, Ho said ” 

(10) Mat. xiu. 16, 17 ; Lu. x. 23, 24. ‘ ‘ Blessed are tho eyas,” &e. ; 
here, again Luke inserts his usual note oE a discontinuous saying 
by inserting “and turning to His disciples, lies said privately." 
Matthew lirzObiMiaav, Luke f/fleXpirav , Matthew Sbcatoi, Luke 
fUcunkeis Othctwise verbatim. 

(11) Mat. vi. 10-13 , Lu, xi. 2-4. The Lord’s Prayer Here, 
where (if auywheio) we should expect identity, there is consider- 
able difference. Luke, after ndrep, omits (a) i)fxar <5 iv rots 
obpavois, and (b) yevyOiiTi o rb OeXtjpd <rov, &>s iv oiipavQ Hal Jirl ri jff 
■yjjj Pm ther, Luke substitutes (c) SlSov for 5oy ; (d) rh naO' 
tifiepa xv for (Tiipepov ; (e) r&s apaprtas for ra o</m\j}fii era ; (/) 
itytofiev for atpjjicafitv ; (ff) i xdvn rip hpclhovri for rots bfieihlrais 
fipibv ; and he also (h) omits the clause dAAot frvrai iffias rod 
irovripav. 

If any words of tho Lord have been handed down hy oral trrnli- 


1 It is noteworthy that, whereas Matthow explains “poor” or 
“hungry ” spiritually, “ Blessed aro tho poor in spirit", . . . Blessed 
are they that hunger and thirst after nyhteowmesa” Luke, on the 
other hand, gives those sayings without Matthew’s explanations, 
“Blessed are ye poor; blessed are ye that hunger now.” It is pos- 
sible that Luke lays greater stress than any of the other evangelists 
on the am of covetousness (seo the parables of Lazarus and Dives, the 
“rich fool,” the narrative of the “ would-be heir,” &c. ; and note also 
the evident gratification with which the author of this Gospel records 
m the Acts (iv. 32) the communism of the early church in Jerusalem) ; 
and this might predispose us to attribute Luke’s rejection of the 
spiritual modification of these words to doctrinal grounds. But it 
must bo homo in mind that tho tendency in the history of the Gospels 
is everywhere to accretion and addition, rather than to rejection, so 
that shorter forms arc generally more likely to be genuine than longer 
forms. Moreover, elsewhere Luke (xiv. 26) retains a stronger form 
of tho words of Jesus, “If any man man hate not his father and 
mother,” while Matthow (x. 37) has a weaker one. On the whole, 
therefore, it is moro probable that Luke, m omitting the words, 
“after righteousness,” &c., represents the letter of the original words 
of Jesus moro closely than Matthew (as perhaps also in the Lord’s 
Prayer, see below), however much tho latter may better represent 
the spirit of them. - 


tion, the Loid’s Prayer would seem necessarily to have been thus 
handed down, and from the earliest times Internal evidence 
also leaves little doubt that heie oral tradition, and not a docu- 
ment, is the origin, and that Luke represents the oiigmal most 
closely in his omissions, though not m his changes If the 
Lord’s Piayer had been early committed to wilting, and had 
contained Matthew’s additional clauses, it is inconceivable that 
Luke should have omitted them. The same tendency which led 
a later geneialion to insert (and ns in modem times to retain) tlm 
intei pretation, “For thine is tlio kingdom, tho power, and the 
gloiy,” &c , would no doubt m the earliest times favour the inser- 
tion, rather than the rejection, of any appropnate clauses that bad 
one o gamed a footing m the prayer The abmptness of the simple 
Tlarep, which is distasteful to us, as implying too gloat familial lty, 
would naturally commend to the early church Matthew’s {a) inser- 
tion. Matthew’s second insertion (5) is no less natural. It, or some- 
thing much like it, is found m 1 Mac m 60, “Whatsoever be Ilia 
will m heaven, so let Him (oi will He) do ” {as S’ ttv OcXyfxa. cV 
obpav$, 0 liras srovficrei) , moreover, Luke himself assigns very 
similar voids to oui Lord Himself, xxn 42 (/it? rb 0e\7]fxd piov 
a\\d rb <rbv y ipcffQu), and to the friends of St Paul (Acts xxi. 14). 
The fact that our Loid Himself used this prayer may have seemed 
sufficient cause in the eailiest tunes, and especially to Matthew, 
who is m tho habit of massing together doctrine ol a ceitam land, 
as m the Sermon ou the Mount, for nisei tmg it m the Loid’s 
Prayer (c) Luke’s change of the nor. imperative into a proson l im- 
plies a desire to represent a continuous and not an isolated action, 
and (cl) the change of aiiaepov into naff fj/iipav is explicable by the 
samo motive. The word eVtoiltrios, common both to Matthew and 
Luke, and not found elsewhere m the whole oi Greek literature, seems 
to indicate that a Greek tradition, and not an Aiaimuc tradition, 
of this prayer, was the basis of both Matthew’s and Luke’s version. 
It is probably derived from rj iinovtra (I’rov. xxvii 1, ov yap olbas 
n re£erai ?/ iirtodcra (DP), “Thau knowest not what tho day Will 
hung"), and, pi nimbly (though this is disputed), means “ loi 11m 
immediate future, tlio instant ” l This meaning is consistent both 
with Matthew’s a<i)p.cpov and with Luke’s rb rcaO’ vpipav Luke’s 
next three changes, (d), (r), and (f), substitute the mm e intelligible 
word “ »in ” fox tho less intelligible “ debt,’ nml tlie more mlelligiblo 
present "we forgive” for the less intelligible past “no iorgavo 
and increase the emphasis hy adding “every one (that is our 
debtor)," In all these eases Matthew’s seems to be the cm her lorm , 
for it is more likely that the comparatively difficult version of 
Matthew should have been altered into the comparatively easy 
version of Luke than vice versa. Besides, the retention of the, 
metaphorical bipdhoun by Luke, in the second clause, nul teuton 
that tho metaphor of “debt,” appeared in the onghml (if). 
Matthew’s insertion of the clause “ deliver us fieni the evil ” may 
naturally have arisen from tho reluctance to end a prayer with a 
negative petition, “lead ns not into temptation.” The jn, scried 
clause, icHetuhles many passages in tlie Psalms (x vii. 49, LXX. ; A.V. 
xviii. 48, awl) hvSpbs hShtov fiverv fie), mid curly commended itself 
to the eluu eh (2 Tim. iv. Id), in anywise, there is no reason why 
Luke should omit such ft clause, if it were known to hinrj mid 
there aro many reasons why such a clause should be introduced 
(even though it were, not in the original), and n hy, when introduced, 
lL should he speedily accepted. To sum up till 1 ml'ci dices from this 
most important passage : tlie variations (and the niituro of the 
passage) indicate a source oral and not documentary, Greek and not 
Aramaic j Matthew appears to have massed together u number of 
prayers taught hy, or perhaps used by, tlio Lord Jesus, while Luke 
seems to have adhered to an earlier form, which, however, has 
received late modification for tho purposes of daily use. Though, 
however, wo may follow Luke here, as more closely approximating 
to tho original form of tho prayer, it does not result that on this 
account wo must commit ourselves to the statement that the Lord's 
Prayer was actually given at the exact time, and in tho exact 
manner, which Luke describes. J ust as M uttliew mippl ies gi miping, 
so Luke supplies motives and occasions, Often it may ho mom 
probable that the grouping and continuity of Matthew' may he closer 
to tho historical fact than tho attempt at orderly arrangement, 
and at assignment of motive and cause ami lime, which characterizes 
Luke. Instances of this will he given hereafter. 

(12) Mat. vii. 7 12 ; Lu. xi. 34 36. “ Ask, and it shall he given 
unto you,” &e. Lnko prefaces this hy a para, hie peculiar to him- 
self, and of a peculiar type, — tho argument being that if an 
indolent man grants requests, influenced by mure importunity, 
much moro will tlm perfectly good God listen to earnest prayer. 
There ia no reason, in the, style or thought of this and similar 
parables, for supposing that wo have the, exact words of Jesus. 
Luke inserts iu the part common to him aud Matthew a clause 
about an “egg and scorpion and where Matthew has “good 


1 There appears to ho a reference to tho manna which (Exod, xvi. 
4) the people of Israel were to gather from day to day. So Philo, 
Alley., ill. 57, " Let the serai therefore collect the food of the day for 
the day (t5 rfjs ijpipas sis ^pUpav)." 
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things” Luke has ‘‘the Holy Spirit” With these exceptions, 
the agieement is nearly verbatim 

(13) Mat. vi 22-23 ; Lu xi 9-13 “The light of the body 
is the eye ” Similar in the hrst part ; but varies (seemingly 
through confusion) towards the end. 

(11) Mat xu 30, 43-45; Lu xi. 23-26. “He that is not 
with Me is against hie, and he that gathereth not with Me 
seattcioth,” followed by “When the unclean spurt goeth forth 
fiom the man,” &c , neaily ve ibatim, but apparently better placed 
by Matthew than by Luke, who has transposed the passage into 
the neighbourhood of the discourse on Beelzebub, moved possibly 
by the superficial resemblance of subject ( ‘ 1 unclean spmt ” and 
“Beelzebub”), not pel haps perceiving that it is the climax of 
a condemnation of “ this evil generation,” which last words (Mat. 
xu 45) Luke omits. 

(15) Mat. xu. 41, 42 ; Lu. xi. 31, 32 “ The queen of the 

south shall rise up,” &c. The queen of the south is placed by 
Luke before, by Matthew after, the “men of Nineveh;” and m 
one of the clauses (very curiously, but perhaps with a desire to 
bring out the antithesis between the “women” and the “men”) 
Luke substitutes “ the men of tins generation” for “this genera- 
tion,” and “them” for “it.” Otherwise the agreement is almost 
vat batim, 

(16) Mat xxiii. 23-39; Lu. xi. 37-52. A denunciation of those 
who tithed mint and anise, yet were the true children of the 
murderers of the prophets Matthew makes tins a part ot a long 
and public denunciation of the Pharisees, in Jeiusalem , Luke 
places it eaily, and as an utterance m the house of a Pharisee, 
lus host. It is certainly remarkable that here, and nowhere else, 
a Pharisee is addt cased m the singular number, “Thou blind 
Pharisee” (Mat. xxiu. 26). The “ Pharisee ” is cleaily genenc , 
but il the use of the singular were misunderstood, it might 
originate a tradition that the speech was delivered to a single 
Pharisee, m whoso house Jesus was dining ; and though Luke does 
not insert the “Pharisee,” he may have been influenced by this 
traditional misunderstanding. Internal evidence is heio strongly 
foi Matthew’s, and against Luke’s place and time Luke has pio- 
bably been led to place this discourse at the table of a Pharisee, 
by the metaphor of the “cup and plattei.” But the metaphor 
suits Matthew’s voision equally well ; and it is m defiance at 
once of good taste and probability, to attribute to Jesus such a 
denunciation of a host at his own table, and to jdueo it so early 
m our Lord's ministry The use (Lu. xi. 39) of 6 Kipios (see 
below, 22) makes it probable that tins is a late tradition , aiul, if 
it is rejected, there falls with it an accusation biought against Jesus, 
of neglecting the decencies of life, by coming to a repast with un- 
washed ham Is. The agreement is hole by no means verbatim , and, 
besidus other (liIfercuieeH, Matthew has rb 4vrbs KaOapiaov, where 
Luke has rd ivivra Sire eXcr;uo<rivriv (a change, as m the Lord’s 
Prayer, from the metaphorical to the real). The original and 
Judwan expression rrofobs ical ypa/xpareds Luke alters into the 
Christian dirocrrixous ; lie also omits the somewhat difficult arrav- 
pt&erere. It is especially noteworthy that, whereas m Matthew Jesus 
says, “ "Wherefore, behold 7 send unto you prophets,” &c., in Luke 
Jesus says, “ Wherefore, also the Wisdom of God said, I will send 
unto them prophets,” &c. Here Luke probably represents the 
earlier form, although the explanation may be doubtful. It is 
possible that the book containing the “ words of the Lord,” from, 
which Matlhew and Luke borrowed this saying, gave to Jesus the 
name of “the Wisdom of God” (cf. 1 Cor. i. 24, “Christ the 
Wisdom of God”), and that this title was retained by Luke, but 
applied, not to Jesus, but to the dinue providence Matthew 
adds to Zaehariali the words “son of Baracliiah;” Luke omits 
them. Hero again Luke probably ropiesents the earlier tradi- 
tion. The Zaehanah liore mentioned was the son of Jchoiada. 
But Matthew, whoso manner it is to lay especial stress upon all 
mattors connected with the prophets (Schenkel’s Bibel- Lexicon, 
“Saclmrja”), having m his mind cither Zechariah, the son of Jebe- 
rechiah (Is. viii. 2), or Zechariah the prophet, the son of Berechiah 
(Zech. i. 1), inserted the erroneous words. The agreement hero is 
by no moans verbatim. Matthew makes the utterance continuous, 
but Luke (xi. 46), introducing a remonstrance from a “lawyer,” 
turns the denunciation from the Pharisees to the “lawyers.” 

(17) Mat. x. 28-31 ; Lu. xii. 4-8. “Pear not them which kill 
the body,” &c. Instead of Matthew’s “shall fall to the earth 
without your father,” Luke has the more general phrase, “is for- 
gotten in the presence of God.” In other parts of the passage 
tliero is considerable dissimilarity. 

(18) Mat. x, 32, 33 ; Lu. xii. 8, 9, “ Whosoever shall confess 

mo before men,” &c Not verbatim. Besides other differences, 
instead of Matthew’s fyirpocrdev rod varpis fxov, Luke has fairpocrOev 
or Mviov rSiv dyyix cop rod &eo G twice. This expression occurs in 
another passage peculiar to Luke (xv. 10), and nowhere else, 

(19) Mat. vi. 25-34 ; Lu. xii. 22-84. “Wherefore I say unto 
you, Take no thought,” &c. This is the second passage (see above, 
Mat. xxiii, 84 ; Lu. xi. 49) common to Matthew ana Luke, intro- 
duced fey “ wherefore,” though the context is different, Matthew 
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(vi. 25) introduces the passage by a single sentence, to the effect 
that no one can seive two masters, God and mammon. Luke, on 
the othei hand, after narrating the lefusal of Jesus to become a 
“judge or a divider,” and after desciibmg m language and 
thought peculiar to himself (for to Luke alone belong the parables 
of soliloquy) tbe death of the uch fool, continues thus “And 
He said unto His disciples, Therefore I say unto yon, Take no 
thought,” &e. The comparison of this passage is most useful 
as illustrating the diffeience between Matthew’s and Luke’s hand- 
ling of their subject matter, and also as tin owing liglit on the 
obj'ecl (and perhaps on the origin) of many of the parables 
peculiai to Luke. They seem intended as tales to prepai e the way 
for some famous saying of the Lord as the conclusion and moial 
The agreement m language here is not verbatim. Besides othei 
differences, Luke changes the irereiva. rod ovpavov into Kupanas, 
moved perhaps hy the memory of the ravens, for whom God 
“piovideth food” (Joh xxxvm. 41 , Ps cxlvn. 9). But Luke’s 
xai j uij juereupifeffOe, instead of i) rl irtpLjSaXdjj.eba, suggests some 
difleicnce of original text, or some different rendering of the same 
original rather than a meie alteiation. 

(20) Mat vi. 19-21 , Lu. xu. 33, 34. “Lay not up for your- 
selves treasure,” &c. There is little exact similarity of language 
here, except m the last sentence 

(21) Mat. xxiv. 42-51 , Lu xu 39-46. “ But know this, that 

if the goodman of the house had known,” &c. In Matthew this 
sentence comes towards the end of a long discourse on the second 
coming, uttered m Jerusalem. ; m Luke it is spoken m Galilee, 
and it is pieceded by a passage peculiar to Luke, and reminding 
one ot the Epistles. “Let your loins be glided about, and your 
lights burning,” &e. With the exception of Matthew eWe, Luke 
acpr/Ke (piobably the original woid), the passages agieo almost 
verbatim, 

(22) Mat. xxiv. 45; Lu. xii 42. “ Who then is the faithful and 
just,” &c. Hero there is precise agreement, except wlieie Luke 
has altered the text with an object Binding this parable, in the 
book or tiadition from which he extracted it, connected with the 
name of Peter, and desiring to distinguish the “ steward ” or upper 
“servant,” who is placed over the household, from the common 
slaves, he (a) inserts a question of Peter, “Spoakcst Thou tins 
parable unto us or even unto all 2” (b) alters the first SovXor 
(“slave”) into ohcovipos (“steward”), (c) alters ohterelas 
(“household,” the true reading of Matthew) into a word with 
somewhat higher associations, depairdas (“suite” or ‘ retinue”) ; 
and ( d ) changes <rw SovXovs (“fellow-slaves”) into “the man- 
servants and maid-servants.” One or two other changes are also 
made (/ leOvcnceodcu and re) to improve the text. Luke’s nropirpiov 
and hirlffTcvv, for Matthew’s rpo(f>i)v and biroKpiruv, might be early 
variations arising iiom the varying translation of some Aiamaic 
original. There remains the cunous fact that, in inti educing tins 
parable, Luke uses the rare Kiipios (used not as a vocative in speech 
of address, but in narration), instead of ’It? troth : ‘ ‘ The Lord said 
unto Peter,” This is an almost sure sign of a late addition to 
the Gospels, often of an interpolation. The word Kvpios is not 
used once thus in the correct text of Matthew It is not used 
once in the genuine Mark ; but it is used twice in the short inter- 
polated appendix to Mark (xvi. 19, 20). In Luke it m used about 
twelve tomes, always in prefaces or other passages peculiar to Luke, 
and of these twelvo passages three are connected with Peter (xii. 
42; xxii. 31; xxn. 61). 

(23) Mat. x. 34-36; Lu. xu. 51-55. “Thmlc ye that I came 
to send peace on earth?” The agreement is not verbatim, and 
suggests two independent translations from an Aiamaic original. 
Instead of Matthew’s pdxaipav, “ a sword,” Luke lias 8iap.epiirfj.iv, 
“division." This might either bo the divergence of translators 
(so mn is translated w the LXX. both /idxcupa and rriXepos), or it 
might be a mannerism of Luke {cf. tv icrtriffftip, ix. 12 ; i/iancrp.^, 
vii 25 ; ix. 29, where Matthew has severally fip6p.ara, paXaua, and 
ijudrta). 

(24) Mat v. 25, 26 ; Lu. xii. 58, 69. “ Agree with thine 

adversary,” &c. This passage is not verbatim in Matthew and 
Luke, except in the last sentence. The word imdyeiv in Luke 
(which Luke as a rule systematically alters or omits whenever it 
is found m the common tradition of Matthew and Luke [see Mk. 
l. 44; ii. 11; x. 21 j 1 xiv. 21]) indicates that therein Luke is 
following some early tradition: but Karaabpri, rpi-vroip , _ and 
Xeitriv (Luke’s “half- far thing,” instead of Matthew’s “farthing”) 
seem all later touches added to give graphic variety and climax, 

(25) Mat. xiii. 33 ; Lu. xui. 21. “The kingdom of heaven is 
like unto leaven,” &c. Nearly verbatim. 

(26) Mat. vni. 11, 12; Lu. xiii. 28, 29. “Many shall coma 


1 It is curious that, in the only passage where Luke agrees with 
Mark in reading fardyere (Mk. xi. 2 ; Lu. xix 30), Matthew differs 
(xxv. 2), using the word iropeiecrBat. There may be noted a general 
tendency of Luke to diverge from Maak, and of Matthew to diverge 
from Mark, wherever Mark agrees exactly with the narrative (as dis- 
tinct from the words of the Lord) in Matthew and Luke respectively. 
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from the east and the west,” &e. In Matthew these words are 
littered by Jesus as a comment upon the maivellous faith of the 
centuuon In Luke they follow a paiable peculiar to himself 
The clause " there shall he weeping and gnashing of teeth ” (which, 
except in. this instance, is peculiat to Matthew) is transferred iiom 
the end to the beginning , and theie are otbei variations, seem- 
ingly put posed The agieement is far horn verbatim, „ 

(27) Mat xxm. 37-39 , Ln xui 34, 35 " Jeiusalem, Jeiusalem, 
&c Thm is a conspicuous instance of the mannei m which Luke 
has sometimes deviated from the tiue chronological order He 
represents these words to have been utteied in Galilee, when the 
Pharisees warn Jesus to flee from fear of Herod But Matthew 
represents them as having been utteied m Jerusalem, and in the 
temple. The reason foi Luke’s transposition is possibly contained 
in the last woids, “Ye shall not see Me till the time come when 
ye shall say, Blessed is He that cometh m the name of the Lord.” 
How these very woids, "Blessed is He,” &e , were uttered by the 
crowd welcoming Jesus on His entrance into Jerusalem (xix. 39). 
Luke theiefore, regarding the woids of Jesus, "Ye shall not see 
Me,” as a prediction necessauly preceding its fulfilment, is bound 
to place these words before the entiy ot Jesus into Jeiusalem 
But all internal evidence on the side of Matthew’s ordei, and 
against Luke’s The agieement is very nearly verbatim, but Luke 
(whose arrangement does not require the word) dispenses with the 
‘’henceforth” of Matthew 

(28) Mat. xxn. 1-14, Lu. xiv 15-24. The parable of the wed- 
ding feast These parables diffei entirely in language, and some- 
what in thought. In Matthew those who are first invited slay the 
messengers, and are slam by the king , and, among those who are 
subsequently invited, one is rejected for being without a wedding 

f arment. In Luke the guests are simply discourteous, and the 
.ost merely invites otheis (the pool and the manned, aud then 
the wandeieis m the streets) m the place of the fust. Matthew s 
parable is therefore political, Luke’s social Mote, however, that 
m the parable of the pounds (Mat talents, xxv ), Luke intro- 
duces (xix 27) the missing political element, wheieas Matthew 
them omits it Clearly no common document noi even detailed 
tiadition originated these parables They are lather (as also arc 
the parables of the talents and the pounds) of tho natuio of 
seimons oi stones based upon short “words of tho Lord” as 
texts It is obvious that Matthew lays special stiess upon tho 
exclusion of the unfit intruder , Luke upon the inclusion of all the 
world. 

(29) Mat x 37-39 , Lu. xiv 2C, 27. "Ho that loveth father 
and mother more Ilian Me,” &c In Matthew tlieso words are 
addressed by Jesus to the twelve ui Galilee, m Luke to the multi- 
tude following Him during His journey to Jeiusalenr Hem Luke 
seems to have preserved the older (because more difficult) form ol 
the tradition " Whosoever hateth not ' (Marcion altered aurei 
into icarakelirei) "Ins father, , . yea, his own life also,” &c. 
It seems more probable that this was the original form than that 
Luke intensified the form by any alteiation of liis own. Theie is 
scarcely any agieement of language between Matthew and Luke 
here. 

(30) Mat. xvm, 12-14, Lu. xv. 4-7 "What man having an 
hundred sheep," &c. Tho thought is the same, but there is 
scarcely any similarity of language ; and even the conclusion 
cliavactcustically diffeis, Matthew having "it is not tho will of 
your Father m hcaun that one of tlieso little ones should polish 
Luke having "there is joy in heaven over one sinner that re- 
pentetli, ” The contrast between the negative ( " not the will ”) and 
the positive ("joy”), between the "non -perishing” and tho "re- 
penting,” is typical of the contrast between the whole of Matthew 
and the whole of Luke, 

(31) Mat. vi. 24; Lu, xvi. 13. "Mo (servant) can servo two 
masters,” &c. With the exception of "servant’’ added ky Luke 
foi definiteness, this saying is the same verbatim m Matthew and 
Luke. 

(32) Mat. xi. 12 and v. 18 , Lu. xvi. 16, 17. "The law and 
the prophets were till John,” &c , and "Hot one tittle shall pass 
from the law.” There seems little connexion in tlipso sayings as 
they stand in Luke, and there is very little similarity of language 
between Matthew and Luke. 

(33) Mat. xxiv. 26-28, 37-41 ; Lu xvii 23-27, 34-37. Those 
are scattered sayings on the second coming, likoning it to the 
"days of Hoah” and to "lightning,” and 'predicting tho sever- 
ance of those who are “atone mill” and "in one bed.” Luke, 
after his manner, introduces a question, "Where, Lord?” to 
which the reply comes, “Wheresoever the body is, thither will 
the eagles be gathered together.” Matthew, on the otbei hand, 
introduces the sentence in tho midst of the discomso, "So shall 
also the coming of llio Son of Man he, for wheresoever the body is,” 
&c, The agreement of language is not considerable, except m 
tho last part 

(34) Mat xxjii. 12; Lu. xviii 14, and xiv. 11. "Everyone 
that exaltoth himself shall be abased,” &e. This again furnishes 
a striking instance of tho manner in which Luke utilizes words 
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of the Loid as texts foi discourses The saying is mtioduced by 
Matthew in the midst of the discourse against the Pliaiisces , but 
it is made by Luke the conclusion and moial of the parable of the 
ublican and the Phan, see, and of the discourse on choosing the 
Dwei room 

(35) Mat. xxv. 14-30 ; Lu xix 1-2S. The parable of the talents 
or pounds There is no similarity of language, except m the 
dialogue between the idle seivant and the mastei Luke, after 
his manner, inserts a question from the bystanders (" And they 
said to him, Loid, he hath ten pounds”); and Luke lieie, as 
Matthew above (28), introduces a political element, making tho 
mastei a king, and nariating a loyal vengeance 

In the consideration of the passages quoted above, one 
fact strikes us at once, that the Lord’s Prayer is not verbatim 
the same m Matthew and Luke If this is not identical, it 
might be thought that we cannot expect any words of the 
Lord to be identical And indeed, as a matter not of 
hypothesis but of fact, those words which have most stiongly 
appealed to men’s hearts, and have been most frequently on 
their bps, from tho earliest times of the church ; those say- 
ings which have given the tone to Christian life, which have 
encouraged martyrs, and stimulated waverers, such as (17), 
"Fear not them which kill the body;” (18), "Whosoever 
shall confess,” Ac.; (29), "He that loveth father or mother 
more than Me,” Ac,— all these, though identical as regards 
thought, and similar as regards words, are nevertheless not 
exactly similar in Matthew and Luke. The exactly similar 
passages are of a very different nature ; they are for tho 
most part passages of a prophetic or historical rather than 
a doctrinal character with application to individuals 
Some, (1), (2), (5), (6), describe tho relations between John 
the Baptist and Christ , another, (8), calls down woo on 
Chomin , another, (9), m language that reminds ns of 
the thoughts, though not of the words, oi the Fourth 
Gospel, thanks God for revealing to babes what lie has 
hidden from the wise and prudent ; another, (27), pours 
forth lamentations over doomed .Jerusalem All tlieso 
passages, dealing as it were on a largo scale with tho will 
of God, as it affocts religions and nations rather than as it 
affects individuals, are better (ittod for reading in tlio 
sorvicos of the church than for being transmitted from 
mouth to mouth in tho family from father to son, or from 
catechist to catechumen, for personal and individual guid- 
ance ; and consequently they seem more likely to have been 
banded down in a book than by moans of oral tradition. 
Tho same conclusion applies to (21), "But know this, tlmt 
if the goodman,” Ac. and to (22), “ Who ibon is tho faithful 
and just steward,” Ac.— both of which passages agree 
verbatim, and both of which appear to have an ecclesiastical 
rather than an individual reference, at all events in their 
primary application. In proportion as a rhetorical passage 
limits itself to individual application, it seems to have 
been modified by oral tradition so as to deviate from exact 
agreement : compare in (3) tho “ mote and tho beam also 
(12), “Ask, and it shall bo given unto you;” and (19), 
"Take no thought for tho morrow.” Tho only exception 
perhaps to this rule is in tho denunciation of tho Pharisees 
(16). This passage, being of tho historical typo, ought 
(according to our rule) to bo identical ; but Luke differs 
from Matthew considerably. Possibly, in tho earliest days 
of tho church, and especially in the synagogues of Pales- 
tine a few yoars after tho death of Christ, the angry con- 
flicts botwoon tho disciples of the Lord and the Pharisees 
may have frequently reproduced aud modified by tradi- 
tional influences tho original form of our Lord’s denuncia- 
tion ; so that perhaps this subject comes naturally under 
the head of traditional doctrine. It must also bo romcm- 
boved that, as Luke approaches the later period of the 
work of Christ in Judcea, ho deviates more and more both 
from Matthew and from Mark ; perhaps because there 
was a Judaean as well as a Galilean tradition of the life of 
Jesus, and Luke, in the latter part of his history, depended 
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mainly on the former. These two considerations may ex- 
plain the deviation of Luke from Matthew m the denuncia- 
tion of the Pharisees 

That the parables should _ diverge is natural. Their 
length and number would prevent them from being remem- 
bered, or passed from mouth to mouth, with the same 
fidelity with winch the shorter words of the Lord would be 
preserved ; and as they were probably often repeated by 
Jesus in varied shapes, no one particular shape of any 
paiable would seem to claim a place in the written docu- 
ment of the words of the Lord, as being of the same import- 
ance as the “Woe to Jerusalem,” or the other strains of 
poetic prophecy The parable of the sower, coming first in 
order, and being typical of the rest of the parables, and 
having appended to it an explanation of the motive of the 
parabolic teaching, would naturally attract attention from 
the earliest times, and consequently it found a place in the 
Triple Tradition, but this privilege was accorded to no other 
parable. There is therefore no ground whatever for infer- 
ring from the discrepancy of the language of a parable in 
Matthew and Luke (eg., the parable of the lost sheep) that 
it was not actually uttered by Jesus. The exact similarity 
of thought and sequence of incident in that parable, as re- 
corded by Matthew and Luke, proves to demonstration that 
the two records are derived from one source. 

The following are our conclusions therefore aboutthe addi- 
tions to the Triple Tradition made jointly by Matthew and 
Luke. (1 ) Their omission by Mark furnishes no argument 
for their rejection, inasmuch as Mark also omits the Lord’s 
Prayer, and obviously aims at narrating tho acts rather than 
the sayings of tho Lord. (2.) Of the additions, some appear 
to bo based upon common tradition, or on documents modi- 
fied by tiadilion, — principally those short trenchant sayings 
(iucludiug tho Lord’s Prayer) which are of a universal and 
private application. (3.) Others appear to bo based upon a 
common document, and m those documentary additions 
(as perhaps to some extent in the rest) Luke scorns to 
have modified the original tradition, in woids and phrases, 
with a view to purity of style and intelligibility, or to re- 
movo difficulties. (4.) In chronological order and arrange- j 
incut Matthew audLuko pursue divergent paths; Matthew’s 
object being to group and mass the teaching of tho Lord, 
wliilo Luke aims at supplying motive, occasion, place, and 
time for each utterance. It is scarcely possible to doubt 
that the arrangement of neither is to be implicitly adopted. 
There is much reason to doubt whether what is called the 
Sormou on the Mount was actually delivered at one time 
in tho shape in which Matthew presents it ; and it is equally 
questionable whether the lamentation over Jerusalem was 
delivered in a village of Galilee, and whether the denuncia- 
tion of tho Scribes and Pharisees (as murderers, on whom 
should ho avenged all the innocent blood shed from the 
beginning of the world) was uttered at tho table of a 
Pharisee. (6.) As regards the parables, wo have to de- 
pend — in our conjecture as to the degree to which the 
thoughts of Jesus have been preserved — mainly upon the 
presence in them of the same spiritual power and insight 
which are perceptible in His other recognized genuine say- 
ings. But the dissimilarity of the language of the parables 
in Matthew and Luke (where the thought is the same) gives 
no ground for denying that parables on the same subjects, 
and to the same effect, were actually delivered by Him. 
(7.) Since the hypothesis that Luke borrowed from Matthew 
is untenable, and since therefore we must suppose that 
Matthew and Luke borrowed these additions independently 
from some early document, we may infer that, before the 
times of Matthew and Luke, a document containing words 
of the Lord had existed long enough, and had acquired 
authority enough, to induce two editors or writers of 
Gospels, apparently representing different schools of thought 


and writing for different churches, to borrow from it inde- 
pendently. 

This last conclusion is of the greatest importance ; for 
though the document may be, and almost certainly was, 
later than the Triple Tradition, yet it would have the advan- 
tage of preserving the original utterances of the Lord com- 
paratively unimpaired by traditional transmutations. When 
to this consideration is added the authoritative nature of 
the words of the Lord in this document, their direct refer- 
ence to events, and the extreme improbability that any dis- 
ciple would have, or could have, invented them, — for which 
of the apostles or subordinate disciples could have invented 
the discourse on “the lilies of the field,” or the lamentation 
over Jerusalem, or the speech which likens John to “a reed 
shaken by the wind,” and pronounces him the greatest of the 
prophets, yet less than the least in the kingdom of God 1 ? — 
we are led to infer that in all probability we have in these 
additions of Matthew and Luke a very close approximation 
to some of the noblest and most impressive utterances of 
Jesus Himself. With the exception of the healing of the 
son of the centurion, and the narrative of the temptation, 
the additions common to Matthew and Luke introduce no 
new supernatural element. 

The Additions and Peculiarities of Mail . — It might Addition 
be expected that when we come to the additions peculiar peculiai 
to each of the three synoptists wo should find some increase t0 Mal ’ k 
to the accounts of supernatural events. Now it seems to 
he a striking proof of the antiquity of the Second Gospel 
that we find in it no additions of this kind Not that 
Mark does not lay stress on what appears to bo super- 
natural , on the contrary, he records acts of instantaneous 
healing with greater minuteness of detail than any other 
evangelist (vii. 31-37, viii. 22-26; ix. 14-27), but we 
find in Mark no mention of our Lord’s birth or child- 
hood, and only the barest prediction of His resurrection. 

As an explanation of the deficiency of information on 
the resurrection, it has been frequently suggested that 
the latter part of tho Gospel may have been lost , and, less 
frequently (Weiss, Marcusevangelimi , p. 511), that the 
Gospel was deliberately closed with the prediction of the 
resurrection by tho mouth of an angel, because “ the mani- 
festations of tlie risen Saviour belong (according to the 
earliest notions) no longer to the earthly sphere of the action 
of Jesus, and therefore do not fall within the province of 
the Gospel.” Few Greek scholars, however, will be induced 
to believe that the author of the Second Gospel deliberately 
chose to end a hook on the good news of Christ with the 
words tyofiovv to yap. From a literary point of view the 
yap, and from a moral point of view the ill-omened 
i<f)oj$ovvTo, make it almost incredible that these words 
represent a deliberate termination assigned by an author 
to a composition of his own. Others have suggested that 
the last page of the MS. may have been accidentally de- 
stroyed. But this suggestion seems to overlook the con- 
sideration that the MS. was in all probability written not 
for a private library but for use in the church, and that it 
would immediately he multiplied by copies. Again, we 
know, from reference to Mat. xxviii. 8 and Lu. xxiv. 9, 
that the common tradition ceases with the return of the 
women from the Lord’s tomb. But it is precisely at this 
point that the genuine Mark (xvi. 8) also terminates. 

Now, that a page should have been torn out containing 
just that part of Mark which followed after the close of 
the common tradition would bo a most remarkable and 
unlikely coincidence, It seems far more probable that 
Mark ends his Gospel here because the common tradition 
ended here, and because he scrupled to add anything to the 
notes and traditions which he knew to rest upon a higher 
authority than liis own. If this be the true explanation, it 
stamps with the seal of a higher authority such traditions 
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as have been preserved to us by so scrupulous an author. 
We proceed therefore to an investigation of the peculiarities 
of Mark, with a confidence in lum increased rather than 
diminished by the fact that he has neither the introduc- 
tions nor the appendices which are found m the rest of the 
Gospels. i 

The first thing that strikes us m Mark is Ins duality. 
Verbosity we might he tempted to call it at the first sight; 
hut though there is a certain disproportion in the. space 
assigned to detail, duality, and not verbosity, is the 
better word. It is tins duality which gave rise (see above, 
p. 789) to the erroneous supposition that Mark had bor- 
rowed from Matthew and Luke. But it may be _ shown, by 
reference to passages where there can be no possibility that 
Mark borrowed from Matthew and Luke (Mk. ii. 19; iii. 

5 , iiL 27 • iii. 22, 30 ; v. 3, 5 ; xii. 44), that this duality 
is^a part of Mark's style In many cases, e,g., iii 22, 30 
(BeeAte/3oi)A eyci and rrvevpa aKabaprov exec), it is almost 
forced on the reader that the evangelist had before him two 
versions of one saying, and that in his “anxiety to omit 
nothing 5,1 he inserted both. Whether there be any definite 
traces of translation in his Gospel will be considered here- 
after. Bat, so far, we merely note that some of Mark’s 
dualities of expression might be explained as double render- 
ings of the same original. Only one parable is peculiar 
to Mark ; it is one that illustrates (iv 26-29) the spread 
of the kingdom of God by the quiet, unperceived, and 
gradual growth of com. The subdued tone of this (one of 
the most interesting of all the parables) was perhaps the 
reason why it was not at first widely known, as it un- 
doubtedly is the reason why modern readers pay it too little 
attention. Mark also amplifies the story of the Baptist’s 
execution (vi. 20-28), and the graphic story of tho exorcism 
of the “ legion.” For the rest, the other additions peculiar 
to Mark consist either of dual expressions and amplifications 
of detail, or of realistic details which would naturally bo 
subordinated in later tunes, as likely to be stumbling-blocks. 
For amplifications which treat of the resistance and ultimate 
submission of unclean spirits see i. 26, 27 ; i. 44 ; iii, 7- 
12; ix. 14-27 ; for others which relate to the crowding of 
people round Jesus, the publicity of His work, and Ilia 
desire for solitude, see i. 28 ; i 30-37 ; i, 45 ; ii. 1-4; ii. 
15 ; iii. 10-12; vi. 32-33, &c. The narrative also, from 
first to last, abounds with expressions as to the maimer and 
look and minute action of Jesus during dialogues or miracles 
{cf iii. 5; vii. 31-37; viii. 22-26). Tn many of these 
additions Aramaic words are given as tho very utterances of 
Jesus, e.g,, v. 41, Ta/Wd Kovgi ; vii. 34, ’Ecj><jia0d ; xiv. 36, 
’A /?/?<£; sometimes, also, names that are given by no ofclior 
writer, e.g., Bartuaoous, Boanerges, and Dalmanutlia. 1 2 Un- 
questionably, under ordinary circumstances, this elaboration 
of unimportant detail 3 (and especially the introduction of 

1 Tliis is a quotation from Tapias preserved by Eusebius (Kirch- 

liofor, ii, 123). “For he (Mark) took groat caio about one matter, 
vu., to omit nothing of all that {pyShv &y) ho hoard.” If Tapias 
.spoke of our Mark, it would seem that this must refer rather to the 
words than to the incidents recorded m his very scanty Gospel, Tt 
semis to be an apology for tho disproportion of tho nnmlivo. In 
Writing the narrative just as ho took it down m notes (from Peter's 
discourses) "Mark," says Papias, “ committed no error,’’ but simply 
acted as a faithful reporter. We do not, of course, commit ourselvos 
to tho truth of tins statement ; we merely point out that tho 
hypothesis that Minks Gospel is a collection of “notes,’’ will explain 
some of tho peculiarities of its style. 

3 Mark’s custom of placing the Ai annuo original side by side with 

the Greek translation is perhaps m part suggested by the Palestinian 

dial act of our Lord's time, m winch (especially in certain phrases) 

Gmck and Aramaic were blended together, ns in the phrase “my 

Lord,” V'D 'ID, which stands for VD, icvpie. See Lightfoot, flalaL, 

p. 107, for this and other instances. But in Mark the reduplication 

ior the nmt part is eonllaal to passages expressive of strong emotion, j 

- 8 * * Take, as an instance, the wounding of tho high priest’s servant hy 

Peter. Hero Mark (xiv. 47) merely records tho wound; Matthew ! 


names — for instances of winch see the Apocryphal Gospels 
pcibsim ) is a mark of a late writer, and of a composer of 
fiction rather than history, But all the characteristics of 
Mark support the belief that m his case they aio rather tho 
excrescences and redundancies of one who trusted his 
memory rather than his judgment, and who preferred to 
report rather than to select and arrange. 

One proof of the early composition of Mark is the rude- 
ness and even vulgarity of Ins Greek. lie uses a gieat 
number of words which are expressly forbidden by the 
grammarians. For example, of Mark’s phrase ecr^arws fya 
(Mk. v. 23), Phrynichus says (ed. Lobeclc, p. 389), “ only 
the canaille use it in tins sense ;” the same grammarian also 
warns his readers against Kpafifiaros (Mk. ii, 4, 9, 11, 12). 
Other words noted by Phrynichus, and used by Mark (some 
of which are also used by Matthew) but avoided by Luke, 
are povo^tdakpos (ix, 47); ebar^funv (for 7rAoiknog, XV. 43), 
KoWvfticrTac (xi. 15); mpdenov (v 41); bpkl£o> (v, 7); 
pa.7ucrp,a (xiv. 65) ; pafi tSos (x. 25) 4 * * * Such words as these 
might naturally find their place in the mongrel Greek of tlio 
slaves and freedmen who formed the first congregations of 
the church in Homo; and they are therefore tokens of a 
date of composition earlier than that of Matthew and Luke. 
For it is not conceivable that such terms (some of which 
would so have jarred upon the car of an educated Greek 
as almost to correspond to our " slang ”) should be substi 
tuted in later times for a more taste! ul vocabulary ; whereas 
it is easily conceivable, and a priori probable, that bettor 
Greek should, in the prosperous days of the church, bo 
substituted for worse. 

It is a natural characteristic of an unpractised reporter 
that ho lays undue stress on a few vivid expressions and 
striking words, and that ho reproduces or exaggerates nna- 
colutha which, though not objectionable in a speech, arc 
inconvenient in a book, because they tend to obscure or 
subordinate tho subject matter. Many such words uro 
inserted by Mark, and avoided by Matthew or Luke, or by 
both, e.g., <r)(t£o/icv<>us, i. 10; ayi'a^os, ii. 21 ; Mo/to7rdA.a$, 
i. 38 ; druXov, ix. 50. For irregular constructions hoc iv. 
28 (tt Xr/pys (Tiros , tlio correct reading); xii, <1 0, ol hurtirOovrcs 
(altered hy Luke) ; v. 23, tva ImOfjs ; note also the curious 
change of construction from Iva to tho infinitive in iii. 15, 
as compared with iii. 14. Tho Latinisms of this Gospel 
are well known: see xv. 15, to lhaviiv rmiijmu ; vi. 35, 
topa TroAArJ ; vi. 27, cwavouAurwp; xv. 39, a.cvt vpuuv. The 
words rn-pcardipLov (xv. 16), Krjvoros (xii. 1 4), and (ftpa ycAAotV 
(xv. 15) Mark shares with Matthew. Other barbarisms 
are the mo of dmv with the indicative, and the use of on 
to ask a question (ii 16; ix. 11 j ix. 28), both of which 
idioms are common in tho Ada 1‘ilati, ami perhaps indicate 
Latin influence, 

A still more cogent proof of the early date of Mark is that 
this Gospel contains many expressions which would bo likely 
to be stumbling-blocks m tlio way of weak believers, so that 
they aro omitted in tho later Gospels, and would not have 
been tolerated except in a Gospel of extreme antiquity. For 
example, the strong expression (vi. 5, 6), “He mat not able 
to do there any mighty work the statement (i, 32, 34) 
that all tho sick wore brought to Jesus, but that Ho hoalcd 
only many, whereas Matthew (viii, 16) says that lie healed 
all, and Luke (iv, 40) that He healed each one (iv l indor ^) ; 

(xxvi. 52) acliln tho reproof atMrcBHctlhy Jms to Peter; Luke (xxii. 
60, 61) julds that it was tho “ right” ear, ami that .Jesus healed tho 
man; lastly, the Fourih Gospel, while omitting the healing, retains tho 
“right” oar, aiul adds thut tho servant's uanro was Mulelms, In 
such a case it is impassible tn feel ccriaiu that tho shnpluv narrative of 
Mark may not have been modi lied hy later aecrottous. 

* Such arguments as that “Hippocrates used 11 cannot count 
for anything against the general feeling of dislike for the word 
expressed hy the dictum of Phrynichus, “4 8i jmQh ri itrnv ovk &v 
ns yvoiy.” 
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the attempt of His mother and brethren to lay hands on Him 
on the ground that He was insane (in. 20-21) ; the imputa- 
tion of an ambitious petition to James and John, instead of 
(as Matthew) to their mother (x 35), the mention of the 
marvel of Pilate at the speedy death of Jesus, which might 
have been perverted to support those who denied that Jesus 
had really died upon the cross (xv 44) ; the statement that 
J esus only gave power to His apostles to cast out devils (lii 
15, conoct text), and not (as Mat. x 1) to heal diseases; 
the enumeration of the different stages by which Jesus, at 
least on one occasion, effected a cure, and the description 
of the, at first, only partial cure (via 24) ; the statement 
that the fig-tree, instead of being withered up “immedi- 
ately ” (as Matthew, Tra.paxprjpt.a, xxi. 19), was not observed 
to be withered till after the interval of a day, the bare 
statement (xvi 4) that the women found the stone rolled 
away from the sepulchre (which might have been used to 
support the statements of those who maintained that the 
friends or enemies of Jesus had stolen His body), whereas 
Matthew (xxviii. 2) distinctly meets such an objection by 
assorting that an angel descended from heaven m the sight 
of the keepers and rolled away the slone, — these, and pro- 
lubly other expressions, indicate a very early date of com- 
position, and a disposition to record facts as they came, 
without emphasis or subordination. Mark neither masses 
similar sayings or deeds, as Matthew does, nor supplies 
motives and occasions, as Luke docs. It is most interesting 
to note that the words “law,” “lawyer,” which played so 
prominent a part in Matthew and Luke, are not to be found 
at all in Mark’s narrative. His business is simply with the 
life of Christ. Again, whereas Matthew and (in a less de- 
gree) Luke are careful to point out that Jesus fulfilled the 
sayings of the prophets, Mark, on the other hand, though 
ho recognizes in John the Baptist (i. 2) the messenger pre- 
dicted by the prophets, sees m Jesus a Being too absorbing 
ail l interesting as a mau to find much lime for contempla- 
tion of Him as the mere fullillcr of prophecy. In a word, 

M irk writes of J esus, not as the destroyer or fu.lJR.ller of the 
law, not as the Messiah predicted by tho prophets, not as 
the refuge of the Gentiles, but rather as a man ; subject to 
anger, and disappointment, and weariness; not knowing all 
tilings; not able to do all things; but endowed with 
strange powers of healing tho souls and bodies of men ; and 
carrying out a mysterious plan for tho regeneration of the 
world, through a spirit of childlike obedience to God and 
brotherly lovo towards mon ; lastly, a man who assumed for 
Himself and for His disciples a power of forgiving sins, and 
who based all the success of JIis plans upon His predicted 
death and resurrection, to bo followed by a second coming. 

True, Mark’s Gospel is disproporfcionod, inartistic, and 
uncouth*— scarcely, indoed, to be called a book, but rather a 
collection of graphic anecdotes. Yet it has a unity derived 
from its naive simplicity and single-mindedness, in recording 
whatever it records as it was delivered from the earliest 
sources in its entirety; and possibly in that string of anec- 
dotes tho development of Christ’s life and work may be 
traced with not less clearness than in the ampler and more 
artistic production of Luke. 

The Additions and Peculiarities of Matthew. — The prin- 
cipal additions to the common tradition contributed by 
Matthew alone are the following : — 

(1) i. 1 17, ilio genealogy of Jesus from David ; (2) i 18-25, the 
timnuteicitum, and tho dream of Joseph. ; (3) li 1-12, the adoration 
of tho Magi , (4) ii. 13-23, tlio massacre of children m Bethlehem 
and the I! tight of the parents of Jesus to Egypt, together with their 
return to Nazareth ; (5) iii. 13-17, the reluctance of John to baptize 
Jesus ; (0) iv. 14-16, the fulfilment of tho prophecy, “ The people 
that sit in. darkness,” Ac, ; (7) v. 5-10, the six beatitudes on the 
sorrowing, tho nmole, the merciful, the pure in heart, the peace- 
makers, the persecuted; (8) v 17-48, the new law is more exacting 
than tho old law; (9) vi. 1-18, warnings against ostentation m 
almsgiving, prayer, and fasting; (10) vi. 34, “Sufficient for the 
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day is the evil thereof”, (11) vn. 6, “ Give not that which is holy 
to dogs,” Ac., (12) vn. 13, 14, “ Broad is the gate,’ Ac.; (13) vii 
22, “In thy name have we cast out devils,” &c. , (14) u 13 and 
xn 7, the saying, “I will have meiey and not sacrifice ” ; (15) ix 
27-34, the cure of two blind men and ot a deaf man } (16) x 5-8, 

“ Go not into any city of the Samantans, ” Ac., instructions to tlio 
twelve, (17) x, 23, “But when theypmsue you in tins city, fleo 
unto the other, foi verily I say unto you, Ye shall not have gone 
over the cities of Isiael until the Son of Man he come” , (18) x 25, 

“The servant is not above his mastei,” Ac , (19) xi 28-30, “Come 
unto Me, all ye that aie weary," Ac. , (20) xu. 17-21, the prophecy 
of Isaiah, “ Behold my seivant,’ Ac , is fulfilled in Jesus, (21) xu 
22, 23, the healing ot one that was both dumb and blind , (22) 
xu 33, “ Either make the tiee sound and the fiuit sound, oi,” Ac , 

(23) xu. 36, 37, “Every idle won!,” kc (24) xn 40, “As Jonas 
was m the whale’s belly,” kc ; (25) xm. 14, 15, the fulfilment of a 
piopliecyof Isaiah in the misunderstanding of Clmst’s teaching, 

(26) xm. 24-30, tlie enemy and the tares , (27) xni 35, the fulfil- 
ment of prophecy in Christ's teaching by parables , (28) xni. 36-43, 
the interpretation of the parableof the taxes ; (29) xm. 44-50, “Thu 
kingdom of heaven is like (a) a tieasuie, (b) a merchant buying 
a peail, (c) a net; (30) xni. 51, 52, Evciy disciple to bung forth 
things new and old,” Ac., (31) xiv. 28-33, the attempt of Petei to 
walk upon the waves , (32) xv 13, “ Every plant that My heavenly 
Father hath not planted shall be looted up,” Ac , (33) xvi 17-19, 
the blessing on Peter; (34) xvu 24-27, the tubute money, (35) 
xvui 3, 4, “ If ye he not convcited and become as little children, 
yo shall not enter,” Ac ; (36) xvm. 10, “Their angels do always 
behold,” Ac , (37) xvm 12-14, the pmble of the Iran died sheep 
(given by Luke in sinnlai language); (38) xvm 15-18, “Tell it to 
the cliuich,” Ac., the couise of pioceduio in case ot quarrel , (39) 
xvm 21, 22, the question of Peter, “How often shall mybiother 
sm against me 2 ” (40) xvm 23-34, the parable of the unfoigivmg 
seivant, (41) xix. 10-12, “Them are some eunuchs,” Ac ; (42) xx 
1- 15, the labourers m the vineyard, (43) xxi. 5, the fulfilment of 
the pioplieey, “Behold thy King cometli,” Ac ; (44) xxi. 16, the 
fulfilment of the piophecy, “ Out of the mouth of babes and suck- 
lings,” Ac. , (45) xxi. 28-32, “ I go” and “ 1 go not ” , (46) xxi. 43, 

“ The kingdom of God shall he taken flora you, and shall he given 
to a nation that bnngeth forth the liuits thereof ” , (47) xxn 1-14, 
the parable of the despiteful and inmdeious guests (very dissimilar 
m Luke) , (48) xxm. 1-3, “ Tho Scribes and Pharisees sit in Moses* 
seat, Ac. , (49) xxm 7-12; ib, 15-22, “ Be not called Babin,” kc , 

“lie that sweat eth by the altar,” &c., (50) xxv 1-13, the pniable 
of the ten vugiiis, (51) xxv 14-28, the parable of the talents , (52) 
xxv. 31-46, the parable of the sheep and the goats ; (53) xxvi 51-54, 

“Put up tliy swoul,” anil “Tlimkest thou not that I cannot now 
piay to My Father,” Ac ; (54) xwn. 3-10, the fulfilment of the 
piophecy, “And they took tho thirty pieces of silvei,” Sic., (55) 
xxvn, ID, “ Have thou nothing to do with that just man,” kc , 

(56) xxvn. 24-25, Pilato washing Ins hands ; (57) xxvii. 52, 53, 

“ And many bodies of thorn that slept aiose,” Ac , (58) xxvii. 62-66, 
the Jews seal the sepulchre, (59) xxvin. 2-5, the angel tolls the 
stone from the tomb of Jesus ; (60) xxviii 9-15, tho women clasp 
tlio feet of the risen Jesus; the soldiers are bribed to say that 
the disciples stole away the body , (61) xxviii. 16-20, Jesus appeals 
to tho eleven disciples on a mountain in Galilee. 

The preface (chaps, i. and ii ) reveals a part of the pur- 
pose of the whole Gospel, in tracing the genealogy of Jesus, 
not from David merely, who was under tlie law, but from 
Abraham, who was the receiver of the promise (Gal. iii. 

16) ancl the father of the faithful (Gal. iii. 7). Such a 
genealogy is the fitting preface of a book which aims 
at exhibiting the law, not as trampled upon but as fulfilled 
and developed into a higher law of promise, in which 
all the families of the world were to be blessed (Gen. xii 3). 

But by this time also the church required some distinct 
affirmation concerning the divine origin, of J esus. The gap 
left in the opening of Mark’s Gospel needed to be filled up. 

The mere earthly pedigree from Abraham was insufficient ; 
nor did it suffice that Jesus should be declared to be 
spiritually the Sou oE God. It was necessary that the 
verily of the spiritual birth of Jesus from the Father should 
ho embodied in a narrative so expressed as to be intelligible 
to all. 

The differences between the prefaces of Matthew and Ackliti 
Luke are obvious, and need no stress laid on them, except T e ™h< 
as' illustrations of the freedom which, at this period, was Matt ' 
allowed in tho handling o f the various introductions to the 

1 Possibly these narratives may refer to events also described by 
Mark; but, as tbe language presents no similarity, they are placed here. 
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Gospel tradition. It la obvious, for example, tliat Luke re- 
gards Nazareth, as tlie residence of J oseph and Mary from the 
first (i, 26 ; ii. 4), whereas Matthew seems to represent them 
as selecting Nazareth for their new home after the birth of 
Jesus anti the return from Egypt, only because they weie 
afraid to return to their old home in J udeea, thereby fulfil- 
ling an ancient prophecy (n 23). Throughout lus preface, 
as throughout liis version of the Triple Tradition, Matthew 
always bears m mind that Jesus came to fulfil the prophets 
as well as the law. The birth from a virgin (i. 25), the 
birth m Bethlehem (ii. 6), the return from Egypt (n 15), 
the massacre of the children in Bethlehem (ii. 18), and the 
residence in Nazareth (u. 23) are all spoken of as the con- 
sequences of prophecies. It is scarcely fanciful, also, to see 
some reference to tlie infancy of Moses, and the slaughter 
of the Israeli fcish children by Fhaiaoh m the massacie of the 
children of Bethlehem by Herod 

Passing next to Matthew’s version of the Triple Tradition, 
we note first the prominence given to the law. Instead of 
giving a chronological account of our Lord’s acts and say- 
mgs, Matthew prefers to collect a mass of doctrine into one 
continuous discourse, known from early limes as the Sermon 
on the Mount. This discourse follows almost immediately 
(iv 11 ; v. 1 ) on the commencement of His public life, 
and it contains the new law of the new kingdom. The 
Sermon on the Mount corresponds to the law given oil 
Mount Sinai, and a thread of contrast runs through the 
former, comparing in each case that which had been said 
“of old time’’ with that which the New Lawgiver prescribed, 
and showing that m each case the new law, though more 
gentle, was also more stringent and more exacting than the 
old. “Depart from Me, ye workers of iniquity” (Lu xni. 
27) is expressed by Matthew (vti 23), “Doparl from Me, yo 
that work lawlessness ;” aud this word “ lawlessness ” is 
found four times in Matthew, and not at all in the rest of 
the Gospels. Luke recognizes that no jot or tittle is to pass 
from the law till all be fulfilled ; but nowhoro in Luko shall 
we find the strong language which declares (Mat, v. 19) 
that lie who breaks, or teaches others to break, one of the 
least of the commandments oE the law shall bo called least 
in the kingdom of God. 

The genealogy traced from Abraham, and tho stress 
laid on prophecy, as well as tho prominence thus given to 
the law, all suggest that this book was primarily intended 
for Jewish readers; and this supposition is confirmed 
by tho whole tenor of tho Gospel. Matthew finds less space 
than Luke for the parables which point to the inclusion 
of the Gentiles, and more for those which point to 
the exclusion of the workers of lawlessness and of tho 
unworthy Jews. He alone among tho evangelists lias 
the saying, “Many are called but few chosen;” and the 
distinction between the “called” (xfo)Tot) aud “chosen” 
(eVXeKro t) is the moro remarkable, because Paul uses 
the two words almost nidi (Terentiy, and Luko (though 
ho too has the parable of tho unworthy guests) has not 
ventured to use kA^toi m Matthew's disparaging significa- 
tion. But Matthew, more than the rest of tho evangelists, 
soems to move in evil days, aud amidaraco of backsliders, 
among clogs and swine who are unworthy oE tho pearls of 
truth, among the tares sown by tho onemy, among fisher- 
men who liftvo to cast back again many of tho fish caught 
in the not of the gospel ; the broad way is over in his mind, 
aud the multitude of those that go thereby, and the guest 
without tho wedding garment, and the foolish virgius, anil 
the goats as well as the sheep, and those who oven “cast 
out devils” in tho name of tho Lord, and yet aro rojectod 
by Him because they “work lawlessness.” Where Luko 
speaks exultantly of “j'oy in heaven” over one roponlanl 
sinner, Matthew in moro negative anil sober phrases 
declares that it is nob the will of the Father that one 
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of the little ones should peiisli, and as a reason for 
not being distracted about the future it is alleged that 
“sufficient for the day is the evil thereof ” : seo above, 
(10), (11), (12), (13), (28), (29 c), (50), (52). It is far- 
fetched to suppose that these subjects aro solected or 
amplified m antagonism to the doctrine of Paul. Tho 
condition of the Jews, their increasing hostility to the 
Christians, and the wavering or letrogiession of many 
Jewish converts when the hostility became intensified 
shortly before and during the siege of Jerusalem,— this may 
well explain one side of Matthew’s Gospel ; and the other 
side (the condemnation of “ lawlessness ”) might find au ox- 
planation in a lefereueoto Hell cm zing J ews, who (like sonic 
of the Corinthians) considered that the new law set them 
free from all restraint, and who, in casting aside every 
vestige of nationality, wished to cast aside morality ns well. 
Viewed in the light of the approaching fall of Jerusalem, 
aud tho wavering or reti egression of great masses of tho 
nation, tho introduction into tho Lord’s Piayer of tho words, 
“Deliver us from the evil,” and the prediction (xxiv, 12) 
that “by reason of tho multiplying of lawlessness tho love 
of many shall wax cold,” will seem not only appropriate, 
but typical of the character of the wholes of the First Gospel. 

Besides tho fulfilments of prophecy mentioned in the pre- 
face, Matthew sees several others (G), (25), (43), (44), (54) 
which are not mentioned in the Triple Tradition, and those 
applications of prophecy sometimes contain obvious confu- 
sions. For example, Matthew sees in our Lord’s entry into 
Jerusalem a fulfilment of the prophecy . “ Thy king eonicth 
. . . sitting upon an ass, and a colt tho foal of nil ass.” The 
repetition scorns to denote imo animal, after the manner of 
Hobrow poetry, and only one is mentioned by Mailt and 
Luko; but Matthew, applying prophecy moro closely, 
speaks of two, and adds (xxi. 7) “ they brought the ass aud 
tho foul and cast llioir clothes upon them, and he sat upon 
them.” Again, m speaking of the “ potter’s field ’’ (xxvii. 
9), ho quotes, us from Jeremiah, a prophecy that is really 
from Zeelmiiuh xi. 12 (the word translated “potter” is 
rendered by Kwaltl “treasury”; aud [though Aquilu has 
7 rX(um/r] tho JjXN, has xmvcvrijfHuv, “foundry,” neitliev of 
which renderings will suit Matthew’s application), Agniu, 
though Luko speaks of tho “sign of Jonah,” Matthew done 
makes Jesus publicly declare that, as Jonah was throe days 
and three nights in the belly of tho whale (xii. 40), so Ho 
shall bo three days and three nights in tin' heart of tho 
earth; and such a declaration, exciting no questioning in 
tho disciples, nor wonder in bystanders, appears in tho 
highest degreo improbable, and looks like a later application, 
ft will bo remembered that Matthew ulono bus the inaC’ 
curate statement that tho murdered Zueliuriah was the son 
of Baraehiah (xxiii. 35); and perhaps an inaecutaey result- 
ing from a lapse of memory may explain, net onty the use 
of thonnmo of Jeremiah above, but also the quotation “ Xlo 
shall ho called a Nazarouo” (ii. 23), which is found in no 
existing book of prophecy, {similarly (perhaps) Mark, 
through lapse of memory on the, part oi tlmso whoso tradi- 
tion ho records, quotes (i. 2), us from Isaiah, according to 
tho correct reading (tho A. V. reads “prophets”), a prophecy 
composed of two passages, the first of which is from Malachi, 
and only the sceoud from Isaiah. It must bo remembered 
that, without tho modern means fur rapid reference, vorifica 
tion was a much harder task then than now, ami much 
! moro trust was necessarily given to memory. 

Few new miracles aro intioduced by Matthew into tho 
I body of his work (10), (21), (31), (34), Two of these con- 
sist of acts of healing; and two aro cunnoctcid with Peter, 
viz., Potor’s partial success in walking upon the waves, and 
! his (supposed) extraction of a stater from tho mouth of a 
fish. But the wmds implying tho latter mi rad o have 
possibly arisen from a misunderstanding ; at all events 
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they leave in the mind “a doubt whether, in this instance, 
some essential particular may not have been, either omitted 
or left unexplained ” (Farrar’s Life of Christ , vol. ii. p. 46) 

In its moral teaching this Gospel lays special stress upon 
the siu of religious ostentation and hypocrisy. In a strong 
passage (xu. 33) consistent undissemblmg wickedness is 
preferred to dissembled wickedness, and the Pharisees are 
described at greater length than in any of the other Gospels. 
Yot this Gospel does not always dwell upon the dark side 
of Christ’s doctrine. It preserves also some of the Lord’s 
most “ comfortable” sayings . the blessings upon the meek 
aud merciful ; the saying that the angels of the little ones 
always behold the face of the Father , and abovo all that 
saying which is a gospel m itself, “ Come unto Me, all ye 
that labour, and are heavy laden,” &c. (xi. 28-30). 

In speaking of the date of Matthew’s Gospel, so far as it 
can bo determined from internal evidence, wo must remem- 
ber that, if the work be composite, the fact that some of 
Matthew’s additions are clearly late will not show that 
others may nob be early. The saying, for example, that the 
disciples shall not have gone over the cities of Israel till the 
Sou of Man shall have come (x. 23), seems to bo an early 
aud unaltered reminiscence of a saying of Jesus, which was 
not generally adopted in the tradition because of its recog- 
nized difficulty at a later date. It is possible that Matthew 
may consider the coming of tho Son of Man fulfilled prim- 
arily in tho transfiguration ; for whereas m their prefaces 
to tho transfiguration Mark and Luke write, “ There are 
somo standing here who shall not taste of death till they see 
tho kingdom of God” (Mark adds “coming in power”), 
Matthew substitutes for “ kingdom of God,” &c., “the Son of 
Man coming in His kiugdom. ” But, whatever may have been 
Matthew’s theory, the difficulty of the utterance xu Matt. x. 
23 implies its early date. On tho other hand, a decidedly 
late date seoms implied in the expression “ up to this day,” 
which is twice found — onco in tho addition xxvii. 8 (the 
potter’s field) and again in xxviii. 15 (tho bribing of the 
guard by tho chief priests). Yet these additions appear to 
bo in tho stylo of tho writer both of the preface and the 
npponrlix, and of tho othor passages peculiar to Matthew. 1 
It would follow that all thoso passages aro of a late date, 
not added to tho tradition bill long after tho death of Christ. 
Tho interval must havo boon long enough to allow, for ex- 
ample, tho “potter’s field” — and this _ argument holds 
whether tho story of the potter’s field (xxvii, 8) be historical 
or not — first, to acquire tho name of thoFiold of Blood, and 


1 Want of space raiders it impossible to state the grounds on which 
it seems probable that Matthew consists only of (I ) thoTnploTiadilion ; 
(2) extracts from a hook or tradition of tho words of tho Lord from 
which Luke also borrowed ; and (3) an introduction, framework, ami 
appendix, all added by quo hand; though possibly tho introduction 
and appendix, being hoi vowed, tho former ft om, an Aramaic source, the 
latter from a Latin source, may show differences of idiom not wholly 
concealed by the overlying stylo of the , author who works up tho 
materials, A. similar uso of tho particles Se and ical, and of participles, 
runs throughout almost all tho non-traditional nnnative parts of 
Matthew; mid tho rhythm of tho sentences is very similar But the 
linguistic ovidonco has not as yot boon so selected, classified, and cou- 
amtratod as to obtain any certain results. And until this is done, 
in. [broncos drawn from isolated phenomena are likely to he veTy mis- 
leading. For example, it has boon inferred (Weiss, Matthtiusemn- 
tjrUim, p 002) that tho uso of tho form ‘IspovcraX^p. onco only m 
Matthew (xxiii 87, m a passage almost identical with Lu, mi. 34, 
whereas Matthew uses 'Upoffitofia eleven times) proves that Matthew 
harrowed tho passage iu which it occurs from an Aramaic source. 
Now it is true that othor reasons make the hypothesis of an Aramaic 
ho urea for tho identical passages in Matthew and Luke extremely pro- 
bable; hut this use of 'Upov&aX’fin is quite iusulheiont proof. For a 
comparison of Paul’s uso of ‘UpocrSxv/xa (Gal. i. 17, 18 ; u. 1) and 
'lepovcra.K^f.1 (Gal w. 25, 26) will show that tho same author might 
uso tho one form geographically and the other in a higher style, theo- 
logically or rhetorically And this may possibly bo held to explain 
the uso of *Upovou\<fin by Matthew in tho highly rhetorical passage in 

which alone it is found. 


secondly, to retain that name for so long a period (nearly 
at least a generation) as to make it possible for a writer to 
speak of the acquisition of the name as a far distant fact, 
writing that the name is still borne, even “ to this day.” 
The same expression in xxviii. 1 5, — where it is said that the 
false charge against the disciples, of stealing the body of 
Jesus, is commonly reported “unto this day” by “the 
Jews,” — warrants the same inference , and this inference is 
coiroborated by the remarkable use of “the Jews.” The 
author of the Fourth Gospel, writing at a much later date, 
habitually speaks of “ the Jews ” as an alien race, quite 
separated from the Christians ; but this is not in the 
manner of the synoptistic tradition. 

The uncertainty in which Mark left the resurrection of 
Jesus would naturally seem to later writers to require to be 
removed; and accordingly we find that Matthew adds to the 
vision of angels (two instead of one) a manifestation of Jesus 
Himself. But the whole of this narrative (xxviii. 9-20), 
though apparently m Matthew’s style (rf, for example, 
the remarkable use of ol 8e, without the oi p«V, m the sense 
of “others,” in xxviii. 17 with that in xxvi. 67), and 
though containing internal evidence of being composed long 
after the events narrated (xxviii. 15), is nevertheless 
strangely disjointed. Yet its very defects, its disconnected- 
ness, incompleteness, and abruptness, indicate a date earlier 
than that of the moie connected and completer narratives 
of the Third and Fourth Gospels, Matthew separates from 
Marks narrative at the departure of the women from the 
tomb, having previously given an account (repeated by no 
other evangelist) of the resurrection from the dead of a 
great number of “ saints,” who “ went into the holy city 
and appeared unto many.” To Mark’s simple statement 
that the women “found the stone rolled away” Matthew 
adds a graphic account of a glorious angel visibly descending 
from heaven, filling the keepers with fear, and rolling the 
stone away. Then, immediately after the women have 
departed, with the angelic message, to bid the disciples to 
go to Galilee, Jesus suddenly appears to them They clasp 
His feet, while He repeats ovei again the message that the 
disciples must go to Galilee there to behold Him. "Without 
any farther mention of the place of meeting, the disciples 
are said to have gone to “ the mountain, where Jesus made 
agreement (Ird&wo) with them (to meet them).” To avoid 
this dislocation, there has been suggested the desperate 
remedy (Weiss, Maithciusevangelium, p. 582 ) of rendering 
era£aro, “laid down the law,” with reference to the Sermon 
on tho Mount; but the probable solution is that Matthew 
here extracts and separates from its context some ancient 
tradition which is obscured through want oi its framework. 2 
Again Matthew tells us that, upon this mountain, only the 
eleven, were present, and that while so me of them worshipped, 
others “doubted.” This statement is of value as evidence 
that it was acknowledged, even so late as the compilation 
of Matthew’s Gospel, that some at least of the manifestations 
of Jesus were oE such a nature that, while they brought 
immediate conviction to some beholders, they did not at once 
convince others, even of His nearest disciples; in other 
words, the manifestation of Jesus depended upon other con- 
siderations than the mere physical sense of sight. Button 
the other hand, the statement seems quite inconsistent with 
the supposition that in previous manifestations in or near 
Jerusalem Jesus had been recognized and worshipped by 
all the eleven. The last words of the Gospel represent 
Jesus as commissioning His disciples to go into all nations, 
preaching His gospel, and baptizing in the name of the 
Father, the Son, and the Holy Ghost The thought con- 


2 In a somewhat similar mariner the author of the Second Epistle 
f Peter speaks of “ the holy mount” (2 Pet i. 18), assuming that 
is readers would understand the definite reference to the mountain of 
ic transfiguration. 
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tallied, in these words furnishes a suitable termination to the 
Gospel , but there is every probability that we havo not 
here the exact words of Jesus Himself. Nob to speak of 
the introduction of the later baptismal formulary, “ iu the 
name of the Father, the Son, and the Holy Ghost,” the lest 
of the vocabulary is not found in the words of Jesus 
as recorded in the Triple Tradition, but is peculiar to 
Matthew. For example, (1) the word fiaOrjreveiv (xxvm. 
19) is used three times by Matthew, and nowhere else m 
the New Testament, except once in tho Acts , (2) the 
expression o-wreXeta? too aiamos (xxvni. 20) is found five 
times iu Matthew, and nowhere else in the New Testa- 
ment, except once in the Epistle to the Hebrews ; and (3) 
the word rqpuv (xxviu. 20), used by Matthew six times, is 
used once only by Mark, and not at all by Luke. 

It is noteworthy that Matthew makes no express mention 
of the ascension of Jesus. Bub it is possible that he con- 
siders this final manifestation on the mountain-top to have 
terminated with the ascension, for Matthew, describing 
the farewell of Jesus, appears to have m his mind tho 
picture, contemplated also by Daniel, of tho Son of Man 
endowed with all power and seated on the clouds of 
heaven. Compare Daniel vii. 14, “ e’So'tbj uvtw e£bwm,” 
with Matthew xxviii. 18, “eSotfy jioi iracra e£oima.” And 
this perhaps may explain the twice repeated saying of 
Matthew, that some of the disciples should see the Son 
of Man coming. The manifestation of Jesus upon the 
mountain iu Galilee, commissioning His disciples to go 
forth to mako disciples of all the world, and claiming all 
kingdoms for Himself, might well seem a fulfilment of 
these two prophecies (x. 23 ; xvi. 28), as well as a fitting 
close to the book of the Gospel. 

Additions Additions and Pecidiarities of Lulc , — The principal 

ifr nVn passages peculiar to Luke arc : — 


(1) i 1-4, tho dedication lo Theopliilus; (2) i. 5-25, ino vision 
>f Za 


of Zacharks ; (3) i, 26-38, the annunciation ; (4) i. 39-45, tho 
meeting of Elisabeth and Mary; (5) i. 46-56, the song of Mary; (6) 
i, 57-80, the naming of John and the song of Zacharies ; (7) ai. 1- 
7, tho journey of Mmy to Bethlehem ; (8) u. 8-20, tho vision of the 
shepherds; (9) u. 21-35, the song of Simeon; (10) ii. 36-40, tho 
prophetess Anna; (11) ii. 41-52, the child Jesus found in tho temple; 
(12) iu. 1, the precise date of tho commencement of tho public lilo 
of Jesus, (13) iti. 5-16 (except vers. 8 and 9), tho teaching of John 
tho Baptist, (14) m, 18-20, Jlorod unpiisons John; (15) iii. 23-33, 
the genealogy of Jesus fiom Adam; (16) iv 13, tho devil departs 
fiom Jesus “for a season”; (17) iv. 14-30, Jesus preaches at 
JTazaieth; (18) v. 1-13, tho miraculous draught of Jisli and the call of 


Simon; (19) v. 37, preface to tho healing of thopamlytie; (20) v. 31), 
" ” i one having drunk old wino dosiroth new, Ac.; (21) vi. 12-13, 


preface to the choice of the apostles; (22) vi. 24-26, “Woo unto 
you that are rich,” Ae. ; (23) vi, 32-35, “ Love your eucrmes,” Ac. 
(in language peculiar to Lulce); (24) vii. 1-10, tlio healing of tho 
centurion's servant (m language peculiar to Luke); (25) vii, 11-17, 
tho raising of the widow's son at Nam ; (26) vii. 21, 22, tho acts of 
healing wrought before John’s disciples; (27) vii. 36-50, the sinful 
woman and tho parable of the two debtors ; (28) viii. 1-3, tho 
names of tho women who accompanied Jesus ; (29) ix. 51-56, James 
and Jolm wish to call down fuo on tho Samaritans; (30) iv. 61, 
62, “No ono having nut his hand to tho plough,” &c. ; (31) x. 1, 
the appointment of tho seventy; (32) x. 17-20, “I beheld Satan 
as lightning,” Ac. ; (33) x. 25-37, the good Samaritan; (34) x. 38- 
42, Martha and Mary; (35) xi. 1, “Teaeli us to pray,” Ac.; (36) 

xi. 6-8, tho friend persuaded by importunity; (37j xn. 13-21, tho 
rich fool;^(38) xi. 21-22, “When tho strong man armed,” Ac. ; 
(39) xi. 27, 28, “Blessed is tho womb that baro Tlico,” Ac.; (40) 

xii. 32, 33, “Fear not, little flock,” Ac.; (41) xii, 36-88, “Let 
your loins ho girded about,” Ac.; (42) xii. 47. 48, “But that ser- 
vant that know not his lord's will,” Ac. ; (43) xii. 49-50, “ I camo 
to send fire on oarth,” Ac. ; (44) xii. 54-57, “ When yo seo a cloud 
using, 5 Ac.; (45) xiii. 1-9, ilio Galileans slain by Pilate, and tho 
parable of the hg-trce; (40) xiii. 10-17, tho healing of tho woman 
bound by Hatan ; (47) xiii. 23-27, “ Arc thoro few that be saved?” 
and tho answer; (48) xiii, 31 -34, “Go tell that fox,” Ac.; (40) 
xiv. 1 6, tho healing of the dropsical man on tho sabbath; (50) 
^ v ‘tfulb “ S!i noL d<mi in t3ui highest room,” Ac.; (51) xiv, 12- 
Lb Wlii'u thou makost a dinner,” Ac.; (62) xiv. 15-24, tho dis- 
mn-twuH guests; (53) xiy. 28-33, “Which of you intending to 
build a tower,” Ae.; (54) xv. 1-10, the lost sheep (dilforent in 


Matthew), and the lost piece of silver; (55) xv. 11-32, the pro- 
digal son, (56) xvi. 1-12, the unjust steward; (57) xvi 14-31, 
Dives and Lazaius, with piefacc , (58) xvn 7-10, the master must be 
served befoie tlie seivant , (59) xvn. 11-19, the grateful Samaritan ; 
(60) xvn 20-22, “ The kingdom of God comoth not with obser- 
vation,” Ac., (Ol)xvii 28-30, “ It shall be as m the days of Lot,” 
Ac, (62) xvni 1-8, tho unjust judge, (63) xvin 9-14, the 
Plunseo and tlie publican; (61) xix. 1-10, Zaccliams, (05) xix. 
11-27, tlie paiablo of tlio pounds (different in Matthew), (66) xix. 
39-44, “Ii tliou liaclst known even tliou,” Ac.; (67) xx. 18, 
“Whosoever shall fall upon that stone shall be broken,” 1 Ac.; 
(68) xxi. 18, “ There shall not an hair of your head perish,” (69) 
xxi 23-26, “There shall be gieat distress m the land,” Ac ; (70) 

xxi 28, “And when these things begin to come to pass, then look 
up,” Ac; (71) xxi. 34-38, “But take lieed to yourselves lest ai 
any tune your hearts bo oveicliarged with surfeiting,” Ae. ; (72) 

xxii 14-1G, with parts of 17 and 19, “ With desne havo I desired 
to eat this passover with you,” Ae ; (73) xxii. 31-31, “Simon, 
Simon, behold Satan hath desned to havo you, Ac.; (74) xxii. 35- 
38, “ When I sent yon without purse,” Ac ; (75) 2 xxu. 43, 41, the 
angel strengthening Jesus, (76) xxu. 48, 49, “ Belrnyest tliou the 
Sou of Man with a kiss?” (77) xxu. 51, the healing of the 
wound of tho high priest’s servant, (78) xxm. 5-12, Jesus is sent 
by Pilate to Herod; (79) xxiii. 13-15, Pilate proposes to release 
Jesus; (80) xxm 27-31, “Daughters of Jerusalem, weep not for 
Me,” Ae.; (81) xxm. 39-43, tlio penitent thief; (82) xxiii 48, 49, 
tho crowd beat their breasts and return ; (83) ! * xxiv. 12, Peter sees 
the linen clothes m tho open tomb; (84) xxiv. 13-85, the walk to 
Emmaus; (86) xxiv. 36-49, Jesus appears and eats m the presence 
of His disciples; (86) xxiv 50-53, Jesus parts from tho disciples 
near Bethany, 4 and they return to tho temple. 

Before speaking in detail of tlio passages peculiar to Luke, 
it will bo convenient to consider Ins avowed purpose in 
writing, and some peculiarities of Ins stylo. Tlio dedica- 
tion to Theopliilus, a name which is now believed by many 
to bo merely typical of ovory reader who is so far “ lovod of 
God ” as to he admitted into tho church of Christ, states 
that tho author purposes to writo an account “ in order,” 
and implies that many provious 5 “attempts” (cVcxet/n/ow, 
a word implying iinpotenco ; of Acts ix. 2, 9; xix. Hi) 
at similar compilations had not boon “in order”; 
further it informs us that tho object of the treatise was 
not to loll tho reader anything that was now, but rather 
to give him an ampler knowledge of the certainty of 
thoso things which wore then and always had boon fully 
bcliovod in tho church, oven us they had been handed 
down by thoso who hud boon from tho beginning eye- 
witnesses and mirmtors of the word. Without going so 
far as to affirm that tho word handed down (mtptSomv) 
excludes writfcon tradition (Westcott’s Introduction, 1 H(>, 
203), it is at least remarkable that Luke distinguishes 
botwoon tho “ eyewitnesses ” and thoso whose attempts ho 
disapproved, — saying that tho laltor attempted fo draw up a 
“connocted narrative,” whereas tho former merely “handed 
down” tho facts. This amounts almost to a denial on tho 
part of Luke that any “eyewitness ” (that is to say, npuBtle) 
had up to that limo written any narrative (so far as Luke 
know) of tho life of Christ. It implies also that tho words 
and doods of tho Lord had been recorded by many without 
arrangement, and that tho author purposed to arrange them. 
Tho literary and artistic purpose of the author appears in 
words and phrases, as well as in tho conceptions. Writing 
perhaps principally for readers to whom tlio Greek of tho 

1 Bui possibly ibis passage is also found in Matt, xxi, 41. 

3 Tho genuineness of this passage is doubtful. 

3 Tho gonuinonosH of lids passage Is doubtful. 

4 Tho clause describing the ascension is omitted by Ttsehendarf. 

8 It is very doubtful whether tho atirisi tense (iirexttpriffw) neces- 
sarily implies (Westcott, (Jospds, p, 186) that “St Luke speaks of tho 
‘attempts’ as of something winch had no influence at the present 
. . . . (attempted, not have, attempted)." In tho New Testament 
tho proper distinction Indweou tho aorist and perfect cannot always 
be maintained as it can in classical Greek. For example (Mk. xiv. 9), 
our A. V. rightly renders Jrrobjrrev, “she hath d<m what sho could ! ” 
and it would seam absurd to say that the aorist tirolyatv represented 
an action “which had no influence at tho present, ” in tho face of tho 
following words, “ Throughout tho whole world this also that sho 
hath dons (i iirolijtrtv) shall bo spoken of for a memorial of her,” 
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original tradition would bo m many respects distasteful, be 
substitutes more classical words for many that are used by 
Matthew and Mark m tbeTnple Tradition (see above, p. 796). 
Even the use of “ sea ” to denote the Lake of Gennesaretk, 
is objectionable to him, and bo always substitutes “lake.” 
The Latinism KoSpavrys for farthing (Mat. v. 26, Mk xu. 
42) is altered or omitted by Luke. He prefers mpevopai 
to vTrdya), Versed as he is, and as his readers would be, iu 
the metamorphoses of the heathen stones, he shrinks from 
applying the word “metamorphosed” (Mat. xvii. 2; Mk. 

ix. 2 ) to the transfiguration of Jesus, and substitutes (ix. 
29) “became different.” He dislikes repetitions also, as 
much as lie dislikes low-class woids : compare v. 32, 33 ; 
vi. 10 ; viii. 21 , 15, with the corresponding passages m 
Matthew and Mark ; and note especially, in the cure of 
the palsied man (Mat. ix. , Mk. u; Lu. v) how Luke not 
only avoids the word /cpd/3/?aros, for “ bed ” (noted by Phry- 
niclius as objectionable, Lobeek, p. 62), but also, to avoid 
repetition, uses threo substitutes m succession, — (v. 18) 
kXlvy]? } (v, 19 and 24) \\iviSio), (v. 25) i<f> <S (or o) Kore/caro, 
where Mark is content to use the objectionable /cpdfifi arcs 
four times. When writing in his own style ho is fond of long 
and sonorous words, such as SiuSos for 80 s (Mat. xix. 21; Mk. 

x. 2 1 ; Lu. xviii. 22 ), Sia/icpt^opai, Siayoyyvgetv, and the com- 
pounds of Sid generally; compare also lus use of mpnroiovp.ai 
(xvii. 33, correct text), and of £raoyomv (tb.) for crw&iv. 

The stylo The quostion of Luke’s style is specially important 

of Luko. bocauso the striking differences between certain portions of 
his Gospel which are all, though in very different styles, 
found m his Gospel alouo (occurring neither in the Triple 
Tradition, nor iu tho parts which Luke has in common with 
Matthew or in common with Mark), might naturally in 
duco oven a careful student to believe that they are com- 
posed by different authors. For oxample, take as a criterion 
tho use of km and SI In classical Greek, and indeed in 
almost ovory Greek except tho ullra-Hohraic, the particle Si 
is of constant occurrence. Tho fact that it does not occur 
inoro than six or seven times in tho whole of the Apocalypse, 
and not at all 111 tho first book of tho Maccabees till chap, 
iii. 30, would naturally load us readily to behove that the 
former was written by a Jew who know little of Greek 
literature), and that Jerome was right iu saying that the 
latter is a translation from a Hobrew original. Applying 
this tost to Luko, wo find that m tho 80 versos of Luke’s 
first chap tor, it occurs 16 times, while in tho 19 vorsos of 
x. 25-4.2 it occurs 1G timos ; or in other words, Se is (pro- 
portionately) used moro than four times as often in tho 
ninth chapter as in tho first. This suggests the inference 
that Luke’s introduction has an Aramaic origin. But if we 
turn to tho Acts wo find that iu the first chapter, containing 
26 vorsos (or 19 verses of narrative and 7 of a speech), Si 
occurs only twico ; whereas in tho ninth chapter, which con- 
tains 43 vorsos, Se occurs 35 times. Yet an Aramaic origin 
has not boon thought, by any consensus of competent autho- 
rities, necessary or probable for the first chapter in tho 
Acts. 

Although, therefore, it is possible that the first two 
chapters of Luke may be a direct translation from an 
Aramaic original, yet there is an alternative. The alterna- 
tive is that Luke, a man of letters and skilled m composi- 
tion, consciously or unconsciously adapted his style to the 
subject, fooling that a different style was required on the 
one hand by the Magnificat and the Nunc Dimittis, and on 
tho other hand by tho graceful domestic narrative of tho 
contrast botwoon the sisters Martha and Mary. 

This will bo made all the more probable if it can be shown tliat 
Luko had studied and imitated the LXX., and m particular tho 
Grcok Apocrypha, Words not used (or seldom) by Matthew and 
Mark, but by Luko and the Apocryphal writers, are iirlffxetj/op, 
dvotriraveiprcDP, ^aXAnintho sense of “holonging,” Irnffniapis, 
the USO of {tyarros for God, ffriypii, Avn^dWtiv, iWeroy, 


‘ircpunruaeai, icaipbs emfficoitqs, Soxn> and \vane Ae". Cut far 
moie staking than meie woids (foi Matthew and Mark might Le 
shown to have some peculiar words 111 common w ith the Apociypha) 
are the sentences in the Apocrypha which seem to have suggested 
similai sentences m Luke Foi example, compaie Luke’s stray of 
the nch fool (xn 19) with the following passage fiom Snach (xi. 
18) “ Theie is one that gathereth wealth fiom his oveiheed and 

pinching , and this is the lot of his rewaid I 11 tho hour when 
he sayeth, I hare found lest, and now let me eat of my good 
things, even then he knoweth not what season shall pass away, 
and he shall leave these things unto otheis and shall peush.” 
Again, m tho parable of the unjust judge, there is a staking 
similarity between the woids (xviii 8) “ Though he beai long 
with them (panpodu/ie?), I tell you He will avenge them speedily,” 
and (Siracli xxii 22), “And He will suiely not delay , nor will 
He bear long (paicpodvpricrei) with them”; so also between (1 42) 
“Blessed art thou, among women,” and (Judith 2.111 17) “ Blessed 
art thou, 0 daughter, by the Most High God, above all the women 
that are m the earth”; and between (vi 35) “Love ye your enemies 
. and ye shall he the children of the Highest,” and (Sirach iv 
10), “Be as a father unto the fatheiless . . and thou shalt be as 
the son of tho Highest.” Occasional similarities of thought and 
even of words are found between Matthew and Mails and the LXX. 
Apocrypha ; but it cannot be said of either of them, as it can of the 
Tund Gospel, that it is saturated with the LXX, diction. In many 
cases tlicie is an allusive use of LXX words. For example, Luke 
(xxm. 51), telling us that Joseph of Anmathrea had not ' ‘ consented 
to ” tho wicked decision of the Pharisees against Jesus, uses a woid 
not elsewheio used in the whole of the Hew Testament, Why? 
Because the word is used by the LXX (Exod xxm l)m a passage 
expressly piolubitmg combinations foi false judgment “ Thou 
shalt not consent with (trvyKaraB-Ijirp) tho unjust to become an unjust 
witness , thou shalt not be with the stronger side to do ill ; thou 
shalt not add thyself with the multitude to shut out judgment ” 
Again, when Luke (xviii. 49), tolling how the “acquaintances” of 
Jesus stood at a distance fiom the cioss, uses the word “ yvuerrai ” 
—not elsewhere found m the synoptists,— theie can bo little doubt 
that he has in Ins mmd the passage from the LXX. (Ps. lxxvu 9), 

“ Thou hast put mine acquaintances (yvwTofa) farfroni me." Com- 
pare also the use of iy/cadirovs, only found once m Luke (xx 20), 
with the use of tho word m the LXX (twice only) Job xix, 12 ; 
xxxi. 9. Soo also a similarity implied betwoen the aged Abraham 
and Sarah on tlie ono hand, and Zachanas and Elisabeth on tho 
other, in the similarity between “ Too/Be/liij/cdrei ftpepav 31 (Gen. 
xvii. 11) and 7rpoj3e/3ijKOTes iv rai s n pi pats ” (Lu. l. 7). 

Our conclusion must be ( 1 ) that as Luke has modified 
the Triple Tradition, and the words of the Lord common 
to himself and Matthew, by alterations of words and 
phrases, so and much more has he modified other tradi- 
tions or documents which he has introduced into his 
work; and ( 2 ) that those portions of the part of the 
Gospel peculiar to lmnself which have a more archaic and 
Judaic rhythm and vocabulaty than the rest may be 
either translations from Aramaic documents, or imitations, 
conscious or unconscious, of the books of the LXX., — 
natural adaptations of the stylo to the subject, like the 
language of Shakespeare’s Julius Caesar as compared with 
the less simple and dignified language in his English plays 
of tho same date. It is probable, however, that when the 
evidence is more thoroughly classified than it has hitherto 
been, it may at least demonstrate the existence of different 
documents in Luke, whether translations or not. 

Impossible though it is here even to summarize the ovidcuee, wo 
may give the reader a conception of tho nature of it. Attention has 
been called above to the use of the form b Kvpios, “ the Lord,” in 
narration, as being an indication of late authorship But this form 
occurs sevoral times in the body of Luke’s Gospel : namely, in the 
passages containing tho raising of the widow’s son at Ham (vu 
13) ; the appointment of tho seventy (x 1) ; the rebuke of the 
Pharisees (xi 39); tho piefaco to the parable of the faithful and 
just steward (xii. 42) ; tho healing of the daughter of Abraham 
bouudhy Satan (xiu. 15) ; tho parable of the sycamore tree (xvn 
5, 6) ; the parable of the unjust judge (xviii 6) ; the story of 
Zacchfcus (xix 8) ; warning to Simon Pater (xxii. 31) ; Christ s 
look (xxii. 61) , and tho verso whore it is said that they found not 
the hotly of tho Lord Jesus (xxiv. 3). Many of tho above passages 
certainly show signs of translation; and when we remember that 
i the Gospel of tho Hebrews (see below, p 818) always uses tho form 
6 Kvpios, and never 6 ’IijaoDs, we see herein a confirmation of tho 
theory that these passages in Luko are translations from Aramaic 
Another testing word is 'lepovcraAdip- Lukeuses 'UpovctaX'fip about 
twenty-six times, 'UpatrbKvpn only throe times (ii. 22 ; xix. 28 ; 
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xxm 7) It lias been sliown above that the latter form is some- 
times used geographically by wnteis who use the foimer lheton- 
cally or liistoncally , but it is certainly lemaikable that m 11 22 
and 41 the two lorms should be used, apparently in the same 
sense, dvtiyayov avrbv eh 'Iepo<ro\vjua and eirope&ovTO . . eis 
‘lepavtrakTin Many other test woids nuglit be mentioned, the 
converging evidence of which, added to the internal evidence of 
thought (and peihaps corroborated by the evidence of special forms, 
e g , ?i\9av foi r)A0tm), may possibly hereafter enable future clitics 
to distinguish with ceitamty between the different strata of Lulce s 
narrative But no certainty is possible in the piesent condition of 
the evidence Theie has been abundant labour but insufficient 
classification of evidence, and no attempt at all to lepresent it m a 
concentrated form. 

’eculi- Passing now to the consideration of Luke’s additional 
nties of subject matter, and reserving the supernatural element 
; uke ’® to the last, we will speak first of the doctrine. The 
r0?pe key-note is struck m the song of Zacharias, and repeated 
in the first sermon of Jesus m Nazareth. The object of 
the messenger of Jesus is (i. 77) “to give us knowledge 
of salvation” by “the remission of sms,” by reason of 
“the tender mercy of our God, whereby the dayspring 
from on high hath visited us to give light to them that 
sit in darkness,” and the object of Jesus Himself (iv. 
18) is “to preach the gospel to the poor,” to “heal the 
broken-hearted, to preach deliverance to the captives, and 
recovering of sight to the blind.” All through the Gospel 
(or at least the parts peculiar to Luke) there appears to a 
greater degree than m the First or Second Gospel the con- 
trast between light and darkness, God and Satan, sin and 
remission of sins, culminating m the triumph of forgiveness 
and mercy; so that m the very last words of Jesus to His 
disciples (xxiv 47) the proclamation of “repentance and 
remission of sins ” is made the prospect of the future gospel 
to all nations. 

The law of Moses appears at first sight inconsistently 
magnified, almost in an Ebionitic spirit, throughout the first 
two introductory chapters of the Gospel, and afterwards put 
aside. But there is no inconsistency. Paul himself says 
that the Saviour placed Himself at His birth “under tho 
law,” and hence it is that Luke, with an almost anxious 
elaboration, details the exact fulfilments of the law not only 
by the parents of Jesus, but also by those of His messenger. 
Hence also it is that in a single chapter of the introduction 
the word “law” occurs more often than in all the rest of 
the Gospel put together. For when Jesus attained to 
manhood, He was no longer under the bondage of the old 
law, which had now attained its fulfilment in the new law 
of the remission of sms through love. Yet the law is not 
trampled on, but only superseded by development ; it was 
only “ until John yet not “ one tittle ” of it can fail (xvi. 
16, 17) 1 True to its principle of contrast, this book gives 
Satan a prominent position. When Satan departs from. 
Jesus, he departs only “for a time ” (iv. 13) ; Satan causes 
diseases and binds a daughter of Abraham; 2 3 Satan is 
beheld by Jesus in a vision cast down from heaven; ho 
enters into J udas (xxii. 3, not mentioned by Matthew or 
Mark) ; he demands the Twelve that he may “sift” them; 
see above (16), (32), (46), (73) But this need not denote 
(as is thought by Keim) an Ebionitic source ; tho same 
recognition of the c£ovma rov o-kotovs appears in the Acts 
and the Epistles to the Ephesians and Oolossians, which no 
one suspects of Ebionitic tendencies (Lu. xxii. 03 ; Acts 
xxvi. 18; Eph. ii. 2; vi 12; Ool l. 13). Something 
more than the principle of contrast may, however, be re- 
quired to explain the sharp demarcation between rich and 
poor. Wo do not find in Luke that qualification of the 


1 Gomptm the .strong language of Luke xvi, 16, and the contrast 

Lliere between the “law” and the “kingdom,” with tho similar but 
murli weaker language in Matt. xi. 12, 13, where the contrast is 
almost loi>t. 

3 Note that Luke alone in the description of the cure of Simon's 
mother-in-law (iv 39) tells us that Jesus rebuked tho fever. 
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epithet “ poor” which Matthew (v. 3) inserts, “ the poor 
m spirit” He enforces the hampering disadvantages cf 
wealth, pronouncing a woe upon them that are rich, gently 
rebukes the “cumbered” Martha; exhorts the rich to 
entertain the poor , and dooms the rich fool to a sudden 
and disappointing death, while Dives is consigned to un- 
alterable torment, — (21), (34), (46), (51), (57). But if 
this seems to savour of Ebionitic thought, let it be re- 
membered that the principle of contrast is even more 
systematically applied to illustrate the power of the genuine 
Pauline faith m the parables of forgiveness. As Lazarus 
is contrasted with Dives, and the grateful Samaritan with 
the ungrateful Jewish lepers, and the merciful Samaritan 
with the heartless priest and Levite, and even the trivial 
anxieties of Martha with the simple devotion of Mary, — so 
in the stories of forgiveness, tho publican finds his foil m 
the Pharisee who prays by his side; the woman “which was 
a sinner,” and who “loved much,” contrasts with Simon, 
the churlish host, who loved little; tho prodigal younger 
son with the envious elder son; and the penitent thief 
on the right with the impenitent thief on the left All 
these stoiies, as well as the tale of Zacclneus, and tho 
lost piece of silver, and the lost sheep (peculiar to Luke in 
language, though the same subject is found in Matthew), 
magnify the power of forgiveness, and repentance, and 
faith, for the most part “ without works ” — contrasting tho 
instantaneous and complete victories of emotional faith willi 
the inferior results of a long life of ordinary and prudent 
respectability,— (27), (54), (55), (81), (66), (64), 

The universality of the Gospel is more marked m Luke 
t [tan m Matthew or Mark. Tho seven ty missionaries appear 
to be emblematic of the preaching of tho gospel to tho 
seventy (or seventy-two, sec Westcott’s Introduction , p, 374) 
nations of tho earth. Thoprcfeionco of tho Gentiles to tho 
Jews would seem to be indicated at tho vory outset of tho 
public life of Jesus m tho sermon at Nazareth (iv. 1G— 30), 
if wo could accept this as chronologically and historically 
accurate. Besides tho statement of Jesus in tho Triple 
Tradition, that His kinsmen wore those that heard the word 
of God and did it (Luke prefers this expression to that of 
Matthew and Mark, “ doing tho will of God ”), Luke 
gives us another assurance that God’s special blessing is re- 
served, not for the mother of tho Saviour, but for thoso who 
do the word of God. Tho inclusivonoss of tho author 
breaks down tho barrier between Jesus and tho Ramaritans ; 
tho .sons of Zobodce are robulced for desiring to call down 
fire on a Samaritan village ; a just Samaritan shames both 
priest and Lovito; and a grateful Samaritan puts nine 
Jewish lepers to the blusli,— see (31), (17), (39), (29), (33), 

In connexion with this, tho gentler and more inclusive 
side of the gospol teaching, it may be mentioned that Luke 
lays especial stress on the part playod by women alike in 
discerning llio providence of God, in ministering to Jesus, 
and m eliciting some of His most helpful utterances, Tho 
songs of Mary and of Elisabeth, and tho testimony of the 
prophetess Anna, are found nowhere but in the Third 
Gospol ; in Luke, for the first time, the mother of tho Lord 
begins to assume a wider province,— she it is, and not 
Joseph, that ponders in her heart the words of her divine 
Son, and her sufferings arc made tho subject of inspired 
prophecy (ii. 35). Luke alone thinks it worth while to 
record at some lenglh the names of thoso women who accom- 
panied Jesus and contributed to Ilis support; lie alone 
knows of the devoted faith of Mary and the domestic 
anxieties of Martha; he alone records the cure of tho 
afflicted “daughter of Abraham,” the truth-eliciting exclama- 
tion of the woman who invoked a blessing upon the womb 
that baro Him, tho story of tho woman who “loved much,” 
and the parablo of the woman rejoicing over tho lost piece 
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of silver Luke alone holds up the fate of Lot’s wife as a 
warning , nor do we find in any other Gospel the touching 
utterance of Jesus to the weeping “daughters of Jerusalem.” 
The other synoptists concur with Luke in pronouncing a 
blessing on the man who gives up father or mother or 
lands or houses for Christ’s sake, and the sense of fitness 
has induced the scribes of several MSS. to insert in Matthew 
and Mark the word “wife” as well as “mother”; but it 
lias no legitimate place except m the version of Luke. It is 
true indeed that Luke, so far from giving to women the 
prominent part assigned to them by Matthew and the 
interpolated Mark, and even by the Fourth Gospel, in 
attesting the resurrection of Jesus, carefully places their 
evidence m the background; but the evidence of impression- 
able witnesses might naturally be subordinated by a writer 
(perhaps a physician too) who was collecting the traditions 
of the church into an historical narrative. In. any case, 
it is noteworthy that the word “ woman ” occurs m Luke 
almost as many times as in Matthew and Mark put together. 

Probably the most perplexing part of Luke’s doctrine is 
found in the parables of the unjust steward, the unjust 
judge, and tho friend persuaded by importunity. In the 
last two of these the argument appears to be, — “If an un- 
just or indolent man can be goaded by importunity into 
granting requests, much more will assiduous prayer prevail 
with the Father in heaven;” in tho first, “If the fraudulent 
show forethought in providing for their earthly future, much 
more should the childrou of light show forethought for their 
eternal future.” Although it is quite possible that our 
Lord drew a contrast (with something of irony) between the 
single-mindedness of earthly ambition and the scattered 
energies of those whose aim is righteousness, yet it is diffi- 
cult to believe that He uttered these parables in their pre- 
sent shape, or that they are entirely free from misunderstand- 
ing. Tho last two of these three parables (as they stand) 
seem at variance with His teaching in prayer, which bids 
us remember that tho Father knowelli what things wo need 
before wo ask thorn; and the right moral to be drawn 
from the unjust judge would seem to bo, “ Although the 
unjust judge may bo won by importunity, do not suppose 
that importunity can provail with the just Judge ” It is 
to bo observed, however, that tho language and style of 
those parables (differing from that of the Triple Tradition) 
make it somowhat improbable that we have here in Luke’s 
narrative the exact words of Jesus, see (36), (56), (62). As 
regards tho great day and the coming of the Lord, Luke 
appears to distinguish (more than Matthew and Mark) 
botweon tho ultimate coming and the fall of Jerusalem, 
which was to precede it. As Luke distributes the dis- 
courses which Matthew connects with the twelve into two 
parts, — one connected with the twelve and the other with 
tho seventy, — so he distributes the discourse on the coming 
(which Matthew reports as one continuous discourse uttered 
at Jerusalem) into two parts, — one uttered at Jerusalem, and 
dealing principally with the fall of Jerusalem (xxi. 6-38), 
the other uttered on the way to Jerusalem, and expressed in 
moro general terms (xvii. 20-37). As a preparation for the 
coming, Luke lays stross on constancy and directness of pur- 
pose. Ho man who puts his hand on the plough must look 
back (30) ; bettor not to begin the tower than leave the tower 
unfinished (53) ; remember Lot’s wife (61). The coming 
is spoken of as possible at any moment — suddenly and 
without observation (60) ; and the disciples are exhorted to 
wait as servants for their master, with their loins girded 
(41 and 42), avoiding surfeit and drunkenness (71). When 
the master or king returns, ignorant disobedience will be 
less severely punishod than the disobedience of knowledge 
(42) , and those who have not increased the “ mina ” or 
pound intrusted to them, will bo less severely punished 
than the rebels (65), who will be slain. 
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Luke (like Matthew and Mark) predicts a time of trouble ; 
but he sees somewhat clearly, beyond it, the dawn which is 
to precede the rise of the kingdom. Destruction falls, not- 
by chance, hut on all that do not repent (45) , all must 
strive to enter the strait gate (47), for not those that were 
first called shall enter in (52). Much more clearly than 
in Matthew and in Mark is the future fall of Jerusalem 
described, as the result of a siege and capture, and the 
slaughter of the citizens, the scattering of the nation, and 
trampling down of the city are mentioned, ■with details for 
which we vainly look m the first two Gospels (59). It is 
not concealed that the disciples have much tribulation m 
store, and that they must use all prudence to protect them- 
selves (74). But a term is set for all these troubles ; Luke 
(omitting the remarkable saying of Matthew and Mark that 
the Son Himself knoweth not “ the hour ”) declares that the 
trampling down of Jerusalem will be only till “ the times of 
the Gentiles are fulfilled.” Then will come a time of “dis- 
tress,” not, however, now for Israel but for the Gentiles 
(69); and amidst convulsions of nature the Son of Man 
will come. In the hope of this coming, the disciples are to 
lift up their heads (70), remembering that not a hair of 
their heads will be injured (68) Certainly the compara- 
tively cheerful tone of the discourse on the coming, com- 
bined with the joyful and triumphant tone of the first two 
chapters of Luke’s Gospel, indicates an author ■writing at a 
time when the fall of Jerusalem was ail accepted fact, and 
the establishment of a new and spiritual Jerusalem recog- 
nized as a sufficient consolation, — a time when the church, 
not yet troubled by systematic persecution or by serious 
desertion (Keim, Jesus of Nazar a, Engl, ed., vol. i. p 96), 
was still sanguinely looking forward to the moment when 
the times of tho Gentiles should be fulfilled, and the Son 
of Man should suddenly come. 

The supernatural narratives peculiar to Luke, and found 
in the main body of his treatise, are the miraculous draught 
of fishes, the raising of the widow’s son at Haiii, tho 
healing of the woman bound by Satan, the cure of the 
dropsical mail, and the appearance of the angel strengthen- 
ing Jesus, — (18), (25), (46), (49), (75). The first two 
suggest to many minds a symbolical interpretation, and 
raise the question whether they (and possibly some of the 
other miracles) may be emblematical rather than historical 
This question cannot suitably be discussed in these pages ; 
but one or two observations may be made. That Jesus 
wrought instantaneous euros cannot be contradicted, being 
proved by the whole texture of the Triple Tradition, 
as well as by the indirect testimony of Paul. That He 
also had the power of raising the dead no Jew could well 
doubt or dispute. Elijah had raised a child from tho 
dead; still more notably Elisha, even when dead himself ; 
some (interpreting the prophet literally) said that Ezekiel 
(Ez xxxvii 7) had done tho same. But whatever the 
inferior prophets had done He who was at once the Prophet 
and Messiah, could not fail to do. Still less could heathen 
converts suppose that Jesus was inferior in power to 
AEsculapius. It was therefore certain that, whether the 
traditions and books of the church contained or omitted 
any record of a raising from the dead, the church would 
believe from the first that Jesus possessed and employed 
this power. Different readers will give different weight 
to the considerations for and against the authenticity of 
Luke’s narrative of the raising of the widow’s son. Many 
will be so far influenced by the extreme beauty of the story 
(and perhaps by the fact that the custom of early burial 
among the Jows might reduce this, like the case of Jairus’s 
daughter, to the level of natural though marvellous events) 
as to believe that in it we have, not legend, but history ; 
but no one who can weigh evidence at all will maintain that 
I the evidence for this miracle is equal to the evidence for the 
X. — 102 
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raising of J aim’s daughter. Luke’s other principal miiacle, 
the draught of fishes, is also considered by many to have 
arisen from metaphor misunderstood. It is connected by 
Luke with the calling of Simon Peter, an incident men- 
tioned both by Matthew and by Mark ; yet neither Matthew 
nor Mark describes or gives the slightest hint of any such 
miracle in connexion with the calling of Peter. In the next 
place, the metaphor describing the apostles as fishermen and 
converts as fish, borrowed from Jeremiah perhaps (xvi. 16), 
is applied by our Lord both to the apostles, as “fishers of 
men,” and to the preaching of the gospel, which he de- 
scribes as a “net” catching all sorts of fish, bad and good. 
As the sea in the Old Testament is regarded as the type of 
“ sm,” everything favoured the addition and development 
of this metaphor. Accordingly Philo ( Creation ) describes 
fishes as typical of the lowest kind of unenlightened exist- 
ence] and Clement of Alexandria addresses a hymn to 
Christ, as the fisher of men catching fishes with the bait of 
eternal life from the hateful wave of the sea of vices (The 
Instructor, 111 . 12). It is of course possible that the de- 
veloped symbolism which we find in Clement may have been 
entirely the effect, and in no degree the cause, of the 
narrative in Luke v. C , and in any case the full discussion 
of this question would require more space than the limits 
of this article allow. 

The intro- Passing now from the mam body of Luke’s Gospel, wo 
cinctory come to the introduction, which name we may give to the 
kSfe’s™ ° E ^ rs k k wo c ^ a P tera > describing the birth and childhood of 
Gtospel. Jesus, and the birth of His forerunner John, the son of 
Zachanas. The doctrine of the miraculous incarnation, 
although distinctly stated in Matthew’s Gospel, nevertheless 
required further confirmation. This doctrine appears to 
have been spoken of from the earliest time, in language 
which might give rise to different conclusions, according 
as it was interpreted literally or metaphorically. For ex- 
ample, in the Apocalypse, “the Man Child who was to 
rule over all nations with a rod of iron ” is said to have 
been born of a woman who was “ clothed with the sun, and 
the moon under her feet, and upon her head a crown of 
twelve stars/' who, after her son had been “ caught up 
into heaven/’ fled “into the wilderness where she hath a 
place prepared of God” (Rev. xii. 1-6). It seems certain 
that the writer represents by the woman, not the Virgin 
Mary, but the Church — the Spiritual Israel j and in later 
times the letter of the Church of Lyons (Euseb., II. E., v. 1) 
speaks of the “ Virgin Mother” as having her children re- 
stored to her from the dead (meaning that the church 
received back, as martyrs, those who had first recanted and 
then renounced their recantation). Justin Martyr also 
protests that, even though he should not bo able to prove 
the pre-existence of Jesus, and even though it should appear 
that He was born man of men, yet it would still bo true 
that He is Christ; “for,” adds he, in his dialogno with 
Tryplio (chap, xlviii, ; or, ed. Morell, p. 267), “ there are 
some, 0 my friends, of our raeo, 1 who confess Him to be 
Christ, but who declare that He is man of men, to whom I \ 
do not assent : nor would very many that have formed tho 
same opinions as I have say as they say, because we have 
been commanded by Christ Himself not to follow the teach- 
ings of men, but the proclamations mado by the blessed 
prophets, and taught by Him ” Tho expression “ not very 
many” (ov irXao-Toi) indicates that (a) oven in Justin’s 
time (150 a.d.) a large though not very large number of 
Christians in Samaria or Judma believed that Christ was I 
the son of Joseph, and that (5) a principal part of the 
evidence for the contrary belief was based upon “tho 
proclamations of tho prophets.” On the other side, what 
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germs of wild and fanciful doctrine were in tho air may he 
inferred from the Gospel of tho Hebrews, which will not 
allow that Jesus had even a human mother, but speaks of 
His mother as being the Holy Spirit (Kirchhofer, p 451, 
and cf p. 454). In opposition to these divergent but 
heteiodox beliefs, it became increasingly necessary to 
maintain tho doctrine that Jesus was at once a mail, born 
of a human mother, and divine, bom of the heavenly 
Father ; and this needed to be reaffirmed now, during the 
prosperity of the church, m a somewhat less apologetic 
tone than characterized the narrative of Matthew. 

When we speak of Luke’s “supplying tho deficiencies of 
Matthew,” we must not be supposed to moan that Luke had 
befoie him, or even knew tho existence of, Matthew’s Gospel. 
It has been shown above that lie probably knew of no 
apostolic written narrative (sco p. 806 above). Though 
Matthew’s was probably written some years before Luke’s 
Gospel, very many years might elapse before a treatise used 
m one church or province might be recognized as authori- 
tative beyond its original boundaries. Hut by “supply- 
ing the deficiencies” we mean that the conscience and 
faith of the church required in Luke's time somo further 
and more vivid embodiment of tho spiritual truth involved 
in the incarnation than was contained m tho un supple- 
mented narrative of Matthew. 

For example, it was not a sufficient argument against 
the Jewish slanderers who assorted that Jesus was bom 
of adultery, to say that Joseph, when purposing to put 
Mary away, was warned by an fingol in a dronm io give 
up his purpose. Something more positive, and m a 
higher tone, not a dream, but an angelic visitation, was 
needed to confirm tbo divine origin of tho Son of God. 
Moreover, in order to sot forth still more emphatically 
tho subordination of John tho Baptist to tho Lord, it was 
needed that tho church should know that tlio prophet 
(who himself also had his own birth heralded by angels) 
was from the first acknowledged by his parents as tho 
mere forerunner and messenger of Ilim that was to come, 
to whom, ovon in lus mother’s womb, the inferior prophet 
did obeisance. Further, when Jesus was born, it was not 
enough that wise and learned men from tho Last should 
come to worship Him. It was necessary to show tliut tho 
poor and simple toilers of tho earth, tyjiilied by night- 
watching shepherds, wore also privileged to behold 11 is 
glory, and wore tlio first to hear with the car of faith tho 
divmo messago of tho birth of tlio Redeemer. 

Tho testimony offered to tho divine Hon of David by 
Zacharias, who rcpiesents tho priestly tribe of Levi, and 
by Elisabeth, who was ono of tho daughters of Aaron/ 2 
and the blessing of Simoon, and of Anna who is said to 
have boon of tho distant tribe of Asher,— all this em- 
blematic homago from Israel to its Itedoomor would bo 
inadequately replaced by Matthow’s brief story of tlio 
flight into Egypt; and, although refusing to food a 
frivolous curiosity with frivolous legends on tho child- 
hood of ^ Jesus, tho church would naturally cherish tho 
story which told Iiow tho youthful Redeemer, when missed 
by Mary and J osopli, was found in His Father’s house. A 
narrative of this kind, not vulgar nor colloquial, and yot 
not too refined or scholastic, but framed both in languago 


3 The importance attached to the co-opciutlon of Levi with the “Lion 
of the tribe of Judah” is doaily wen in the very early (before 1 35 A.D. ) 
apocryphal hook entitled The Trstammk of iU Twelve Patriarchs 
(Sinker, p. 104), in which “ Christ is spoken of as coming forth from 
the two tubes of Judah and Levi, as typical of ITis twofold office of 
King and Priest.” Tho symbolism of Oiigen, as regards Zacharias and 
ElUahoth is far moro fanciful ; lio sees (In Itimng. Joann., ii. 27) in 
tho meanings of Elisabeth (“the oath of my God”) and Zacharias 
(“memory”) a redeem' a to the birth of John (“the gift of God”): 
“ Ik rrjs jrapl 6eov M Vtyutyy KarSt, rbv rod <9«oD fyp,&v* , OpKQV r by Irani 
robs varepas (Uike l, 78). 


1 Another reading bparepov would nmko Justm refer to Jewish 

Christians) but the inference would remain unaffected. 
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and in thought on the model of the best Greek Apocrypha, 
setting forth in the sacred vocabulary of the LXX. the 
earliest Christian psalms and hymns that had been com- 
mitted to writing, would be justly felt by all the churches 
to tend to edification, and would soon find a place m every 
assembly for Christian worship. 

But the lesurrection, even more than the incarnation, 
required amplifications. If Matthew had left gaps in his 
introduction, still more serious were the deficiencies in 
Ins appendix: to the traditional gospel. Although Mat 
thow had added something to the mere suggestions of a 
resurrection contributed by Mark, he had not added 
enough. More proof was required, tangible proof, if 
possible, The women, it is true (according to the naira- 
tivo of Mat, xxviii, 9), had held Jesus by the feet, but 
the disciples themselves were not recorded to have done 
so ; and, besides, the increasing reverence of the church 
shrank from the thought that the body of the risen 
Saviour had been actually touched (Jo. xx. 17), even 
though Ho might have offered Himself to the touch of 
IBs disciples, As far therefore as the evidence went, 
it was open to the Jewish sceptic to call the manifestations 
of tho Lord delusions, or at best visions, and to apply to 
them tho words of the angel (Tobit xn. 19): “All thoRO 
days I did but make myself visible unto you, caul did 
neither cat nor drink ; but ye beheld a vision.” Against 
so formidable an objection, no proof couLd bettor coin* 
mond itself to a close student of the LXX. (such as 
Luke assuredly was) than a narrative describing how 
Jesus ate m tho presence of His disciples (xxiv. 43). 
Again, whereas tho conclusion of Matthew’s narrative 
leavos Jesus (except by inference) still on earth, Luke 
emitting tho apologetic details which had now become un 
necessary, or oven liable to perversion (eg., tho Jewish 
slander that the Lord’s body had been stolon from tho 
sepulchre, and tho fact that some of the olovon disciples 
“ doubtod ” when they saw the Lord, apparently for the 
last time, upon the mountain), dosmbos how Jesus was 
noL parted from His disciples till lie hud produced com- 
plete conviction in allot’ them, and had oponed their minds 
to understand tho scripturos, 

Still, oven with these important additions, tho appendix 
of Luko soomod to some, and perhaps to Luke himself, 
incomplete; and, accordingly, cithor Luko himself, or 
some early editor or very early scribos, inserted in tho 
appendix several further additions : — (1) that Peter saw 
tho grave-clothes of Jesus lying in tho open tomb (xxiv. 
12) ; 1 (2) that Jesus proved His identity to His dis- 
ciples by showing them His hands and His feet; (3) that 
lie fed not only on tho emblomatic “fish” but also on 
the “honeycomb” (xxiv, 42); and lastly, (4) that lie 
ascended into hoavon (xxiv. 51). Perhaps tho same hand 
added, in tho account of tho agony at Gothsomano, tho 
description of tho angel from heaven who appeared 
strengthening Josus, and of drops as it were of blood 
falling from Him to tho earth. It is by no means im- 
probable that Luko himsolf added theso passages in 
a later edition of his own work, as authoritative tradi- 
tions which had subsequently becomo known to him ; and 
two or throe of them, in somewhat different shapes, will 
present themselves to us subsequently in tho Fourth 
Gospel. 2 

1 II in most improbable that iliis passago has boon interpolated m 
Luko from the Fourth Gospel (xx. 4-7); for tho passage in the Fourth 
Gospol is fuller than in Luko, and the tendency of copyists is rather 
to amplify than to curtail. Besides, thoro ava traces that Luka and 
John are both different versions of tho same tradition, differently 
understood, 

3 Unloss these additions woro made by some authoritative hand, 
it is not easy to see why they should have been adopted by so many 
of the best MSS. ; no such additions arc found in tho appondix of 


Language of the Original Tradition. — It is probable The lau- 
that the Jews, and more especially those in Galilee, were g ,ia s e of 
(like the Welsh m the present day) bilingual; and the the ° u ‘ 
question has therefore been raised whether our Lord, in His tradition, 
teaching, spoke Greek or Aramaic. If He spoke Greek, 
then the Aramaic words Talitha cum and JEphphatha 
(Mk. v. 41 , vn. 34) must be supposed to bo specially 
addressed to the young and the illiterate, who would 
best understand the national dialect. But the names 
Cephas, Boanerges, given by our Lord to His Galilean 
disciples, and the use of Aramaic m PI is own prayer 
(“Abba, Father”), and in His last utterance (as re- 
corded by Mat, xxvii. 4C ; Mk. xv, 34), indicate that 
both for Himself and for His disciples Aramaic and not 
Greek was the natural tongue. Although therefore it 
cannot be denied that Greek, even in Jerusalem (see 
Acts xvii. 2, indicating that Greek would Lave been un- 
derstood, though they preferred “Hebrew),” was generally 
intelligible, yet the scanty evidence derivable from our 
Lord’s words is that He habitually used Aramaic. 

The testimony of Josephus tends m the same direction, 

Pie, though a man of education, composed certain books 
first in his own tongue (pref. to Wars, 1). He also tells 
us that he found it a laborious task to render the his tory 
of his country in Greek, “ au alien and strange language” 

(pref. to Antiqu ,, 2), It is to be presumed that he wrote 
m Aramaic partly for his countrymen in Judaea ; but he 
adds that it was also for the sake of “ Partisans, Baby- 
lonians, and remotest Arabians, and those of our nation 
beyond Euphrates, and the Adiabeni ” (pref. to Wats, 2). 

Making every allowance for exaggeration, we aro justified 
in drawing from the fact that Josephus thought it worth 
while to compose books first in Aramaic the inference that 
a large number of readers in the East would be more 
likely to read Aramaic than Greek. 3 

But it has beon thought that the use of the LXX. in 
our Lord’s quotations from tho Old Testament shows that 
Ho spoke Greek. Tho answer is — (1) Even if all tho 
quotations in the synoptists from tho Old Testament 
exactly agroed with tho LXX., the agreement would by no 
means prove that our Lord used the LXX. ; for, in trans- 
lating Hebrew into Greek, the translator might naturally 
translate the Hobrew quotations from tho Old Testament 
into tho corresponding LXX. version, to which his readers 
were accustomed. This ho might do, even though tho 
LXX. did nob quito accurately represent tho Hebrew, 
just as, in translating into English a Latin book, with 
quotations from the Vulgate, we should naturally use our 
English version, without considering whether the English 
exactly represented tho Latin. (2) But, in the second 
place, thero is scarcely a single quotation 4 in the Gospels 
from tho Old Testament that oxactly agrees with the 
LXX. when the LXX. differs from tho Hebrew, and 
many of the quotations differ slightly both from tho 

Matthew, Again, unless they aio additions (not forming a part of 
tlie first edition of tho Gospel), it is hard to see why any of the best 
MSS. hliouid omit them, since they -would recommend themselves to 
all readers and copyists. 

8 The statement of Josephus ( Contra Apian., i, 9), that “he alone 
understood {g.6vo$ aM)f owtV) ’’ tho information brought to the 
Homans by deserters Lorn Jerusalem during the siege, must be regarded 
as a piece of bombast. For is it credible that a Homan army before 
a besieged city should have had with it no other interpreter besides 
one recently eaptuiod prisoner 1 Nevertheless, this exaggeration may 
be taken as an indication that the lower classes in Jerusalem could not, 
as anile, speak Greek; for Josephus assumes this, as a matter of course. 

Greek, of course, would have been perfectly intelligible to any educated 
Roman if the deserters had been able to speak it. 

4 An exact illustration may be derived from the Latin translation, 
by Rufiuus, of the Clementine Recognitions, in which (Sunday, Gospels, 
p. 161) “tho quotations from the gospels have evidently been 
assimilated to tho canonical text which Rufinus himself used.” 
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Hebrew and from, the LXX., and even from the same 
quotations as elsewhere occurring in the New Testament, 
And this is Just what we might expect. A Hellenist, 
translating a Hebrew document into Greek (in times 
when reference to books was far more cumbrous, and 
trust to memory far more common, than with us) would 
be likely to be guided principally by his memory of the 
LXX., but partly by the Hebrew before him. Hence 
would result translations slightly varying both from the 
Hebrew and from the LXX,, and from other translations 
made by contemporaneous writers. This argument is, of 
course, unaffected whether the translation was originally 
made m a document or, as is more probable, in an oral 
tradition. 

Some confirmation of this hypothesis is derived from the 
fact that, although the first book of Maccabees was with- 
out doubt originally written m Hebrew, yet the quotations 
in it from Scripture are not translations from the Hebrew 
version. On the contrary, if the quotation m 1 Mac. vn. 17 
from Ps. lxxvin. (Ixxix.) 2, 3, be compared with the latter 
passage in the LXX., it will be seen at once that the 
former, though not identical with the latter (nor with the 
Hebrew), could not have been written but by a water 
familiar with the LXX. version ; compare also 1 Mac. ix. 23 
with the LXX. version of Ps. xci. (xcn ) 8. A similar 
inference would seem to be justified by the statement 
(De Wette, quoted by Roberts, Discussions on the Gospels, 
p. 50) that; Josephus uses the LXX. more than tho 
Hebrew text. 

The hypo- Mistranslation of an Aramaic onginal may possibly explain m 
thesis ot part some of the confusions m tho common tradition noted abovo 
tvans- <p. 791) It cannot of coarse ho denied that some of these eon- 
lation, fusions imply a confusion of Greek, not Hebrew, tradition [c q , 
itrdyytkoi, Lu. xx 36 ; ms dyyikoi, Mat xxn 30 ; Mk xn 25) , 
but some of the changes of construction (e q , irTixa ?) irtpi xcopos 
6£siro06i5sTo, Mat. in. 5 and Lu ui. 3, ijkOe v eis reairav rty 
rcpixmpav, Mk. i 5) are more easily explicable on the hypothesis 
of translation. Some of the changes of woids are also explicable 
thus, as may be illustrated by the Latin version. Commenting on 
the text, ‘‘ Dorm no, ne m im tua argnas me, nec in furore tuo 
cornpias me," Augustine (Ziegler, p. 10) says that in some codices 
of the Latin translations “ 11 a” stands first, and “furor" second, 
m others “furor” fiist and “im” second. Compare with this 
Mat, v. 40, QtXovTi kafielp xnmvo. defies ainep rb i/j.dnov, 
and Lu. vi. 29, rou atpovros <rou rb Ipdriov /ri; Kukbtrq s rbv 
XiTtovct, where the phenomena arc* precisely the same, aud note 
that Mat (xxvii 65) has Ipdna, whore Mk (xiv 63) has Xirwvas. 
Of somewhat the same type (peihaps) mo the passages Mat. mi. 16, 
irb dicavdmv erra(puki]v, and Lu vi. 44, in fidrov <rra<fiv\riP. 

In the translations horn Greek into tho early Latin versions of 
the Mew Testament, one very common difference is (besides diver- 
gent rendering of single words) that one version uses participles 
where tho other uses finite verbs, or relative pronouns whero tho 
other uses co-oidmato conjunctions 1 These same slight differ- 
ences are found in several sayings of our Lord whore they happen 
to be twice recorded by tho same evangelist. Compare \a) Lu 
viu, 18, bs yap bv txi>> and Lu xix, 2G, Tram Tip (sen also 
Mat, xiii. 12 ; xxv. 29) , (5) Lu. viii. 17, oi> ydp eartv npumbp b ov 
(pavepov, yet/yrrsTai, and Lu, XU 2, cuScp Se ervyiceicakvpixtvop eerrip 

5 obic (see also Mat. x. 26); (c) Mat x, 39, 

6 evpibv r)]v tyvxbv ainou drakeerei abr^v, teal & Smokims ry\v 

ipvxbp aurov event v ^poC eipfaei uPt^p, and Mat, xvi. 25, bs ydp 
ehv dekp^ rqvfuxvv avrov ffmtrat dnokteru avr^v, bs 8’ dv mrokean 
rV 'hxv v avrov even tv ipou ebpyaei avrrjv (and cf Lu. ix. 24 ; 
^ 25) , (d) Mat. v 32, reds 8 drokvmv rtyp yvvcuita avrov, kc,, 
and Mat. xix. 9, b s hv dtrokitrp, kc (c) In the same two passages 
there appeals to ho a confusion between “causelh to commit 
adultery” and “comnutteth adultery,”— Mat. y. 32, rapiicrbs 
Adyou reappeius, iroiet avrrjp potxev6qvai, and Mat. Xix, 0, ^ 6 Vl 
r ^ v D a * , , * ' , (/) Mat. v. 32, bs edv diroktkvuepnu 

yauyari, and Mat xix. 9, 6 diroktkvptpriv yap^xas. Tlicso pns- 
sages, so far as they go, would indicate that the compilers of the 

1 Compare tho Codex Corbeiensis and Brixianus (Migne, JPatrologice 
Cu,rs.Comiil, vol. xii. p 147); of wliicli (1) tlie former has (Mat li. 
7) Turn! Jlei’odc.i, clam vocal/s I\liig/s diligenter didicit ab eis lompus 
stellra quo appariut eis; ei mittens illos m Bethleera, dixit * Ite ct 
mterragnte."’ fto. ; while tho latter has (2) Tunc Heimles occults 
mans Mugrw diligenter exquisivit ah eis tempos qmmda apparuit eis 
stella, et misit illos in Bethleom, diccns, ‘Jinnies requirite &c. 


Fiist and Third Gospels did not themselves translate from Aramaic 
ongmals ; for it they had themselves been tlie translators, it would 
seem that they would have adopted a unifonn rendeung m tians- 
latmg the same or veiy sinnlai woids Limited though the evi- 
dence is, it goes to piovo that tho compileis incoipoiated m their 
tieatises Gieek translations, not all made by themselves, fioni 
Aramaic originals 

The phenomena of the antc-Jeromo versions of the New Testa- 
ment deseive careful consideration in discussing the possible oiigm 
of our Gieek synoptic tiadition from an Aiamaic onginal In a 
well-known passage, Jeiome (Zieglei, Die Lakimschm Dibclubcr- 
setzungm wr Hieronymus, p. 12) complains that tlieie weio as many 
texts as copies of the Latin veisions (“tot sunt enmi exemplana 
pcene quot codices”), and tho occasionally great variety may be 
lllustiated by comparing an extiact fiom the Codex Bobbiensis 
(Jahrbuchcr d. Litncifur, Vienna, 1S47, ad fin.) with tho Vulgate 
veisiou of Acts xwn. 20, 21 — 


Eobdifnsis 

Keqvc sole neqm stcllis appai cntilus 
pei multos dies et luevne et tempt slate 
mnnmia fsiej peiscseiunto, jam umpu- 
tabatui spes omnis liboiandi nos Et 
cum jam diu sine cibo essent, tune stems 
Pavhn m medio pisoi um ait • Oporlu- 
ei.it qitidem ros obcdnl cicclentes nnlu 
non navigme do Ci eta ct lucrtai Jianc 
vijni'mm et detnmoiitum 


Xtequc, autem sole neque suloulms 
appai entibus pci plums thei ct tempi’s- 
l«lenun exigiiii immuiente.jum aUlatu 
oi at. sprs omuls sulutls nostuo L't turn 
multa jojun.itio fulsset, time stuns 
Pa it Im in medio eoium dls.it . Ojiortv- 
l)ii t qunlem, o vui, mulilo me, non 
tollcio a Ci eta, hici ique faeeio vqurum 
banc etjnclm,im. 


It will be seen at once that there is some similarity between the 
thread common to these two Latin versions and tlie thread common 
to many passages m Matthew, Mark, and Luke ; though the re- 
semblance between any two of tho three synoptist.s would generally 
exceed the resemblance of the two passages quoted above. In most 
cases, however, the ante-Jeiomo veisions (as represented by tin* 
Codex Corbeiensis, Bnxuinn.s, Veioellensis, and Veionensis) ugieo 
much more closely togothoi, even more closely than any two of the 
synoptists agree togotlioi, aud a poiliou moio closely tlnm tho three 
synoptists agree. On tho whole, taking into eonsideiatiou the 
greater lniluenco of diffomi Gating causes m the curliest times of 
the church than in the times when the aute-Jurome versions were 
composed, wo may iauly eouehulo that if in these Inter times so 
great a variety could occur m the pioeoss of translation from Greek, 
tho greatoi variety found m tho common tiadition, ns given by tho 
three synoptists, might well bo partly explained m I ho sumo way, 
as originating m part from vane lies of trail, slalion from Hebrew. 
But tkm tho questions mise~(«) Were the imte-Jernme versions 
independent translations iiom tho Greek text? ( b ) Or were they 
divergent corruptions of one, original Latin translation iiom tliu 
Gieek text? (<■) Or were they partly independent, but piutly 
modified by somo oral tradition or “ eeelesiWieal use,” which 
diminished tho divergence? On tlicso questions tlieie is not nt 
present a eoniplole agreement. Wiseman mainiuined that tho 
second ( b ) answer was the right one ; but m a recent work (quoted 
above) Ziegler (p. 123) mam tains, with gieat probability, that tho 
third (c) is correct — viz , that llui oral catechizing and preaching in 
the Latin churches modified and assimilated translations olhorwiso 
independent. It is extremely probable that the same hypothesis 
of combined causes— (1) translations from Aramaic documents, 
(2) lulluonce of oral Greek tradition— may explain much of the 
agreement aud variation in the passages common, to the three 
synoptists 


Tlie difforcnco between tlio Triplo Tradition of Matthew, 
Mark, and Lulco, and the Double Tradition of Matthew and 
Luko will, at this stage, occur to us as an important 
feature in our ovidcnco. Tho widely different phenomena 
of tho Doublo and tho Triplo Traditions suggest different 
origins for tho two traditions. Many of tho passages 
common to Matthew and Imko agree together far more 
closely than oven tho Latin versions of the Greek Gospels. 
It would scorn to follow that in such cases Matthew 
and Luko used ono and tho same Greek document — a 
translation of some Aramaic original— which document 
had not undergone much modification by oral tradition 
beforo passing into the several treatises of Matthew and 
Luko. . On tho other hand, tho more varying language of 
the Triple Tradition, together with the additions and omis- 
sions of tho three writers, suggests (a) independent trans- 
lations of an Aramaic original j ( b ) occasional resemblances 
suggested by tho general “ usus ecclcsiasticus ” ; (r) diver- 
gences created by the local “usus ecclcsiasticus,” or by 
tho individual style of the editor or editors. 

Date of the Synoptic Writers . — The composite nature of 
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Date of tlie synoptic Gospels makes it necessary to distinguish care- 
synoptic f a ]iy between the date of the compilation of each collective 
Gospels £ rca t lse an q fb e c i a te of the composition of the several 
parts of which that treatise may be composed. The 
original tradition lias been shown to have existed before 
any of the three synoptics ; some common document of 
the words of the Lord has been shown to have probably 
existed before Matthew’s or Luke’s narrative ; other docu- 
ments or traditions might also possibly be shown to exist 
embedded in each of the synoptists, aud the date of each 
of these parts would be earlier than the date of the whole 
Therefore, even if the date of Matthew, or Mark, or Luke 
could be exactly determined, it would by no means deter 
mine the date of the traditions which they contain. It is 
oven possible that a later Gospel may retain m some cases 
an earlier version of the common tradition of the woids 
of the Lord, as wo have, seen in the case of Luke’s version 
of the Lord’s Prayer (see p. 798 above) 

Thoie is no internal evidence for exactly determining 
the date of any one of the synoptics. The supposed 
refei cnees in Mark to the death of James, the capture of 
Jerusalem, or any special eaitliquakos which might deter- 
mine the date (Renan’s lUvciiiffiles, p. 123), are so shadowy 
as scarcely to deserve consideration. The reference to the 
death of Zachanah the son of Baruch, shortly before the 
capture of Jerusalem (Joseph., B iv. 5, 4), supposed 
to bo found in Mat. xxni. 35, is still more improbable. 
Bull tho marked difference between tlio detailed prediction 
(in Lu. xxi. 18-25) of the fall of tlio city and the scatter- 
ing of tho people, and tlio moro general predictions in 
corresponding passages in Matthew and Mark, indicates 
that Luke’s description is modified by reminiscences of 
tho siogo of Jerusalem, while Matthew’s and Mark’s 
accounts avo not thus, or at all events not equally, modified. 
It is an almost certain inference that Luke compiled after 
70 a.d. As rogards Matthew and Mark inferences cannot 
bo drawn with equal certainty; for of course a compiler 
may compile at a lato date, and yet proservo traditions m 
their earliest shape; but it is at least a reasonable inference 
that the compilers of the First and Second Gospels wrote 
before Luke; and there is a balance of probability m favour 
of tho supposition that they wrote before the fall of 
J erusalem. 

Coming to moro general evidence, wo find (see p. 791) 
that (1) Mark, at least in many passages, includes the 
original tradition from which both Matthew and Luke 
borrowed; (2) live language, loss polished than that of 
Matthew and Luke, appears moro natural for an earlier 
Gospel in tho first and rudost ago of the church; (3) 
Mark’s version of tho tradition contains many expressions 
which might naturally bo considered “ stumbling-blocks,” 
and which, in fact, wore rejecled or nob inserted in tlio 
other Gospels; (4) the omission of all account of tho 
manifestations of Jesus after the resurrection indicates 
a very oariy date; and though it may be said that this 
omission arises from the fact that the Second Gospel was 
accidentally loft incomplete, yet this answer will not 
account for the omission of tho genealogies, and of all 
account of tho birth and infancy of J esus ; (5) the inter- 
polated appendix describing the resurrection of Jesus, 
quoted as it is by Iremeus, shows that oven in the time 
of Ironscus (170 a.d.) the Gospel had been long enough 
in use to admit of widespread interpolations. All these 
facts lead to tho inference that Mark was compiled earlier 
than any of the other Gospels, and probably some timo 
bofore 70 a.d. It is almost impossible to fix any date 
(worth stating) after which the compilation must havo taken 
placo. Those who accept as literally true Mark’s accounts 
of the feeding of the four thousand and five thousand, tho 
walking on the waves, and the exorcism of the Gadarenc, 


may naturally carry back his history to the first years of 
the Galilean church , and even those who interpret these 
accounts symbolically are ready to admit that a very short 
space of time is often quite sufficient, by misunderstanding 
and accretion, to erect supernatural narratives on a basis 
of natural and symbolic story. But any approximation to 
a date after which the Gospel was compiled must be deferred 
till we consider the external evidence. 

The narrative of Matthew does not leave us quite so 
uncertain The mention of “the Jews,” which is so 
frequent in the Fourth Gospel, is justly regarded as a 
proof that the author was writing in times when the 
Christian church was regarded as definitely and antago- 
nistically separated from the Jewish nation. In the 
synoptists it is the “Pharisees,” not the “Jews,” who are 
in conflict with Jesus. But m liis account of the resur- 
rection Matthew (xxviii. 15) uses the word in this anta- 
gonistic sense. Further, ho twice (xxvn. 8 , xxviii. 15) 
uses the expression “ even to this day,” of events occurring 
shortly before or after the death of Jesus,— thereby showing 
that a long interval had occurred between the death ot 
Jesus and the compilation of the narrative. The tone of 
the Gospel, as compared with Luke, indicates a period 
when the Jews still existed as a nation, and when the 
abrogation of the law and the destruction of the temple 
were not yet accepted as recognized facts; but the number 
of parables upon the end of the world and the judgment, 
the tendency to dwell on exclusion rather than inclusion, 
on the “many” that are shut out rather than on the 
“few” that are chosen, and the atmosphere of gloom 
generally characterizing the Gospel, point perhaps to the 
crisis immediately preceding the siege of Jerusalem. The 
additions concerning the birth and incarnation may seem 
to imply a later date, but when we i effect how natural 
it was that in very early times the church should attach 
importance to these subjects, the wonder will be, not that 
these narratives were written so soon, but that they were 
deferred to so late a period as forty years after our Lord’s 
death. It is also extremely remarkable — and a mark of 
early date as compared with Luke — that even in this 
developed form of the Gospel the accounts of manifestation 
of our Lord after His resurrection should be so scanty, 
doubtful, and vague. 

In Luke the signs of later date abound • — (1) the pre- 
existence and implied failure of many “ attempts ” to set 
forth continuous narratives of the things “ surely believed 
(2) the mention of the “tradition” of the eye-witnesses 
and ministers of the word as past, not as present (wapeSocrav) 
(i. 2) ; (3) tho dedication of the Gospel to a man of rank 
(fictitious or otherwise), who is supposed to have been 
“catechized” in Christian truth; (4) the attempt at 
literary style and at improvement of the “ usus ecclesi as fi- 
cus” of the common tradition; (5) the composition of 
something like the commencement of a Christian kymno- 
logy ; (6) the development of the genealogy and the higher 
tone of the narrative of the incarnation ; (7) the insertion 
of many passages mentioning our Lord as 6 avp m, not in 
address, but in narrative; (8) the distinction, more 
Bkarply drawn, between the fall of Jerusalem and the final 
coming ; (9) the detailed pLediction of the fall of J erusalem, 
implying reminiscences of its fulfilment; (10) the very 
groat development of the manifestations of Jesus after the 
resurrection, The inference from all this evidence would 
be that Luke was not written till about 80 a d. at earliest. 
If it could bo further demonstrated that Luke used any 
Greek Apocryphal book (Judith, for example), and if it 
could be shown that the book in question was written after 
a certain date (Renan suggests 80 a.d. for the date of the 
book of Judith), it might bo necessary to place Luke much 
| later; but no such demonstration has been hitherto produced. 
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External Evidence. 

The The composite nature o£ the synoptic Gospels will 
saihe^t a ip oc t the inferences wo shall draw from early quotations 
tons'" of passages found in them, where the authors of the 
iiom tks Gospels are not expressly mentioned. If, for example, we 
(Jobpels, fmd in Justin a passage (quoted as a saying of the Lord) 
which is found both in Matthew and Luke, Justin may 
indeed have quoted it from Matthew or from Luke; but 
it is also possible that he may have quoted it neither from 
Matthew nor from Luke, but either (a) from the common 
source whence Matthew and Luke derived the passage, or (b) 
from some other book or tradition, which, like Matthew and 
Luke, included the passage in its collection or compilation. 
The same applies to a quotation from the Triple Tradition. 
It may be quoted from Matthew or from Mark or from 
Luke ; but it is also possible that it may be drawn from 
none of these, but from tbe common tradition itself, or 
from some other treatise based on the Triple Tradition. 

Taking the evidence chronologically, wo come first to tho testi- 
mony of Paul, who, in the First Epistle to the Coimthiaus, says 
(1 Cor. xi. 23), “1 leceived liom the Lord that which also I de- 
livered to you ; ” and then follows a description of the institution, 
of the Lord’s Suppei, differing maternity from Matthew and Mark, 
and agreeing in the mam with Luke, except that Paul repeats 
twice the command, “Do tins in lememhianee of Me” It would 
seem unreasonable and scarcely reverent to suppose that a special 
revelation revealed to Paul the exact words of the institution ; 
hut compaung the passage with Cal l. 9, 12, we seo that Paul 
merely says here about tins part of las teaching what m Cal. l 9, 
12 he says about tho whole of it, vi/ , that he received it from the 
Lord and not from man From Ananias, or from other oldei s of 
tho church, he mayhavo received the words of oial tradition of tho 
church, bill for tho meaning ami spiritual force of il, and tho 
application of each part of it to the work of redemption, he was 
indebted, not to the elders of the church m Damascus, hut to the 
revelations given lo him in the solitude of Aialiia. The words of 
Paul, therefore, do not exclude (and tho liicts render piobable) 
the use of oval tradition m this passage This being so, it limy 
seem remarkable that Paul follows tho tradition contained iu tins 
latest of the three Gospels. It can hardly ho that Luko has here 
preserved tho earliest tradition, Tho insertion of “new” Indore 
“testament” (not inserted in tho correct text of Matthew and 
Mark), and the ampler narrative of Luke indicate a later, not an 
earlier, shape of the tradition. Tho word “ testament ” appeals in 
have been used by our Lord in the ordiiuuy sense of “ will " and 
“testament,” indicating that in that funeral feast ITo was be,- 
qmtihhitj liimself to Ills disciples for ever, 1 Tho insertion of 
“new,” by a sort of play upon tho double meaning of the word 
“testament,’ introduces the sense of “covenant,” and therewith 
a contrast between tho old and tho new covenants. But this sug- 
gestive thought (highly eliaincLemtic of Paul) seems more likely 
to have boon added to the original in process of explanation, Hum 
to have horn dropped by Matthew autl Mark through uegleei, or 
discarded owing lo thlheully. Tho probable, solution Umielbni 
would soom to bu that Luko has embodied, not the earliest tradi- 
tion, hut tho later Pauline shape of Hit) tradition. We have here 
therefore not Paul supporting tho tradition of Luke, 1ml Luke 
(in all probability) borrowing from Paul, 8 The only oilier pas- 
sage in which Paul (in the Acts) quotes a saying of Jesus con- 
tains (Acts x,x, 35) words not found m any of our Gospels, “ It is 
more messed to give than to i euchre.” 

The Second Epistle of Peter (2 Pel. i. 1 1) contains a reference 
(apparently) to the transfiguration, of which tho writer speaks as 
an eye-witness. But this testimony, most important if genuine, 
is almost certainly spurious. Tho mention of the mount of 
transfiguration as “tho lloly Mount,” mid of PuuI’h epistles as 
“ scriptures,” would iu itself suggest a Into (lain; and (’iiiion West- 
i , ott(w J /Wy, p, 175) justly says Unit “the comparative elaborateness 


, Sim Italy it ia used in Urn Epistlo to the Iteliiw (lx 17), foathfoi/ yap 
Im i/ufiots fkfkltt • <27 ret /ni'iran it/yua on $i) <1 outbifum, Tills use 
ef the word is also found iu ilio title ot the curly liiioeryiilml sunk, The Testa* 
mm/s of tho Ttrehv, Patriarch*, II is said ty Mr Kin tun, in Ids edition of Unit 
work (p, 32), that pi nimbly, liy the time of tlio composition of the TeUamrnts 
Hit , liofoio 135 ,u> ), " tho w oid (WiOijm; Itself ['!?'!?/!] haft been taken Info 
Hebrew ia the sense of 11 v ill 11 (Iluxlorf, Lex Ilabb, uv.). It would seem hi 
follow that long before Unit dote, tho wont SiaHimj was in regular use, in 
Hclmvle (ireek, to render the winning “ wilt ” or •* testament, "although of com sc 
It also represents (ami very much nano frequently, owing lo the more frequent 
repetition of (lie thought In the New Testament) tho moaning 11 covenant. 1 ' 

a If tho similarity between Luko xxli. 20 autl 1 Cor xl 2s arisen fiom an 
iutorpohitlon in tho former, in Hint case tho negntivo conclusion remains tho 
sarao, that wo kayo not hero Paul supporting tho tradition of Luke. 


[synoptical. 

of tho description (of tho transfiguration) seems to oiler an instinct- 
ive contrast to the simplicity of the eailicr Gospel.” External 
evidence is also against the genuineness of this epistle Up to the, 
times of Clement of Alexandna “no trace has been found” oi its 
existence (Westcolt, Canon, p. 319); anil uoithei Ongen nor Euse- 
bius accepts it as canonical To obtain a complete idea of the 
judgment of the church upon the canon, we must combine (West- 
cott, Canon, p. 2G1) the two canons ol the East and West ; by doing 
this “wo obtain, with one exception, a peifeet New Testament 
without the admixture ol any foreign element ” That “exception” is 
the Second Epistlo of Peter. Tho only impoitauee to bo attached 
thereloic to the testimony of an epistle thus rejected by the general 
consent of the eaily chinch is that which attaches itself to an eiuly 
literary fabrication composed so duly as to have found a place in 
our canon. Such a composition (mentioning Paul’s letters as 
“ scriptures ”) cannot have been wntten before the beginning of the 
second century; yot we find that, even at that date, tho common 
tradition is quoted most inexactly The voice fiom heaven, as given 
by the autlioi of the spuuous epistle, is, ‘O olis poo & ayamjTos 
fjiov ovris itrrtv as tv eyoi ehSiicpcrce But in Matthew (\vn 5) it 
is olris iffriv & olds pov 6 a.ycnc'p'ris ip cj> evSiinjcra' dicuvtn ai/rou. 

Mark and Luko diiler still more, fiom the Epistle, for they both omit 
dSiicTiou. The inaccuracy is the more serious because,, m describing 
the baptism of Jesus, Matthew (ui. 17) speaks of avoieu fiom heaven 
which almost exactly agrees with the avoids m the Epistle, omitting 
tho words aicoien aurov, In the.su ciieunistunces it is impossible 
lo say that tho author of this spuuous Epistlo had Matthew bolero 
him. Much more probably ho was quoting from memory , or irmn 
somo document diffoiing from any ot our synoptic Gospels, 

The next witness is Clement of Home, whose Epistle to the Clenrei 
Coinithinns, probably written in or soon after 95 A. n, (Light foot's 
Clement of Home, Appendix, p. 207), contains three passages which 
may indicate a use of our Gospels (1) In chap xiii. lie blends 
together (Haudav, The Uospeh in the tit com/ Cnititri /, p 921) pas- 
sages common to Matthew (v. 7, vi, 1 i ; a n 12 ; mi, 2), Mails (iv. 

2*1 , xi, 25), ami Luko (vi, Btl, 37, 31, 38, 37) lit a tot.se, antithetical, 
anil uniform style, reselling the voids, 'Us <r()t « reran 

X/iyoveufl/grcTai ipiv. Dr Lightfoot 1ms pointed out Ural the loose- 
ness of this quotation does mil exceed the looseness with winch 
(cliiip. 12) the name unlhm quotes the nanwtno of Raltah, and 
therefore it is quite possible that here, as there, Clement may lie 
simply quoting from memory with miothoi documents than Matthew 
autl Luke in Ins mind; hut to many the “ rounduess, compactness, 
uml balance of style” which Dr Sunilay not ires in the quotation will 
make it probable that Clement was quoting, not perhaps It out any 
other document (for else how is it that no trace remains of a doeu- 
mentary version of the word of the I/adso “rounded and oomimel” 
m style, and used 95 a. d, by so eminent a man us Clement ot Home 
nnvntniglo tlui elnuvli of Corinth '0, hut with some tradition in 
his memory (which had perhaps served the purpose of preachers, 
teachers, nml catechists in the Roman (Tiureh), blending unit eon- 
dousing the versions of Matthew and Luke into a form adapted for 
the oral instruction of converts. (2) In another passage (chap. \m) 
Clement combines Mat. xuii. (i (Mk ix. 12; La. xui. i, 2) and 
Matt. xxvi. 21 (Mk. xiv. 21 ; Lit. .xui. 22) in a manner which sug- 
gests quoting from memory, (3) A thud passage (Sunday, p. 7*') 
contains a quotation from Isaiah (xxtx. It!) (tillering It out the 
Hebrew amt from tho similar LXX. (which is, iyyifri gin <5 AoAs 
oiiros iv rtf or ip art smifi, ««t iv nus xtiAar,v a nr ore o igiunV /«?, 
i) 81 icaptita aimbv irojtyw enr^tt dtr’ Ature), tUld substituting u con- 
densed mill antithetical form, tiurtn i Kabi tmv ytArefe fit rtpii, i; 

tcupSia ain&v miJAw Air Arne Air’ tgno, which is also fntiitd iu 
Mutt. xv. 8 and Mk, xui. (i (except that they read air<'x<< for 
aicttmv). The inference bus been drawn that Clement is quoting 
ft ore our Gospels, But this is not the only passage where quota- 
tions from the Old Testament in the New appear to have been itdlu- 
eueedbyan “ ecelesiastleal use,” arising in sunn* eases fmm a desire 
to make the application closer (compare Jo, xi\, 37 with the LXX, 
version of Zueh. xii, 10, and note that this version is exactly quoted 
liy Justin, and allusively by the, author of the ApoeitlypHe, i, 7), in 
part Irom abridgment or ollict causes (compare Mat, ui. 3; Mk. i, 

II; Lit. iii, «t with Isa. xl. 3). Therefore, even i hough the citation 
in Clement exactly coincided with tire citation iu Mark mid 
Matthew, it would not follow that Clement cited it fmm them; 
and ns the quotation is not identical, the piohability is that it is 
quoted by (dement, with a slight alteration, from memory of 
“ecclesiastical use," There is also in chap ii. (“more gladly 
giving than receiving”) an allusion to the saying of Jesus men- 
tioned in Acts .XX. 35. Our conclusion is (//) that Clement of 
Rome, about 95 A,t>,, is proved to have a knowledge of the several 
scattered sentences in our common tradition which he quotes as 
“words of tiie Lord,” but Veiy loosely and freely; (A) that his 
quotation of tlni Uhl Testament appears on one occasion to lie inftu- 
uneed by Christian “eechwinstieal use"; (e) that he uses (but whether 
ns a quotation or not we have no means of dotenninuig) somo words 
not fotmd in our Gospels, which words aro attributed lo Jesus by 
the author of tho Acts of tho Apostles. 
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Ignatius. Early in the second contmy wo foi tlio first tune meet with a 
quotation from the additiou to the common tradition which aie 
peculiar to Matthew. The Curctonian or shorter version ot the 
epistles of Ignatius (107 or 115 A.P.) uses Matt x. 16 almost 
vnbatm, and possibly infers (Sunday, p 79) to the star of Matthew 
(chap u ). The Vossian or longer veision of the Ignatian epistles 
(which may he accepted as testimony for about 150 A d ) contains, 
besides an ample and somewhat exaggerated reference to the stir ui 
Matt li , thieu or four (W esteott, Canon, p 60) short but staking 
phmsea peculnu to Matthew. But none of these passages have 
marks of quotation, the words of Matthew being in each ease em- 
bodied in the writer's own words. It is lcmarkable that the only 
words of the Lord expressly quoted by Ignatius are words not found 
in any of our synoptic writers : “And when He came to those about 
(irepij IVtor, lie said to them, Take, handle Mo, and see that I am 
not. a bodiless demon.” These woids, although they have some 
likeness (the word ^atpyoare is iu both) to Lu xxiv. 39, are 
expressly said by Eusebius to bo derived from some source unknown 
to him. and by Jerome to be derived from a Gospel which he had 
translated (from Hebrew), and which was read m Ins time by the 
Niumeues ( Kireliliofer, p. 449); and, according to Origon, the 
passage occurred in Ilia teaching of Peter. It is, of course, impos- 
sible for us, upon tins evideneo, to determine whether Ignatius 
quoted from the Namraue gospel, or Irom the teaching of Petei, or 
from .some other document or tradition embodied before or after in 
both those documents. Our conclusion is Unit, by the middle of 
Hu 1 second cent my, the watered the Vnssimi version of the Igmitiim 
epistles was familiar with the Gospel of Matthew, but that lie 
also used other sources (not known to us) when quoting the words 
of the I nird m suppoit of the mitlerinl resurrection of Jesus 
abas. In tlm Epistles of Barnabas (1(10-1*25 A.i> ) is found (eliap. iv ) 
the liral apparent reference (if wo except the reference in 2 Pet ill. 
16) to any passage of the blew Testament ns “written”: “Let us 
beware lest we bo found, as it is written, uumy called, but few 
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pmssly assigned to Jesus (chap, vii.) aro not found iu our Gospels 
“ Even so, suitli lie, they that would see Me and touch My king- 
dom, must take Me, through persecution and sullontig. ” _ It is most 
unfortunate that llto inexactness of the verifiable, quotations in this 
epistlo prevents ns from laying much stiess upon the. authors 
statement .is to llm source of those whieh are unventialdo. For 
example, m elmp. xvi., tlio author has, “The wiiptum suitli, 
And it ’dull conn* to puss in tlio lust days, that the Lord will 
deliver up the cheep o| llis pastille, and their sboepfolil end 
tower to destruction, And it so happened ns tlio Lind laid 
spoken, ’* But tie know ot no “ scripture ” containing these 
words ; mid the probability is Hint tlio author was quoting from 
mommy and erroneously, as when (('Imp. v.) he combines Isa. ni. 9 
ami Wisdom it. 12, as follows: " Tin* prophet speaks against Israel, 
Woe to their soul lieetuiHO they have counselled tin evil counsel 
against tbmuselves, saying, Lei us hind the Just One, because lie 
is displeasing to ns,” Our conclusion is that, if lianmlmsis deceived 
by his memory lu attributing one passage, to “writing” or “scrip* 
lure,” lie may bo deceived about another, nndtlmt we consequently 
cannot feel sum Hint lie is quoting Mutt, xxii. 14 from a document 
and not Irom memory of owl tradition. But (a) that tlio author 
was acquainted with passages found in Matthew is certain ; and (b) 
it is also certain and uni r worthy that the only words of tlio Lord 
quoted by him ,m* minted from sources not known to us 
i’ulye.tirp. I’olyearii (horn about, (19 A,n., died 155 or 15(3) quotes (ohnp. 
if, ) sentences from tin- .Sermon on tlio Mount, similar to tlioso 
quutod by t'lmneul above, with the prefaen, “remembering tlioso 
things which the Lord said (while) teaching, Jndgo not,’ fee. 
Tho quotation, like Gleimiut’s, is antithetical uud compressed, hut 
neither lu ordor nor in words agrees so far with Clement’s as to 
make it in the least degree probable that Polycarp anil Clemeuturo 
quoting from a written version differing from our synoptics, lliero 
is also a quotation from Mat. .uvi. 41 and Mk, xiv. 38, and a refer- 
eneo Ui hint, vi, 13, “ Asking the iJl-bobolding God not to lead us 
into templiiliouj even ns Lhu Lord said, Tho spiritimlocd is willing, 
but the, flesh is weak,” Two other coincidences (chap. v. aml vi.) 
mm to refer to Mat. xx. ‘AH; Mat. ix. 35; Mat, vi. 12, 14; Lu, xi, 4. 
Them aro no supposed allusions to apocryphal writings in l’olyearp 
(Westcott, Cum, p, 01), It will bo «cwi from what has been 
said abtive Hint there is nolliing munrkablo in tho great varia- 
tions with which the “Mormon on tho Mount" was taught ami 
quoted among tlm Christians in llm Aral cenlurjr. Like llm 
“ Lord's Bray or," H has not a literary but a practical interest. $ and 
being nun'll used in many different elmrches from the earliest times, 
it may naturally have assumed tunny different shapes serviceable 
for eatechisU and inenehers. This consideration (and tho possi- 
bit Hiss of variation arising from translation) limy easily account for 
tin variation between Clement and Bulvcfirp, without necessitating 
or justifying, oven u a working hypothesis, tho supposition that 


Clement or Polycarp, in quoting the “ Sermon on the Mount,” 
quoted from other documents than our existing Gospels 
The “Shepherd” of Hennas, written about 135-40 ad., “con- Slieplien 
tains no distinct traces of any writing of Old or Hew Testament” of 
(Samlay, Gospels). This is worth healing in mind, as a warning Hennas, 
that the nature of the subject will greatly affect the irambei of 
quotations fiom the scriptuies m any early books. The allegorical 
naliue of the “ Sheplieid,” intended more as a stimulating tale 
than as a polemical or hortatoiy discourse, dispenses with scuptural 
illustrations , and in the same way Justin, m Ins Second Apology , 
refrains fiom quoting the sci iptures, while in Ins oilier works lie 
multiplies quotations or references. In appealing to the heathen, 

Justm “ quotes the scriptuies only when he must speak of tilings 
beyond the range of common history, piefeiring elsewlieie to appeal 
to external documents such as the enrolment of Qumnus and the 
Acts of Pilate” (Westcott, Canon , p. 110). 

Pa nuts, who wiote about 130-140 ad , composed five hooks, Papias. 
entitled “Exposition (efryy^rews) of the Oracles 1 of the Lord.” 

It is (apparently) 111 an intioduction to this work that he speaks 
(Euseb,, 111 . 39) of traditions gatheicd fiom different sources : “ But 
I will not shrink from placing along with my interpretations 
(epwptlats) as many (traditions) as at any time I learned well, and 
well stoied up in memory from the elders " The noun “inter- 
pretations” (epjuijvsiais) may receive some light from Papias’s own 
use of the words Ipprivtorys and ippp-thu, as quoted 111 the same 
chapter of Eusebius “Miuk,” he says, “was the mteipreter of 
Peter (Ipprivtvriis II erpoo gtv&ptvos) again, *' Matthew wrote 
his scriptuies (\igia) in Hebrew, and each man interpreted them 
[ypixiivtuat) as lie best could !> Bo Eusebius himself 111 the pi Deed- 
ing chapter tells us that some believe Clement to have “inter* 
prated” Gpinjrtwrcu) Paul’s (Hebrew) Epistle to the Hebrews into 
(hook. Our conclusion would lie that the word ep/ujec’at may 
here mean, something more than inera “ commentary ” ; it may 
imply that lie, as others had done, wrote an internictation of the 
“ Login,” accompanied by comments and by supplementary tradi- 
tions. At all events lie does not speak ol any one Greek 
“ interpretation ” of Matthew as being as yet paramount and autho- 
ritative, so as to exclude tho necessity of further “interpretations.” 

Of Mark he sneaks (rathe poison of “tlio ehlei”) almost apolo- 
golietdly, implying that his narrative had been censured for Us 
incompleteness and uupolisltcd style; and he defends it by quoting 
a tradition from “ tho older ” (apjiiuently, John the eider) thus :— 

“ Maik, having become Pctei’s interpreter, wiote down accurately 
all that ho remeiubeied— not, howevei, in ordoi— both the words 
and deeds of Clm.st. Tor lie neither lieaid the Lord, nor attached 
lumself to Him, hut later on, as I said, attached himself to Peter ; 
who used to adapt his lessons to the needs of tho oecnmon, hut not 
as though lie were composing a connected tmatiso of the discourses 
(\4ywv, v. r. Ao-yiW) of tho Loid : so that Mark committed no enor 
in writing down some matters just as he reniembeicd them (aire- 
pvrtixducvat). For one object was in Ins thoughts (hbs gap *Vo<e?ro 
irpcWiai')— to make no omissions and 110 fake statements iu what 
hohoiud.” „ , , 

Much of tins exactly applies to our Mark. If wo desire to know 
what is meant by Mink’s not wntiug “ in order,’ 1 we have only to 
turn to Luke, who made it his object to write “in. older/’ and 
whoso arrangement, chronologically as well as artistically, differs 
from Mark. It is true that we may be disposed to think Mark’s 
“ordei” not inferior to Luke’s; hut the fact is indisputable that 
Luke attempted to write “in older,” and that his “order” diffeis 
considerably from that of Maik, who manifests no purpose except 
the desire to put down what ho knew as ho remembered il. It has 
been shown above (sec p. 802) that Maik’s Gospel is lather a col- 
lection of anecdotes than a connected n air at no ; and of such a 
collection it would ho natural to say that it was not written as an 
orderly narrative. To the single evideneo of Papias, derived from 
au unknown older, not much importance can he attached , and it 
is very doubtful whether the most searching investigations will 
over determine with certainty the name of the author or authors oi 
any ono of tho synoptic Gospels. But at nil events, it is only 
reasonable to admit that tho hypothesis of “ notes” taken irom oral 
discourses, aud serving as the gioumlwork for the Second. Gospel, 
would explain many of its phenomenal If these oral discourses 
embodied tlio early common Greek tradition, it would he easy to see 
how tho First and Thinl Gospels come to resemble the Second 
Gospel, although all three Gospels aro mutually independent. As 
regards tho First Gospel, it has been shown above that internal 
evideneo is against the theory of a very early authorship ; and we 

~ J No ono word in English will exactly express the word Xdyia, which was 
nacd Until Mme and after Tapias, to mean not merely “sayings hut " Sciip- 
tmcH”-T.lR!itfnot, Cvnienipornm Kevitw, Oct 1875. 

4 <’f also Clem. Alex, A 'tram , vii, 17, 100, where ceitain Iieratics appeal to 
Glanclna too Ilrrpou fp/njvilft 1 and Jerome suggests as an explanation of the 
diffeience in style between the First and Second Epistle of Peter that the apostle 
used diffei onl inltrprtien (Kirohhofer, p 27ft), Tho point for consideration is, 
not whether tho statements of Papias are correct, but what Papias meant when 
J 10 spoil 0 of Mttik ns ipwwnh and of himself as wiling eppivdat. 
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must add Lliat it exhibits no signs that tlie portion before the call of 
Matthew was mitten from lioaisay, and that after the call of Matthew 
by an eyo-witne&s But there seems the following strong argument 
m favour of the tradition of Tapias as to the authorship of Matthew 
if there was no basis for it, if it was a mere fiction or guess, why 
not select, as the author, sonio more distinguished apostle, Peter, 
John, or James ? Tins argument is neutralized by the following 
considei ation. The apostles (Acts iv 13) w ere known m the earliest 
days to have been unlearned and ignorant men ; and although the 
Holy Spirit gave them power to speak and teach, it was less natuial 
that they should be inspired with power to wnte and to compose 
connected treatises. But Matthew being a publican, and necessaiily 
ready with liis pen, might natmally he supposed m the post- 
apostolic generation to he a skilful writer , so that if an eaily 
ti edition with general apostolic authority was committed to writing, 
tlie church would naturally select Matthew the publican and ready 
writer as tlie speeial authoi of it Mcveitheless, the testimony of 
Papias is mipoitant as attesting the belief (1) m a Hebrew origin 
for the Logia oi the Gospel senptures, and (2) m an caily multipli- 
city of “interpretations.” 

The apologetic tono in which Papias introduces the traditions, 
which he “lull not sluinlc from placing along with the interpreta- 
tions ” of the scriptures, indicates that the written scriptures were 
gradually subordinating tradition, lie nowlieie expresses an 
opinion that the Logia are unauthontativo, hut ho implies that 
they regime “ interpretation," and adds (almost as though it weic 
an idiosyncrasy) that he set a great store on supplementary tradi- 
tion from the soiucos nearest to the ti utli, —not only taking plea- 
sure, m those who taught the commaudmeuts that came from tlie 
Lord (who was) the very truth [i c., the disciples of the Lord), but 
also questioning any who had “ attached themselves to tlie elders," 
whom he used to examine closely on the utteiauees of Andrew, 
Petor, Philip, Thomas, James, John, Matthew, or any other of tlie 
disciples of the Lord, and on the sayings of Aristion and the older 
John, the disciples of the Lord. 1 


1 Eus ,11 E, iii 31) . Ovh d/ii/j/cru) Si erm ual lira ttotL mtpa ruiv urpccr- 
[ivripmv aoXuis Zpadov teal KaXm s cnvipj.6vcv<ra , erwrit^tu rain ip/u j- 
vdavs, SiajScfiaioipcvos ircpl aiiruiv dXvila.au ov yap rots rii iroXXa 
Xlyovcrtv tvatpou, ti/arrep ol i roXXot, ttWit rots t dXijdP) StSSurhovaiv, 
oval toIs Tfts dXXorplas ci/roXth puppovciovcnv, dXht rots Tils Trap it 
too Miplov rfi rclcrru SiSopivus /cal «V abrP/s urapayiyi/opivas tP/v 
dXpiclai cl Si tou hat TrapvKoXovihihdii tis rots -irpLcrjlurtpoLi fXOtu, 
rots tcTjw '/rpccrfSvript/W dvihpivov Xiiyov s' tI 'AvSpiai f) rt Jlirptn 
cIttoj i) rt i'lXnnros 1 ) rt Owptts f) ‘IttMi/ios v rt ’lcodwijs fl MrcrDiiuiv 
V ris IItc/jos rtov too hupitw pativTaw, tl rc 'Apiartmv ud a ir/iur/hi- 
Ttjoos ’Iwdwnje ol too Miptov paiured Xiytwcrt. It is maintained by nlile 
Bcliolars (from whom dissent can to expressed only with great dUlldciioe) Hint 
tlie Xiyovtrt indlcales that Aristion and John the oldoi were, living, while the 
tlrcu indlcales that Andrew, Peter, John (lie apostle, Matthew, and all the 
rest of the apostles were dead at the lime 11 when Papias l>egnn hut lnvesllga- 
tlons 1 ’ (WestcoLt, Canon, p. (10). Now, John the apostle Is supposed lolmvo died 
at a very advanced ago, about 08 ad., and Papias (Llglitfool, t'l/ntemporary 
limeto, May 1873) to have been bom about 60-70 ad, and to have will! on 
(Westcott, nt sup) about 1 10-130 ad, Wo have llmreforo to mippoHc on this 
Iivpolliesls (a) lliat Papins did not 11 begin Ills Investigations" 1 111 ho was tw enly- 
cigliL or thlity-elglit years old (?,e , not till seven or seventeen years after ho 
had attained to nianlinod), although the npostln John was living all that time In 
his immediate neighbourhood ; (3) that two personal disciples of Jesus outlived 
tho aged apostle Jolm for a, period long enough to enable I’aplas to conduct a 
s} stomal lo lnvesllgutloa into their tradilimm dining their lifetime “fmpio- 
bablo” Is too mild a woul for sueli a hypothesis, ft seems very much nine 
pi olmblo that Xcyauirir Is slmiily the guiphte present used for variety. I’aplas 
desires to make a (list Indian between the dicta of the apostles ami the less 
authoritative uttornnees of Aristion and John tlw elder, who weie not aposlles. 
For this purpose he not only (1) menllmiH them separately, hut also (*-’) voiles 
the construction, changing t! Into !l rc, and (11) chirr into Xiyn, A hundred 
instances might bo given from the Gospel of Hi John u’oiie, where eltrc and 
Atyeinro used indlfferenlly and nlteninloly for thn mere purpose of variety; 
seo Johnlv. t), 10, 11, 13, 13, 17 (l ns), and (ho whole of I ho gospel passim. Ami 
fortlmiBoof Xtyalna dependent Rcnlenca following an import. Indie, com- 
pare Plato, A pul, 21 li, iiTopmw rl ’/rare Xiyti, “f was la doubt im (o wluit 
(tho oracle) meant." It Is truo tlmt Eusebius, though ho deules Itviueus’n 
asset linn Unit Papias was a hoai or of John tho apostle, nmlntnhusd that l’aptas 
heatd John tho elder. But lie appears to have no evideneo for lh!« atatemeut 
except tlin sentence just dunled, nml tho fact that Papias act down certain 
traditions of John tlw elder, iiienlloiiLng 1dm byname. IBs words are: "'hpict. 
rlcaiws St hid Toil vrpcrrllv-ripcnj ’ha/tuumi avTtjhaou eavrSu 
ycuarOai. ’Ouopairrl^ yovv nraXXdut atiTuw pupum/eieeat iv r ait 
aiirtni (Tvyypt'tppairt rUh)atu avrdnt rrapaSticrw!, Tills is quite lli-uflirient 
In face of the great difficulties In sueli a suiiposltlon. The only tradition of an 
elder quoted by Eusebius from Papias with any words of preface begins thus: 
"The elder sulil lids also," Huoli a preface Is quite consistent, with the supposi- 
tion that Papias lmd heard llio tradition, not from tho elder lilmseK, hut ft mu 
one who had attached himself to Urn elder (rnipiihaXmiOiihtbs rtf vrpetrfiv 
t <'/)(») ; nml the above-quoled sentence of Papias Itself bettor suits sueli a 
supposition, for tho "rross-exiimluhig of those who had attached themselves to 
Urn elders " naturally applies to alt (he names that follow, and moro especially 
to John, since ho in expressly Included In the class of “ oldens." "X used to 
eim-cxamtne any that fame, in my way who had attached themselves to tlm 
eklois (asking thorn), what said Andrew , . . uml about tho sayings of 
Aristion and John tho older;" suioly the natural Influence is that Ailstlon and 
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It must he added that Papias, besides recording the raising of a 
dead man by Philip, and tho drinking of poison without injury by 
Justus Mimamed Barsabas, is said by Eusebius to have narrated 
several “ strango parables and teachings of the Saviour,’’ and other 
fabulous matters, originating from a literal understanding ot figura- 
tive expicssions He also published “a story about a woman 
accused m the pies cnee of tho Lord for many sms, which is con- 
tained in tlie Gospel acooidiug to the Hebrews ’’ (Eusel) , ib.) It 
has been demolish atod by Dr Lightfoot that Eusebius, m treating 
of the disputed and undisputed wntmgs of the earliest times, 
adopted one com sc foi the fonnei and another for the latter (1) As 
to the disputed books, tho imiilcgomcna , lie pledged himself to 
“ record when any ancient writer employs any book belonging to 
then class,” but (2) as regards tho undisputed canonical books, lie 
oulypiofesses to mention them, “when sueli awnicr luts something 
to toll about them ” (rlvarepl rav ivSiaO-tpcuv dp-prat) Oonlcmjwca y 
lievicw, Jan. 1875 Wo aio not tliereibio to infer ft cun the silence 
of Eusebius that Papias dul not know or quote tho Gospels of Luke 
and John, but only that ho stud nothing about them; which of course 
might auso from eilliei of two causes, either because ho dul not know 
of then existence, oi because, knowing their existence, lie “hail 
nothing to say about them.” Wliat hearing this may have, on the 
authorship of the Fourth Gospel we shall see hereafter. But, so far, wo 
sec w'ntten scriptures still (1) supplanted by oral liiulilion ; (2) freely 
criticized as madoquate; and (3) accompanied by memoirs of various 
interpretations from some Hebrew original; though rapidly omoigmg, 
if they have not already emerged, to authoritative definiteness, 

One fact is of tho highest importance. We have seen that Papias 
was of a curious disposition, discontented with the written records 
before him, and anxious to supplement them by traditions. IJe was 
also, according to Eusebius, a man of no great judgment, fond of re- 
cording wonders, and, by Ins own account, loud of recording novelties. 

If therefore tliero had been any other lion-eanomeal Gospel at Unit 
time, rivalling our present Gospels, and known to Papias, it seems 
probable, if not cerium, that In 1 would lmvo used such a book ; and, 
if lie had done so, Eusebius could not (in the. execution of his plan) 
have fuilod to mention such a lists ; hut Eusebius makes no mention 
of tho use of any non-etmonictil gospel by Papuis. Even in tho 
nan a ti vo of the sinful woman men fumed above, which was found 
in the Gospel according to the Hebrews, Eusebius expressly avoids 
stijing that be derived the narrative from that Gospel, lie ntotoly 
says thill, l’upiiis “has published a naruilive which is contained in 
llio Gospel according to the Hebrews” (it is probably the mimtlho 
interpolated m Jo. viii. 1-11) ; whereas, almost in the flume sen- 
tence, he says that Panins “lias used testimonies from the First 
Epistle of John." Turn negative evidence from the silenee of 
Papina is strongly in favour of our Gospels. 

in the works of Justin Martyr (who is supposed to have written Justin 
his AjH/hujirs and JUnhujuf mth Triipho, Jtlfi 117 A. in; so lfovt, Martyr, 
quoted by Westcott, Canon t p. 98) wo find definite and abundant 
mention of written documents containing the fuels of llio Gospel 
narratives, hut no assigned names of authors. Tlie Gospel is by 
him considered as a whole, sometimes culled (vayyiXtu, sometimes 
tvayycAiov, hut frequently tA airo^eipnii't Spara ruv &7iwr<lX«e, 
and cmi’fl (when ho is refeiring to Mark’s Gospel) t« 
para Ucrpov. Hearing in mind Xenophon's well-known hmipirq- 
povtiipara Su/cpdrous, from which title “the word had already been 
borrowed by several writers ” (Westcott, Cttnuti, 108), we might 
naturally infer that the memoirs were not written by the apostles, 
but about the apostles or rather about, their teaching; ami this 
view is eoniumed by what I ’spins says (above) about Murk, that, be 
uTTtpvtipdi'tvtTt, " recorded from memory,” tho touching of IVler. 8 
This probably was originally the meaning of the title us applied to 
tan* Gospels } lmt if seems to have been understood differently by 
Justin, us though it meant “written by the apostles.” Form 
describing tint descent of the Holy Spirit on Jesus at lbs baptism 
he uses the words, “The apwtlfu wrote.” it might indeed be mid 
that be has in his mind Matthew and John, For John also records 

John are im’lnrtetl In tlta " elites." If tills tm ho, every tllltleally vnniidteit, 

Papias, llioiiKli placed liefave Polyrmp Py Kti-crLtuts may lmvo been naturally ho 
placed bpcamte ho died liefmet lie aged Pot) cm p, so that Ids work fell In a pet (ml 
preceding Poljoirj'? but lie may lmvo been Imrn about tlitt same time or biter, 
say 80 a.d. In that case the bud of the apostles would lone passed away bigot o 
Papins was nineteen; nml when Papias began hi* Investigation* 1m would nwe*- 
snrily hain to icly on the pupils of tlie elders, sioen tlm elders themsehes, 
whether apostles, ttsAndiewnml Peter, or nun e elders, as Aristion and John, 
lmd all pua-rd away. If, lomi i er, U should appear after nil that Papins did hear 
John (lie elder. It follows that, when Iieiwua (lean died papias ns “(lie heaver of 
.Tulin,” he either (t) meant John the elder, or (•«') confused John tlm elder wtih 
John the aposllo. In either rasa most Imjsntant eonsequanees rrdRht follow, 
bearing upon tlm antbotslitp of tlm Fourth (impel. For ll follows that, If Imre, 
then tm other oeenaluns, when apenkliiK of the suthmsidp of tlm Fourth Gospel, 

Iienroua either (I) may have meant John tlw elder wheut we at piesent auifosa 
1dm to mean John ihc Biwstle, or (2) may lmvo cimfused Jatm the older with 
John the apostle. 

3 Clomontaf Alexandria (Hu*,,//. E„ vl. Id) expressly rays that Peter had no 
part In the composition, and did not even encourage It, 1 hero jteem* to lmva 
been an early and not unnatural tendency to depredate the Second Gospel. 
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this , but St Joint's Gospel is not once quoted in. tlie whole of his 
it oiks, and it, is inconceivable that, in tins latent fashion, he should 
h.uo lcfeiml once to a writing as apostolic, which elsewheie he 
ne\ el quotes ft seems more likely that Justin eonsnleiedthat the 
aTToi.ivrifj.ovivf.ia.Ta Tltrpov ii ere written by Petex, so that the first two 
Gospels at all events were written by apostles , 01 else that ho con- 
suleieil tlie bn st Gospol not to liavo been written by one apostle, 
but to have been a joint apostolic pioducliou Elsewhere, m dc- 
smbing the agony of the Loid (Lu xxu. 44), a passage peculiar 
to Luke, he seems to have been struck with the inapplicability of 
his l.ivounto title to a work wntten by one who was onlya follower 
of (lie apostles , and instead of Ins usual fonnula, ho here substi- 
tutes “The memons wlucli I assort to have been wntten by the 
apostles, and by those who attached themselves to them but even 
this more precise description would only hold good of the three 
Gospels used by Justin, outlie supposition that the “Memoirs of 
Peter ” were written not by Mark but by Peter Tho subject is 
important, as bliowmg by what easy stages a work written by a 
pupil might be supposed (even m the face of dnect evideneo to the 
contrary) to he written by the teacher. 

For <i full discussion of Justin’s quotations from the Gospels tho 
reader is referred to Westcott, On tho Canon of tho Ncio Testament , 
pp. OH- 175, and tfaiulay, The Gospels in the Second Century, pp. 
H8 137. Here ii must sufliee to state a few general conclusions 
deduced from an examination of Ins use of the Old and New 
Testament 

We must bear in nuud then (1) that Justin is writing polemi- 
cally, and that (especially in his dialogue with the Jew Trypho) a 
main object with lum is to show that “tho prophets are fnlJilled in 
Jesus,” to the proof from prophecy ho attaches more importance 
than to any other, (2) Ho is a most inexact quoter . and though 
he quotes long passages from the Old Testament accurately, shorter 
passages are quoted from memory inexactly, while Messianic pas- 
sages, even when long, are modified (sometimes willi a closer 
return to tho Hebrew original) by Christian use and adaptation to 
Christ. (.3) Ho often inserts words and notions of his own in tho 
passages quoted from the Old Test ament: for example, lie says that 
Moses, m order to heal the children of Israel from tho plague of 
serpents, ‘ ‘ took brass aud made an imago of a cross, and set tins in 
tlie holy tabernacle, and said to the people, Should you look on 
this image and believe on if, yo shall ho saved” {Canon, p 124). 
(1) lie ascribes texts to w tong authors, and quotes the same text m 
various shapes, not only in tlillerent books, but even m the samo 
bonk ami at short inteivals (lb. 127). Tins being the case, wo 
shall naturally be prepared, in approaching tin* New Testament 
quotations of ."instill, to liiul ninny inaccuracies, and some alterations 
of fact ; especially where a slight alteration can render some Old 
Tt'slnmenf prophecy more applieablo to the New Testament nar- 
rat Ive. 

Reviewing Hie quotations from the apostolic fathers given aliove, 
we shall expect to (inti in Justin also a great number of tho words 
of the Lord and incidents in the life of Jesus quoted from tradition, 
which arc not found in our Gospels. Clement, we find, lias two 
passages roughly quoted from our Gospels ; and ono traditional 
saying quoted in Acts xx. 35. Ignatius (Vossian) rises phrases or 
sentences from Matthew four times allusively, but quotes a “word 
of the Lord ’’found in no Gospel. The author of tho Epistle of 
Harnalms quotes Matthew once, and a non-eanonieal woid of tho 
Lonl once. Polycarp is tho first apostolic father who, while four 
or live times quoting or alluding to sayings in our Gospels, quotes 
no uon*euiiomeal passages. Papins “ published ” a narrative con- 
tained in tlie Gospel Recording to the Hebrews. If then, in tho 
small modicum of quotation hitherto given, so largo a proportion 
(say a fourth) is umt-eauouical, how much more non-canouieal 
matter might we naturally expect to find in Justin, who in two 
works quotes our Gospels 07 times (Sunday, p. 110), and occasion- 
ally in long continuous passages 1 Wo shall also expect to find in 
Justin many misquotations of our Gospels, arising from interpola- 
tions and corruptions of the text, for “tho worst corruptions to 
which tlie New Testament has ever been subjected originated 
within a hundred years after it was composed” (Serivenor, quoted 
by Sunday, p. 135). A generation after Justin, IronrouK will bo 
limnd quoting the interpolated appendix of Mark, which tho 
general consent of Hehohu’H now recognizes to Im spurious ; and it 
lus been pointed out that the dilltH-onees of Justin from tho 
ordinary text are little move than the dill'eroneos of Codex I) from 
the wmie text. 

Hearing these considerations in mind, wo ought to bo surprised, 
nut at the large, hub at tho small amount of oxtranoous mattor 
which Justin has introduced into tho Gospel narrative, and at tho 
nmipamtive aee.macy with which ho lma quotod tho Gospels, 
'Pleating of the variations of quotation, Dr Westeolt has shown 
tlmt, even where Justin’s misquotations avefound iu other authors, 
the resemblances are of such a kind ns to ho easily derivable from 
some common tradition, or from some early hut now obsolete toxl 
{Canon, pn, 148-158). Tho extraneous matter may readily bo 
explained s» arising either from sense of an omission or from the 
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moibid desire to find m each incident of the life of Christ the ful- 
filment of some prophecy in the Old Testament If, for example, 
(1) he speaks of the voice from heaven at the baptism as being, 
“Thou ait My Son, this day have I begotten Thee ,” this is ex- 
plained (apait fiom tlie vaiious reading in D, which no doubt 
arose fiom the same motive) by a desue to see in the voice a repeti- 
tion of Ps. ii. 7 (2) If a file is said to have been kindled in the 

Jordan at the Lord’s baptism, was it not natural that He who came 
to baptize otheis with tlie higher baptism of file, as well as that of 
water, should Himself receive the highest baptism , or that the act 
which was alieady technically known as fur ur pis, “enlighten- 
ment,” should be accompanied (m the case of the Loid of Light) by 
that symbol which was specially chaiactenstic of the divine pie- 
sence ? (3) If Maik reeoided that Jesus was a “carpenter” (a fact 
not then suppressed by the various leading m Mk. vi 3, owing to 
such sneers as those of Celsus, Ongeu, Cont Cels , v 34), was it not 
fitting that the Carpenter, who bade men lay hand on the plough, 
and take His yoke on them, should have “ivi ought, when among 
men, ploughs and yokes” 2 (4) If he speaks of the Magi as having 
come “from Arabia,” had it not been prophesied, Ps. lxxi. (Ixxii ) 
10, that “ the kings of the Aiabians shall bring gifts” i (5) If the 
foal of the ass on which onr Loid entered Jeiusalem was .said by 
Justin to have been “bound to a vine,” must it not needs have 
been so, seeing that it was said of Juclah (Gen. xlix. 11) that “ he 
hound lus Coal unto the vine " 2 (6) Lastly, since Isaiah predicted 
(wxui. 16 m LXX ) that “ he shall dwell m a high cave of a stiong 
rock,” was it not necessary that the Messiah should not only be 
boin in Bethlehem, but also “ in a cave" 2 

In all those additions there is absolutely nothing to make pio- 
bablc, or even suggest (even though tho “ fire ” at the baptism of 
Jesus is mentioned m an apocryphal Gospol) that Justin, used any 
other wntten Gospel Ilian those known to us. These thoughts and 
others like them were floating m tlie atmosphere of every Christian 
church in those days They were the results naturally developed 
from that habit of appeal to prophecy which has produced, even in 
our own canonical Gospels, not inconsiderable effects ; aud theie is 
nothing m Justin’s additions that is not capable of being explained 
from tlie same method (developed a little fuither) as that by which 
wo may explain Matthew’s addition about the potter’s field, and 
possibly some of tlie other passages peculiar to the hirst and Thud 
Gospels. Nor does tho omission of the names Matthew, Maik, and 
Luke, by Justin, throw any doubt upon the supposition that ho used 
the Gospels called by those names It is quite possible that the names 
i\ ore given to tlieso Gospels long after their composition. The veiy 
title, ‘Tlio Gospel according to Matthew,” &c (not of, or by, 
Matthew), indicates that, oven at the time when the titles ivcie 
assigned, the compilers were regaided rather as editors of an old and 
received tradition than as authors of a new book. It is Iheiefore 
quite possible that Justin (who mentions John by name as the 
author of tho Apocalypse) may have used the first tluce Gospels, 
and yet have, been ignorant of the names under which they are now 
oxinent. 

Tin ec most important facts remain to he mentioned, (a) Justin 
tells us that in lus days the memoirs of tho apostles were Tead with 
tho books of the prophets in the service of the church. This public 
reading of the memoirs must have given, if not a complete security, 
at least a considerable guarantee, against material alterations. The 
fact that the new traditions were now placed on a level with the 
ancient and venerable writings or scriptures of the Old Testament 
was a still moro effectual barrier against change. ( l ) Although 
Justin mentions sayings of our Lord and events m His life not 
found in our Gospels, yet “he never does so when he proposes to 
quote tho apostolic memoirs” (Westcott, Canon, p. 157). (e) In 
describing the fire kindled m the Jordan and the voice from heaven, 
ho tiot only docs not quote the memoirs, hut, by implication, dis- 
tinguishes these statements from other statements immediately fol- 
lowing, which are quoted from the memoirs (Canon, pp. 158-159), 1 

To conclude, wo find that, although Justin knew and used tradi- 
tions, yet (1) he set a special value on certain writings, which were 
publicly road in tho churches ; (2) ho believed these to have been 
written by apostles, or tho immediate disciples of apostles, and ho 
repeatedly quotes them under this title ; (3) though he does not lay 
stress on miracles (for miracles would be assumed, by the Jow 
Trypho, neeustomod to the miracles of Moses and Elisha, and they 
would ho rather harmful than helpful to Ins cause in tlie eyes of 
educated Greeks aud Romans), nor on the longer lessons involved 
in Christ’s parables, yet he. covers the greater part of our Gospel 
history, and much of our Lord’s teaching through maxims ; this he 
does to such an extent that it is possible (Sunday, pp, 91-98) to 
reconstruct from liia quotations a fairly connected narrative of the 
incarnation, birth, teaching, crucifixion, resurrection, and ascen- 
sion of the Lord ; (4) tho whole of this narrative (with the exception 
[ of tho few unimportant incidents mentioned above, and one or two 


I * poihaps wo may also lay some stress on title fact that, In tlie seven passages 
In which Justin uses the phrase, *• it is wiitton," as applied to the memoirs, he 
almost always agrees verbatim with Matthew or with Luke (Canon, p 130). 
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traditional sayings of Jesus) is found in Matthew, oi Mark, oi 
Luke, or m all thiee, and there is also a refeience to an incident 
leeoided by Mark alone ; (5) he never, as fiom these memoirs, 
quotes any avoids, oi alleges any incidents not found m otu Matthew, 
Maik, or Luke , (6) he never quotes any ixval Gospel, noi alleges 
any words or facts which make it piobakle he used a rival Gospel , 
(7) such non-canomeal sayings and facts as he mentions are leadily 
explicable as the results of lapse of memoiy, general looseness and 
inaccuracy, extending to the use of the Old as well as the New 
Testament, and the desue to adapt the facts of the new scnptuies 
to the prophecies of the old Onr conclusion is that the memous 
of the apostles which include so much that is contained in onr first 
thiee Gospels, and winch weie continuously lead m the services of 
the chuich from the time of Justin downwards, cannot have passed 
into oblivion a few years aftenvaids, so as to have, given place to 
rival Gospels not known to Justin. They must he identical with 
the Gospels, to some or all of which testimony is successively home 
by Mai cion (140 ad ) m spite of his aibitraiy and entirely un- 
critical excisions ; hy the heretical Clementine Homilies (160 ad*) 
in spite of occasional use of apocryphal sources , by the Mvuatorian 
fragment (170 A D.) , by Atlienagoras and Pfcolemmus, and the 
churches of Yienue and Lyons (177 ad ), till the century closes 
with the affirmation of Iienseus, who not only uses three synoptical 
Gospels with the Fornth so fully as to leave no doubt of the identity 
of his Gospels with ours, but also is so convinced of the essential 
necessity that there should be four aud only four Gospels, that he 
discerns m the quadriform nature of the cherubim a type of the pre- 
ordained quadrifom natuie of the records of the life of Christ. 1 
Sammaiy In the foregoing remarks attention lias been mainly 
of the directed to definite evidence, whether external or internal, 
evidence limits space, as well as other considerations, prevent 
the discussion of that more indefinite evidence which might 
perhaps be called indirect external evidence, and which 
would treat of the influences amid which the Gospels 
grew up and by which they were likely to be moulded. 
For such a discussion it would be necessary that we should 
place ourselves in the position of a disciple in some early 
congregation of Jewish or Gentile Christians, and en- 
deavour to realize the influence exerted upon the Christian 
records— (1) by prophecy ; (2) by heathen religions , (3) 
by Eastern metaphor acting upon "Western literalism , (4) 

The Gospel 1 As a good deal of stress has been laid upon the apoerjphal Gospel of the 

of the Hebrews, from which (according to the testimony of Jerome, Kirchhofer, p 440) 

Hebrews Ignatius quoted, it may be well to show that this was later than our Gospels 

(1) We have seen above (p 807) that in the common tradition ’Iijtroi s is 
habitually employed, and that the use of 6 Kvptos, “the Lord,” in nanative is 
a sure sign of later origin , but “ the Lord ” is habitually used in the narrative 
of the Gospel of the Hebrews (see Kirchhofer, pp 450, 453. 454) (2) It softens 

moral difficulties (a) in the story of the lieh young man, the Lord says to 
him, “Behold, nuny of the brethren, sons of Abiaham, aie covered with dnng 
and dying for hnngei, and thy house is full with many good things, and naught 
goeth forth at all from thee to them, ! thereby blunting the point of the young 
man’s i ejection, (b) after the voids “If thy brother shaU sin against thee” 
(<•/ Matt xvfii 22), Jesus adds, m the Gospel of the Hebrews, 1 m word, and 
if he shall mate thee amends” (76 p 454) ( m verbs et satis nbi jeccnt). (c) 
the erroi in Matt xtiu. 35, "son of Baiaehiah,” is corrected into “fllunn 
Jojad®," Jerome (lb p.455). (8) It inei eases the marvellous element (a) 
at the baptism, of Jesus, “It came to pass when the Lmdwascome up fiom 
tii® watei, the whole fountain of the Holy Spirit came down and lested 
UDon mm, and said to Him, 0 My Son, m all the prophets I was awaiting , 
Thee, that Thou nughtest come, and that I might find rest in Thee, for Thou ’ 
art My rest, Thou art My first-born Son, who reiguest for over” (76 p 454), ' 
(6) hence the Holy Spirit is called the Mother of the Lord, and it is said hy the 1 
Lora, " But now My Mother, the noly Spirit, took Mo by one of My hairs, and 1 
carried Me away to the Mount Tabor” (76 p 451), (c) after His resurrection, 
it is added that the Lord ordered a table and bi oad to be brought, and caused 
His blotter James to bieak his fast, when James had sworn not to eat bread ! 
till he had seen the Lord; in this story James is called “James the Just,” n 
title whieh in itself is a mark of late composition, 

To tins note w e may add that Oelsus, towards the end of the second century, ! 
speaks of “the writings of the disciples of Jesus” (76. p. 330) us the source of i 
his information, and mentions nothing (so fai as we know) of any importance ; 
that is not fonnd in our Gospels. It is true that Ongen (Cent dels,, u 74), m '' 
answer to Celsus’s boast that he had crushed the Chitons with facts taken ! 
fiom then own writings, leplies, “ But we showed (above) that there has been 
a great deal of nonsensical blundering, coffin ary (yrapa) to the Writings of oirr ' 
Gospels, fc , but if we i efer to what lias gone before, we find that Origen is ! 
referring (1) to Cclsus's unfair inaccuracy, e.g., in saying that Jesus was 
beii ay ed, not by one disciple, but by Bis disciples, (2) to such blunders as the 
confusion of “ Chaldaians ” with “ Magi, ” (3) to his ignorance of the number of 
the disciples, &e Tb ere is therefore eveiy i eason to beh eve-far if Geteus had 

attacked any apociyphal narratives as repiesentmg the faith of Christ, Ongen 1 
could not have failed to take advantage of the triumphant rejoinder which such 
a mistake would have afforded him— that an assailant of Christianity, writing ' 
before the end of the second century, knew of no writings of the discrples -of 
Christ upon which he could base any effective attacks ngamst their religion, !| 
except our fom Gospels. ! l 
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by the ritual aud language of the Lord’s Supper ; (5) by 
the universal predilection for the marvellous , (6) by the 
fall of Jerusalem. The results thus obtained would be m a 
great measure conjectural , but, compared step by step with 
the results deduced above, they would enable the reader 
to feel additional confidence m conclusions supported by 
the double confirmation of indirect as well as direct 
evidence. The best work in Englisk bearing on this sub- 
ject is probably the translation of Keitn’s Jesus of Nazar a 
(London, 1876-79), and there is also much valuable in- 
formation in the Appendices to Canon Farrar’s Life of 
Christ 

The Fourth Gospel 

Authorship. 

Evidence from earliest Tradition . — Before considering Early 
the subject matter of this Gospel, it will be well to con- evidence 
sider the evidence, direct and indirect, bearing on the c . f airtIlGI 
authorship. The author is not mentioned in the Gospel S u ^’ 
by name, but only as “the disciple whom Jesus loved” 

(xxi. 24, 20), “ which also leaned on His breast,” and 
to whom Jesus commended His mother from the cross 
(xix. 26 , xni. 23). The first writer who mentions John 
as the author in connexion with a passage quoted from 
our Fourth Gospel is said to be Theophilus, who wrote 
towards the close of the second century (170-180 a.d ). 

The Muratorian fragment (170 a.d ) speaks of the apostle 
as the author of a Gospel, but does not quote from it. 

But Theophilus quotes Jo. i. 1, as wntten by John, one of 
those “inspired by the Spirit” {nyevparo^opo. w)A It is 
a natural inference that Theophilus (at so late a date), 
using the name thus without further definition, meant 
by “John,” the “John” best known to liis readers, i e , 

John, the son of Zebedee, the apostle, But there is un- 
usually strong evidence to show that John tho apostle 
wrote the Apocalypse, so strong that we may assume tho 
apostolic authorship of that book with more confidence 
than the authorship of any other book in the New Tes- 
tament, except some of Paul’s epistles. The question 
therefore arises, bow far does the style of the Gospel, 
which was said by Theophilus (170-180 a.d.) to have 
been written by John (presumably tho apostle), agree with 
the style of the Apocalypse, which wo have so good reason 
for believing to have been written by the apostle John ? If 
we assume John to have been four or five years younger 
than his Master, he would be, according to tho commonly 
received date (68 a.d) of the Apocalypse, about sixty- 
seven or sixty-eight years of age when he wrote that 
work. By that age (one would suppose) an author’s 
style would, if ever, have reached its maturity. Even 
if he were ten years younger than Jesus, so that ho 
was only a little over sixty years of age, yet Iris stylo 
would not be capable of a complete transformation. But 
when the ^ Gospel is compared with tho Apocalypse, in- 
stead of similarity, we find an almost complete contrast. 3 
The vocabulary, the forms, the idioms, the rhythm, the 
thought — all is different. That the Apocalypse and the 

3 Snclt at least is tlie statement of Kirchhofer (p. 153), and it has 
"been reproduced in modern hooks. But part of the period of Ironmus 
might precede part of the period of Theopliilus , and Irenmus quotes 
John s Gospel (xx 31) as from “John the disciple of the Loid/' m a 
passage of his work Against Heresies (III xvi. 5, or ed. Grabc, ill. 18). 
a passage omitted hy Kirchhofer 

3 It is not necessary, however, to deny that the Gospel exhibits 
traces of the Apocalyptic doctrine and thought. On the contrary, tho 
impression left hy a comparison of the two is, that the Gospel exhibits 
an attempt to refine and. spiritualize some of tho more material and 
concrete expressions of the Apocalypse. From this point of view, we 
may say that “the Gospel is tho spiritual interpretation of the Apoca- 
lypse. < • . The active and manifold religious thought of Ephesus 
furnished the intellectual assistance which was needed to exhibit 
Christianity os the absolute and historical religion in contrast with 
Judaism and heathenism” (Westcott, Inirod. to St John). 
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Fourth Gospel sliould have been written by the same author 
would be, we will not say impossible, but one of the 
mo3t marvellous liteiary phenomena ever authenticated. 
The change m Shakespeare’s style, or in the style of 
Burke, cannot be compared with this, for those changes 
can be in part explained by the transition fiom youth to 
maturity or old age. Here we have to explain how a 
writer could completely change language, style, and thought, 
after the age of sixty or sixty-seven years. It is possible, 
but a prion highly improbable. 

It has indeed been suggested that this change of 
language may be explained by the lapse of more than 
thirty years, during which the author was living m the 
midst of a Gentile population. This assumes that the 
Apocalypse was written in 68 a.d., before John had 
resided in Ephesus, and that he wrote the Gospel at the 
age of ninety- eight. But (1) the minute knowledge of the 
Seven Churches (Rev. i ii iii.) makes it probable that the 
writer had resided for some time in their neighbourhood ; 
(2) the composition of such a work as the Fourth Gospel 
at the age of ninety-eight is in itself unlikely ; (3) it is by 
no means certain that the Apocalypse was written in G8 
A.D., and not rather in 78 ad, simultaneously with the 
fourth Sibylline Book (and the later the date of the 
Apocalypse the shorter the interval between it and the 
Fourth Gospel, and the more improbable becomes the 
theory of the change of style) An hypothesis based upon 
three hypotheses, themselves not proved or improbable, 
requires much evidence before it can be accepted. 

There is yet another difficulty in the way of believing 
that John the apostle is the author : the words of Jesus in 
the Fourth Gospel (1) differ altogether in style and rhythm 
from the synoptic tradition of the words of the Lord, aud 
(2) do not differ at all from the author’s own remarks and 
observations. So great is the similarity between tbe words 
of the writer and the words which are assigned by him 
cither to our Lord or to John the Baptist that Dr West- 
coil, commenting on Jo. in. 10-21, 27-36, says (Introduc- 
(ion to the Gospels , p. 292), “It is impossible not to feel 
that llio evangelist is in fact commenting on and explain- 
ing the testimony which he records. The comments seem 
to begin respectively at verses 16 and 31.” The words 
italicized (not by Dr Westcott) require little comment. 
It is obvious that a biographer, who so mixes the words 
of his characters with observations of his own that a most 
careful and scholarlike commentator is unable to feel sure 
whore the words of the characters end and the observations 
of the author “ seem to begin,” cannot be supposed to be 
exactly recording, scarcely even to be attempting to record 
with exactness, the words of the characters themselves. 
Yet it seems impossible that the “disciple whom JesuB 
loved” should either remomber his Master’s words so ill, 
or else deliberately transmute them into entirely different 
language of his own. A work of this kind, notwithstanding 
the presence of historical elements, seems rather to deserve 
to be called a poem, or a drama, than a biography ; and 
accordingly the same careful commentator who is quoted 
above declares that “ the spirit of parallelism, the instinctive 
perception of symmetry m thought and expression, which 
is the essential and informing spirit of Hebrew poetry, runs 
through the whole record ” ( Introd . to the Gospel of St John). 
Such a work does not seem likely to have proceeded from 
one of the sons of Zebodee, a fisherman of the lake district 
of Galilee, not indeed a poor man, but still not a man of 
letters nor of any great literary culture, 
is “ The earliest account of the origins of the Gospel is 

pothosis already legendary ” (Westcott, Introduction to the Gospels, 
thorshi “ 55 )> as S ivcn * n tho fragment of Muratori (a.d. 170). 
revision, ^ * 8 ^ iero 8a ^ that, being requested by his fellow-disciples 
’ and bishops to write, John desired them to fast for three 


days, and then to relate to one another what revelation each 
had received either for or against the pioject. The same 
night it was revealed to Andrew, one of the apostles, that 
“while all called (the past) to mind (or while all re- 
vised, — ‘cunctis recognoscentibus ’), John should write 
everything vn his own name ” Legendary though this 
account may he, it curiously agrees with a passage in the 
Gospel itself which implies that others besides the author 
were “ revising,” or otherwise assisting in, the work : “This 
is the disciple which testifieth of these things and wrote 
these things: and we know that his testimony is true” 
(xxi 24). Yet immediately afterwards — in a sentence 
which, though omitted by Tischendorf, is supported by 
the MSS. almost without exception — the singular number 
is resumed : “ I suppose that the world could not contain 
the books that should he written.” This passage certainly 
seems to indicate some kind of joint authorship or revision, 
or at all events a desire to convey the impression of joint 
authorship or revision, such as the Muratorian fragment 
describes. The theory of joint authorship or revision is 
confiimed by evidence derivable from the 1st Epistle of 
John, which is justly regarded (Lightfoot, Contemp Rev , 
1875) as a bind of postscript to the Gospel. It begins 
(like the Gospel, and unlike the Apocalypse, as also 
unlike the 2d and 3d Epistles of John) without men- 
tion of the author’s name, and in the plural number : 
“That which was fiom the beginning, which we have 
heard, which vve have seen with our eyes, which we have 
looked upon, and our hands have handled, declare we 
unto you, that ye also may have fellowship with us,” Yet 
at the conclusion of the first chapter, as though it were to 
be understood that the whole was written “ in the name of 
John ” (“suo nomine,” as the Muratorian fragment has it), 
the singular number is used, “ these things write I unto 
you” (1 Jo. ii 1, 7, 12, 13, 14, 21, v. 16) 1 So far 
therefore as we have gone, the evidence is very decidedly 
against the supposition that John the apostle was the sole 
author of the Fourth Gospel. He may have written it (1 ) 
through an amanuensis or disciple, who translated his 
language (and possibly his thoughts also) in the process 
of expressing them (just as Paul is said by some to have 
written tbe Epistle to the Hebrews in Hebrew, and to have 
had it freely rendered by one of his followers) , 2 or (2) it 
may have been an attempt on the part of a leading teacher 
of the Johannine school at Ephesus to reproduce the spirit 
of their Master’s teaching after He had been taken from 
them by death, an attempt of one of the Ephesian elders 
to reproduce John once again in their church, surrounded 
by Andrew aud Philip and Aristion and the rest of the 
disciples of the Lord, the former proclaiming and all the 
rest assenting to “ that which they had heard, that which 
they had seen with their eyes.” 3 If during the latter years 
of his life John was infirm and bedridden, obliged to 
preach and teach by deputy, 4 it is obvious that tbe “ teach- 
ing of John ” during the last eight years of his life, when 
the old man was now past ninety years of age, might be 


1 Of course tlie “we,” whereby tbe writer identifies himself with 
his readers (u. 3 aud passim), is quite different fiom the “we ” men- 
tioned above. 

2 The statement that Papias “wrote out the Gospel at the dicta- 
tion of John,” quoted by Westcott {Canon, p. 76) from an argument 
prefixed to an MS. of the 9tli century, is probably worthless, except 
as indicating an opinion much enilior than the MS., that John did not 
himself write the Gospel 

3 That a similar attempt was made to reproduce, as it were, the 
authority of Peter by a writer m the 2d century, we have seen above 
(p. 814) in the account of the Second Epistle ot Peter. But the cir- 
cumstauees and prolonged infirmities of the apostle John might make 
su'ii au attempt lai more successful and a far more accurate repre- 
sentation of spiritual truth 

4 Jerome, Comm vn %. ad Gal , vi, 10, quoted in Westcott’ s 
Introd, to 86 John, 
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very different in language, and even somewhat different in 
thought and substance, from the teaching of the apostle 
himself , and a spiritual doctrine, taught m the Ephesian 
church, and based upon three or four traditions affirmed 
by the aged apostle, such as the tradition of blood and 
water, might, even in the lifetime of the apostle, become 
known, within a limited district, as the Gospel according 
to the apostle John. How different, m language if not m 
substance, may be a pupil’s record of a master’s teaching 
may be perceived from Plato’s and Xenophon’s records of 
tbe teaching of Socrates. But in any case, whatever may 
be the authorship of the book, it must be admitted to be, 
so far as we have gone, m the highest degree improbable 
that John the apostle wrote the Fourth Gospel with his 
own hand at tbe age of ninety or nearly a hundred, in the 
same way in which he wrote the Apocalypse at the age of 
sixty or seventy or eighty. 

Evidence Evidence from Quotations — But we pass now to the evi- 
from dence of the early fathers. Theophilus and Ii emeus are the 
tu-yusT' John by name, but earlier writers, who do not 

Papias mention his name, quote words contained m the Fourth 
Gospel. We will take Papias first. He tells us (see above, 
p. 816) that he used to inquire about the dicta of Andrew, 
Peter, Philip, Thomas, James, John, Matthew, or any 
other disciples of the Lord, and also about the sayings of 
Aristion and the elder John, the disciples of the Lord. 
The order of names is remarkable, and it has been most 
ingeniously inferred (Lightfoot, Contemp. Rev., Oct. 1875) 
that John is placed, out of his order of precedence, along 
with Matthew, because the last two had left written 
Gospels, moreover the order of the first three, “Andrew, 
Peter, Philip,” quite unlike the synoptic order, is the order 
in Jo l. 40-43, which suggests that Papias was awaie at 
all events of tbe story of tbe calling of tbe apostles con- 
tained in tbe first chapter of the Fourth Gospel. We are 
also told by Eusebius that Papias “ used testimonies ” from 
the 1st Epistle of John. This is, of course, no proof that 
Papias quoted the Epistle with John’s name (for quotations 
of New Testament documents with the name of the 
author are not common in the earliest writings of the 
church) ; but it may be inferred that he regarded the 
1st Epistle of John as an authoritative document, and 
the Epistle is so closely connected with the Gospel that, if 
the apostle John is proved to be the author of the one, it 
must follow that be is tbe author of the other also But 
it is important to note that Papias recognized two Johns, 
both of whom were “ disciples of the Lord and Eusebius 
tells us that Papias quoted certain traditions of the non- 
aposfcolic John, distinguishing him as “the eldei,”- — “the 
elder used to say,” &c. Now Irenseus — who speaks highly 
of Papias, describing bim (wrongly) as a “ hearer of John ” 
(the apostle), — quotes Papias as one of “ the elders who 
saw John the disciple of the Lord,” and who remembered 
bow be (John) had repeated to them certain teachings of 
tbe Lord Jesus, to the effect that “the days will come in 
which vines shall grow, having each 10,000 branches, and 
in each branch 10,000 twigs, and in each twig 10,000 
shoots, and m every shoot 10,000 clusters, and m every 
cluster 10,000 grapes, and every grape when pressed will 
give 25 measures of wine. And when any one of the 
saints shall lay hold of a cluster, another shall cry out, ‘1 
am a better cluster, take me; bless the Lord through 
me,’” &c. (Apostolic Fathers, Clark’s trans. p. 443). The 
question therefore arises, Which John is here meant? It 
seoms certain from the context that Irenseus meant the 
famous J ohn, tbe apostle : yet be calls him nothing but 
“disciple,” and the tradition imputed to John (though 
not out of accord perhaps with the imagery of the 
Apocalypse) is quite unlike anything that we find in the 
Gospel or 1st Epistle called by John’s name. On the 


other hand, a passage of the Fourth Gospel (xiv. 2) is 
quoted by Irenseus (Adv Hcer., Y. xxxvi. 2) m connexion, 
not with John the apostle, but with “ elders,” and possibly 
as part of the doctrine communicated to Papias by the 
“elders” (“the context makes it at least highly probable 
that the passage was quoted from Papias’s ‘ Exposition,’ ” 
Westcott, Introcl. to the Gospel of St John). But, if this 
be so, i,e., if a passage of the Fouith Gospel was communi- 
cated to Papias, not necessarily by John the apostle, but 
by “elders,” then it follows that among the “elders” 
who communicated it to him may have been John the 
“elder.” Although this is, in great measure, conjectural, 
yet, even as a possibility, it becomes deserving of atten- 
tion, when placed in juxtaposition with the certainty men- 
tioned above, (1) it is possible that a saying m the Fourth 
Gospel was communicated to Papias, not by John the 
apostle hut by John the elder ; (2) it is certain that the 
only passage quoted from Papias as coming fiom John 
(the apostle) is not to be found in the Fouith Gospel 
and in no way resembles the style or thought of the 
Fourth Gospel Again, the 2d and 3d Epistles of John, 
which have the name of the author inserted, are written, 
not in the name of John the apostle, but in the name of 
“the elder,” and they were so doubtfully regarded (per- 
haps on that account) by the church that Eusebius places 
them among the “impeached (dmkey d/xem) writings,” 
while Origen speaks of them as only possibly genuine, 
and Jerome attributes them not to John the apostle but 
to John the elder. Yet Irenseus quotes this 2d “im- 
peached” Epistle, not as the work of John the elder, but 
(twice) as the work of “John the disciple of the Lord.” 
Evidently there is heie, if not confusion, at least a clanger 
of confusion, and one cause of confusion can be immedi- 
ately indicated Papias tells us that both John the apostle 
and John the elder were “disciples of the Lord.” Now, 
for some reason or other, Irenmus, though ho quotes 
Matthew as “the apostle” (Adv Ilaer., HI ix. 1) and a 
speech of Peter as spoken by “ the apostlo ” (lb. xii. 1 ), 
appears not to quote the Fourth Gospel except as written 
by John “the disciple of the Lord,” or simply “John ” (Tb. 
xi. 1, 2, 3, 7). It cannot indeed be assumed that lronams 
is here (unconsciously) referring to John the older, and not 
to John the apostle. On the contrary, the more probable 
explanation is, that J ohn the apostle was himself called by 
preference John “the disciple of the Lord,” as being “the 
disciple whom Jesus loved.” 1 Nevertheless it remains an 
unfortunate fact that Irenseus and Theophilus, who are the 
first to quote John by name, give us no moans of ascertaining 
whether they refer to John the apostlo or John the elder, 
both of whom are described by Tapias as being “ disciples 
of the Lord.” In this slate of confusion wo uro naturally 
led to suspect that possibly the two Johns mentioned by 
Papias (neither of whom, as we have shown above, was 
probably known to Papias himself) may have really boon 
one ; and this suspicion is confirmed by the testimony of 
Jerome, who informs us that though two tombs were 
shown in his lime at Ephesus, one as the tomb of John 
the apostle, and tho other as the tomb of John the elder, 
yet some considered tho two persons to be identical; 
“nonnulli putant duas moinorias ejusdem Joannis evan- 
gelists esse” (Jerome, quoted by Kirchhofor, p, 159). 
"We have not evidence to prove this theory, but neither 
have we evidence to disprove it ; and we must therefore 
leave the question who was the author of the Fourth Gospel 

1 Compare Fragments, iii., “John the disciple of tho Lord and tho 
other apostles with whom lie was conversant, llippolytus doubles 
the title ( Christ and Antichrist , ch. 36), “ Tell mo, blessed John, 
apostle and disciple of the Lord.” In speaking of the author of the 
Apocalypse, Iremeus (Adv. ffccr., IY. xx. 11) describes him not only 
as the “disciple of the Loid” hut also as the disciple “ upon whom 
Jesus had leaned at supper. ” 
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(so far as the evidence of Papias and Irenasus can help 
us) unanswered and unanswerable. Indeed it cannot be 
denied that the probability is that Papias did not know of 
its existence as an authoritative Gospel written by the 
son of Zebedee. For, had he known it, would he have had 
“ nothing to say ” about its origin, about the contrast 
between it and the Apocalypse, about the difference 
between it and the synoptic narrative, and about the 
interesting account of its composition given in the Mura- 
tonan fragment and therefore current before 170 a.t>. 7 
That Papias should have “nothing to say” about Luke’s 
Gospel is intelligible, because the dedication to Theophilus 
speaks for itself ; but why he should describe the origin 
of the First and Second Gospels and pass over the Fourth, 
where there was so much to describe and where a joint 
authorship was not only suggested by tradition but also 
by internal evidence (John xxi. 24.), is by no means easy 
to explain. In the face of this silence we cannot attach 
much value to the evidence in Papias for the apostolic 
authorship, derived from the association of John with 
Matthew m the list of the apostles Against that evidence, 
too, such as it is, must be set the fact that the only 
tradition detailed by Irenseus as coming through Papias 
from John the disciple of the Lord is one quite unlike 
the tono of the Fourth Gospel. The latter negative at 
least neutralizes the first positive ; and the scale is thus 
loft unaltered, pressed heavily downwards against the 
apostolic authorship by the discrepancy of style (when the 
Gospel is compared with the Apocalypse) and by the 
external and internal evidence of joint authorship. 

Evidence has been drawn from the epistle of Barnabas, 
the “ Shepherd ” of Hernias, the Ignatian letters, the epistle 
of Polycarp to the Philippians, the works of Justm, and 
the Clementine Homilies, to show that the authors of these 
writings used the Fourth Gospel (Westcott, Canon, passim; 
Sanday, Gospels in the Second Century , 273-298) , and no 
candid mind can resist the proof that some of them knew 
and wore influenced by tbe thoughts of the Fourth Gospel, 
while some evon used its language. But it is by no means 
certain, indeed it is improbable, that they knew of it as a 
Gospel; and it is still more improbable that they recognized 
it as a Gospel written by “the disciple whom Jesus loved.” 
Else, how comes it that Justin quotes Matthew about fifty 
times and the Fourth Gospel once, or not at all? 

Moreover, the apparent quotations of the Fourth Gospel 
in the apostolic fathers show not so much the use of a 
document from the first, as rather the influence of the 
common atmosphere of the Asian churches, the floating 
tradition of the Ephesian school, gradually merging into 
a definite document. Barnabas, for example, speaks of 
“water,” with a certain mystery, associating it with the 
“cross” ; as also Justin seems to do, mentioning the cross 
and baptism in consecutive chapters (lx. lxi.) of his First 
Apology. But the Clementine Homilies, amplifying the 
mysterious efficacy of water, as being the origin of all 
things, and the direct recipient of the impulses of the 
Spirit (ch. xxiv.), give a loose quotation of Jo. lii. 5, which 
seems adapted for the Clementine context by being blended 
with the baptismal formulary previously mentioned by the 
writer in xxviii. 19 : “For thus the prophet has sworn to 
us, saying, Verily I say to you, Unless ye be regenerated 
by living water into the name of Father, Son, and Holy 
Spirit, yo shall not enter tho kingdom of heaven.” It 
can scarcely be an accident that this same passage is the 
only passage from tho Fourth Gospel quoted in the whole 
Justin of tho works of Justin Martyr. Moreover, in Justin also, 
Martyr, as in tho Clementine Homilies, it is not so much the 
Gospel as rather the substance of the Gospel that is given; 
and this too in a shape not so developed as that which 
appoars in tho Fourth Gospel. 


It is worth while to sketch the growth of this passage, for the 
process is a typical one, and will illustrate many other theological 
developments. The doctrine of the new birth first appears (but 
only m its germ) m the synoptic Gospels “ Except ye he converted, 
and become as little children, ye shall not enter the kingdom of 
heaven” (Mat xvm 3 cf Mk x 15, Lu xvui, 17) But Jesus 
cleariy did not mean that His disciples were to become like little 
childien by becoming ignorant, foolish, or helpless, but only that 
they must tiust the Father m heaven, as earthly children trust 
their earthly parents, in other words, that they must become 
children of the heavenly Father, and therefore be born again with a 
heavenly birth It was therefore a legitimate development of Christ’s 
teaching to remind Christians (1 Pet i 3, 23) that they had been 
“begotten or bom again” (ava. yevvav), and Paul describes his 
converts as “begotten” [ytvvav) by himself in Christ spiritually, 
distinguishing such a birth from the “ biith according to the flesh” 
(Gal. iv 23, 29) It was inevitable that the Christians should 
early associate this spiritual birth with the rite of purification or 
baptism, with which they would naturally (as John had done) 
introduce their converts into the church But further, as soon as 
the need of this spiritual “ begetting ” became a part of the teaching 
of the church, it would have to be piotected against the literalism 
of misrepresenting enemies and of dull unspnutual friends. J ews 
and Gentiles would argue, “But it is impossible for a man who 
has once been bom to enter a second time into his mother’s womb.” 
This argumentative objection would therefore be naturally placed 
(m the minds of the teachers and catechists of the first centuiy) 
side by side with the doctime of Christ One teachei, treating the 
subject dramatically, might put the objection into the mouth of 
an objector in the shape of dialogue ; another might state the answer 
to the objection in his own person. With this explanation we 
shall at once understand that Justm, though appearing (m the 
course of an argument upon baptism) to quote the Fourth Gospel 
once only (wheieas he quotes Matthew fifty times), is not really 
quoting it, but only the floating tradition of the Ephesian elders, 
when he wntes as follows — 

Justm, Apol 7, lxi John in. 3-S, 

“Foi Cluist said, Except ye be "Jesus answered and said unto 
bom again (dvayevv&v, Peter’s word, him, Verily, rally, I say unto thee, 

1 Pet, l. 3, 23), verily ye shall not Except a man {yewi]Qij avuidcv) be 
enter into the kingdom of heaven, bom again (ol from above) he cannot 
Now, that it is impossible foi those see the kingdom of God Nicodemus 
who have once been bom to le-entei saith unto Him, How can a man be 
the wombs of those that baie them is bom when he is old 2 Can he enteT 
evident to ah." [Here the quotation the second time into his mother’s 
terminates, without making any lefer- womb, and be bom ? Jesus answered, 
ence to water] Venly, verily, I say unto theB, Except a 

man be boin of v, ater andthe Spirit, he 
cannot onterinto thekmgdom of God 

Note here the inexplicable omission— on the hypothesis that it 
is an omission. We must bear in mind that m the preceding 
extract Justm is arguing for baptism by water. How obvious then 
to quote the words of Christ Himself, “Except a man be born of 
water and the Spirit,” ke But Justin does no such thing He 
gives as a reason for water- baptism the intention that men may not 
remain “ the children of necessity and ignorance,” which reason, 
he says, we have learned from, the apostles. He also quotes, suit- 
ably enough, the saying of Isaiah, “Wash you, make you clean.” 
Lastly, he quotes a saying of Christ, and omits from it (supposing 
that he has the Fourth Gospel before him) the very words which 
tell with greatest force for him, and which indeed make all further 
argument unnecessary 1 It is possible, but most improbable, that 
Justin should quote Matthew fifty times, and a Gospel which he 
knew to be written by the beloved disciple of the Lord only once , 
but it is more than improbable — it is inconceivable — that, in this 
single quotation, he should not only quote maccuiately, but omit 
the very words that were best adapted to support his argument 

The probability is that Justin’s quotation represents one stage, 
and the Fourth Gospel another stage, of the Christian doctrine of 
the new birth, and that the Ephesian ‘ ‘ usus ecclesiasticus ” had not 
yet come to his knowledge, or, if it had, had not yet superseded the 
less developed tradition The stages may he classified as follows . 
(1) Synoptists, “Except ye become as little children;” (2) Justm, 
“ Except ye be born again ,” (3) a third stage is implied m 1 Pet i. 
3, 23, and m. 21, and it would run thus, “ Except a man be born 
of the Spirit as well as water” (a protest against the Essemstic 
overvaluing of ablutions, see also Sibylline Books, iv. 164-174); 
(4) the inevitable transition hence was to the form in the Fourth 
Gospel, “Except a man be born of water and of the Spirit,” Here 
the authority of tho Ephesian apostolic school arrested the develop- 
ment, which would else have issued m (5) the Clementine stage, 
“ Exceptyebe regenerated by living water into the name of Father, 

i The argument is not affected even though we adopt in John in 3 the 
r ead i n g dvayewi]8p, which is unquestionably proved by the Latin renderings 
to have been a very early leading. Whichever be the reading, Justin’s 
omission— as an omission— remains inexplicable 
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Son, and the Holy Spirit, yo shall not enter the kingdom of heaven ” 
If (6) “living” had subsequently been omitted, the development 
would have been completed m a sixth and last stage. 

Ignatius. Take another case of the apparent use of the Fourth 
Gospel by Ignatius. “ I desire bread of God, heavenly 
bread, bread of life, which is the flesh of Jesus Christ 
. . . and I desire diink of God, His blood, which is love 
imperishable, and ever-abiding life ” (Ep. to tke Homans, 
ch. vii.). How here it is true that we have a thought 
peculiar to the Fouith Gospel Paul speaks of the 
“blood” always as sacrificial, the “blood of sprinkling;” 
and indeed to a Jewish mind, taught to “abstain from 
blood,” the thought of drinking “ blood ” would be at first 
extremely repulsive, even as a spiritual metaphor. It is 
very unlike anything in the Apocalypse, where blood is 
never “drunk,” except by the scarlet woman and the 
murderers of the saints. But it is an image that must 
have suggested itself to the church as soon as the Gentiles, 
unfettered by Jewish associations, began to be imbued with 
eucharistie thought. Indeed, after the first repugnance 
had worn away, Jewish thought itself — even Pauline 
thought, and much more the thought of Jewish Christians 
trained in the school of Philo— would hasten the adoption 
of the eucharistie metaphor. For was not the blood “ the 
life,” according to Moses? And was not a Christian 
taught to believe, with Paul, that his individual life was 
merged and “hid” m Christ’s life? Again, it would 
soon be felt that to speak merely of feeding on Christ’s 
fiesh was to present the New Testament m an unsym- 
mebrical and almost maimed aspect Moses had not only 
fed his people upon bread from the sky (the manna), but 
had also given them water to drink from the rock. What 
had the church to show against this symmetrical display 
of Mosaic power 1 ? It was not enough to say (with 
Paul) that that same “rock” was really Christ - it was 
necessary to show that the rock still supplied the faithful 
with divine drink. And for this purpose, what was more 
appropriate than the cup of the Lord’s blood? Regarded 
in this way, the metaphor would commend itself speedily 
even to the J ewish mind. Nay, to the cultivated Alex- 
andrian Jew, it would at once commend itself, as we may 
perceive from the works of Philo, who uses words so 
strikingly similar to Christian thought that they might 
almost seem, to a hasty reader, to have (of themselves) 
originated the eucharistie miracle of Cana. “Who can 
pour over the happy soul (which proffers its own roason as 
the most sacred cup) the holy goblet of true joy, except 
the cup-bearer of God, the Master of the Feast, the Word ?” 
(On Drecms, ii. 38). When such thought as this was 
floating in the atmosphere of Ephesus and Alexandria, it 
is impossible to draw from, the vague resemblance of the 
Ignatian passage quoted above any inference tliafc Ignatius 
was quoting, or even referring to, the Fourth Gospel. 

Polycarp. Nor can we infer any quotation of documents from 
the fact that Polycavp (Ep, to Philip,, ch. vii.) men- 
tions Antichrist in language somewhat similar to 1 Jo. 
iv. 2, 3. “ Every one that doth not confess that Jesus 
Christ hath come m the flesh,” writes Polycarp, “is 
Antichrist; and whoso doth not confess the mystery of 
the cross is of the devil,” The thought indeed is mani- 
festly similar, and the language so far similar as to show 
that both .Polycarp and the author of the epistle lived 
amid identical traditions of Christian teaching. But the 
epistle itself testifies that the name “Antichrist,” so far 
from being invented by tho author of the epistle, was 
already current in the church : “Little children, ye have 
hoard that Antichrist shall come,” If, therefore, it was 
a fact that already in Asia thore had arisen a sect denying 
that Christ had come “in tho flesh,” and that the Ephesian 
circle of apostles first, and tho Ephesian school of elders 
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afterwards, had denounced such a belief as being of Satan 
and of Antichrist, and if this was taught to the Ephesian 
catechumens, and preached in the Ephesian pulpits, m a 
form sanctioned by authontative teaching and by repeated 
use, what more is wanting to explain the similarity between 
the Epistle of John and that of Polycaip ? 

Again, it is said that Justin (Dial, ch 88) imitates Justin 
John (i. 23) in putting the words “ The voice of one cry- Martyr 
mg,” &c., into the mouth of John the Baptist, instead of 
placing them as an evangelical comment (as the synoptists 
do) on the appearance ot the Baptist (Mat ni. 3 , Mk i 
3 ; Lu. lii. 4). But this inference is unsound, as can bo 
shown by analogy, for Mark uses also as an evangelical 
comment (l 2), “I send My messenger before thy face,” 
but Matthew and Luke place it m the mouth of our Lord 
(Mat. xi 10, Lu. vii, 27); and llieieforo, according to 
the reasoning above, wo must infer that Luke had copied 
Matthew, or Matthew had copied Luke, in taking tho 
evangelical comment, and inserting it m a discourse of 
Jesus ! How fallacious would be such a deduction ! How 
much more reasonable to suppose that — m accordance with 
the inevitable tendency thus to take prophecy, as it wore, 
out of the framework, and insert it in the picture — 
Matthew and Luke have independently adopted a tradition 
later than Mark, winch transposed Mark’s evangelistic 
application of prophecy, and inserted it m the words of 
the Lord t But if this is the more probable solution in tho 
case of Matthew and Luke, why not also m tho case of 
Justin and John, the circumstances being precisely the same? 

But it has been urged that, although Justin cannot bo 
shown to have quoted the Fourth Gospel, yet Ins acquaint- 
ance with tho Valentinians (Dial. 35) — “ who freely used 
the Fourth Gospel” (Iren., Ado. Hair., I. mi. 5) — “ shows 
that the Fourth Gospel could not have been unknown to 
him” (Westcott, Inirod. to Gospel of St John), Justin’s 
words are these ; " There are, and there wore, many who, 
coming forward in the name of Jesus, taught both to speak 
and act blasphemous things, with whom we have nothing 
in common, since wo know them to be atheists. Some arc 
called Marcians, and some Valentinians, and some Basil- 
idians, and some Saturnilians, and others by other names.” 

Now this mere mention of the Valentinians ns one of 
a number of abhorred sects, with whom tho writer has 
nothing m common, scarcely seems to prove any minuto 
acquaintance on tho port of Justin with the opinions or 
books in use among the Valentinians. But oven if it bo 
proved, what is tho consequence 1 Surely this, that Justin, 
knowing the Fourth Gospel to be freely used by a sect 
which he stigmatizes by name, altogether abstained from 
I using it himself. Ironmus, who uses tho Fourth Gospol, 
accuses the Valentinians of misusing it; Justin, who does 
not use tho Gospel, brings no such accusation. The natural 
inference is (if any inference at all is to bo drawn from 
such slight promises) that cither ho did not know of the 
existence of the Gospel or of its misuse, or that he knew 
of its existence and use but did not recognize its authority. 

Two more instances must concludo the list. It is found 
that both Justin and John alter tho quotations of Zech. 
xiL 10 from the LXX, version (ImfiXiibovTcu irpos /xe di/0’ 
cSv Kampxrj&avTo) into oij/ovTcu ek tv i^eKevrrjcrav : “ They 
shall look on Him whom they pierced ; ” and the Apoca- 
lypse (i. 7) also contains the same word in “ they also which 
pierced Him.” But this, as wo have seen above, especially 
as it involves a return to the Hebrow text, is perfectly ex- 
plicable on the samo grounds as those which explain pro- 
phecies similarly quoted by the synoptists— viz., a common 
“ecclesiastical use.” Still less can anything but floating 
tradition bo inferred from such an allusion as is contained 
in Polyoarp’s Epistle to the Philadelphians : “ The Spirit, 
coining from God, is not to bo deceived ; for it knoweth 
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whence it cometh, and whither if; goeth. ,, Here, though 
the words oiSev iraOev epxzrtu /cat TOV virdyei (fordya is 
a word specially disliked by Lake in his Gospel, and not 
used by Paul), being identical here and in John in., do 
certainly, as Dr Sanday points out ( Gospels , p. 275), imply 
“ an association of ideas,” yet, as the same writer remarks, 
the thought is different. Polycarp says, “The Spirit 
knoweth whence it cometh;” John says, “We know not 
whence the Spirit cometh.” This indicates that Poly- 
caip is vaguely alluding to oral and traditional doctrines 
current m his province (familiar, perhaps, but by no means 
as yet authoritative), rather than quoting from a Gospel 
known to be written by one of the foremost of the apostles, 
the “beloved disciple of the Lord.” 1 

Plie Logos But it is uiged (1) that Justin has the doctrine of the Christian, 
)f Justin as distinguished from the Alexandrian, Logos; (2) that he could 
md Philo. not have had originality enough to develop this himself, andtkeie- 
foro (3) he must have borrowed this method of thought from the 
Fourth.Gospel And the following expressions aie quoted . “Jesus 
Christ is, m the pi oper sense (iStws), the only Son begotten of God, 
being His Word (aJ^os), and hirst-bom, and Powei {Upardroicos 
teal Awa/Ms ) “ But Iiis Son, who alone is nglitly ( Kvplws ) called 
Son, who before all created things was with Him and begotten of 
Him as His Word, when in the beginning He created and ordered 
all things tlnough Him,” to , “ Now, next m ordei to the Father 
and Lord of all, the fust Power (who indeed may also be called 
- Son) is the Woid, concerning whom we shall lelate, m what fol- 
lows, how being made flesh (ffapicovcurideis) He became man,” 
“The Word of God is His Son” {Apol. I , xxm , xxxu,, Ixm , 
Apol. II, x , quoted by Sanday, Gosjicls, p. 234 , see also Light- 
foot’s Qolossians, i. 15). 

But it can bo shown (1) that all these thoughts were suggested, 
and many of these expressions actually used, by Philo in Alexandria 
(40 A.n ), about a hundied yeais before Justin wrote, (2) that the 
personification of the Wisdom of God (and Logos means Wisdom as 
well as Woid) in the boohs of Proverbs and Wisdom rendeied it 
necessary for orthodox Christians, who accepted these books, to 
identify this personified Wisdom with. Christ ; (3) that the generally 
recognized Messianic leference of Ps. Ixxxix. 27, iya> irpardrouov 
OTjffofJLcu. avriiv, loading to the comment, “I will make King Messiah 
a First-born,” resulted in a lecognition of “the First-born” (3 n pa- 
r droieos, "1133) used absolutely, as a title of the Messiah (Lightfoot, 
Col x 15) , (4) that those elements of the Alexandrian theory oE 
the Logos which aro inconsistent with the Christian theory furnish 
no proof at all that the Chiistian theory was independent of the 
Alexandrian It was inevitable that, when the Christians borrowed, 
they would adopt what was consistent, and discard what was in- 
consistent, with tho belief in the incarnation of Christ 

There is abundant evidence to prove these propositions. Evon 
before Paul wrote the Epistle to the Colossians, and a fortiori 
before tho composition oi the Fourth Gospel, that instinct which 
compels men to set the First Cause of all at a distance from matter 
had impelled Alexandrian Judaism to adopt the belief that the 
supreme God did not Himself directly and immediately create the 
world, or manifest Himself to mankind, but indirectly and medi- 
ately, through some medium or mediator The simplest and 
subtlest metaphor to express tins mediateness was Word — more 
especially m the Greek language, where Word (Adyos) might mean 
reason as well as speech, the word in the thought as well as the 
word in the sound Man manifests himself through deeds as well 
as words , but for the Supreme (with whom to speak is to do) the 
only necessary manifestation was the Word, the Logos Dr Light- 
foot has shown (Col. i. 16) that Philo sometimes regards the Logos 
as a morely passive instrument, so that he allows himself to use the 
simple instrumental dative {$) to describe the relation of the Word 
to the Creator k<u rbv itUpov elpyd^ro), “which mode of speak- 
ing is not found in the New Testament;” and elsewhere Philo, 
evon whore he uses the prepositional construction (5d oi), expressly 
likens the world to a house, the Supreme to the builder, and the 
Logos to tho ilpyavov or tool {Of Cain and fas Birth, ch. xxxv,). 
Moreover, as a city, while as yet only oxisttng in the conception of 
the architect, may be said to be the reason of the architect, so the 
world (regarded as perceptible only to the intellect) is said to 5c the 
Logos or reason of God busying itself m the work of creation {The 


1 The wilier is indebted to Dr Hort for tlie suggestion that the tiansitian 
may he from fl) “thou knowost not whence He cometh,” to (2) "He alone 
knoweth, and tliencc, tho “alone” being understood, to (8) "Ho knoweth,” 
Ac. Yet, when nil due weight Is given to this suggestion, It will he difficult to 

deny that the context of John iii 8 has little in common with the context in 
Poly carp, “the Spirit is not to he deceived,'’ and that Polycarp’a words indicate 
rather a vague reminiscence of tradition than a quotation from a Gospel sup- 
ported hy the authority of the apostle John. 


World, vi ). Philo also describes the Logos as “the aichetyjul 
model, the idea of ideas.” These passages undoubtedly indicate a 
gieat gulf between the Christian and Alexandrian Logos But 
other passages abound, which Christians could adopt unchanged, 
applying them to the incarnate Chn&t, m paiticulai, the passage 
quoted above {On Dream, u. 38), where the Woid of God is de- 
scribed as “the cup-bearer of God;” and here follow words which 
would be fiaught with eueharistic meaning foi a Chiistian— “the 
Master of the feast .... not differing fiorn the diaught itself ” 
Again, the Woid is said ( Who is the Heir, ch. xxxix ) to divide 
m equal portions among all that aie to use it the heavenly 
food of the soul which Mo&es calls manna; and the Woid is ex- 
piessly said to he a Person in the following passage ( Questions 
and Solutions, Oil)— Question: “ Why is it that He speaks as 
if of some other god, saying, He made man after the image 
of God, and not that He made him after His own image 5” Solu- 
tion: “Veiy appropriately and without any falsehood was this 
oracular sentence uttered by God ; for no mortal thing could have 
been foimed on the similitude of the supreme Father of the uni- 
verse, but only after the pattern of the second Deity, who is the 
Woid of the Supreme Being ” Even where Philo describes the 
Woid as the instrument of creation, he speaks of it or Him as “the 
image (ctVwv) of God” {On Monarchy, u. 5) • “ The Image of God 
is the Word by whom all the woild was framed {eSrjuiovpytiro) ” 
Fiuther, the Word is frequently called by Philo the “First- 
begotten (irpurdyoi'ov) Son” and “ Eldest Son ” The prophecy of 
Zechamh (vi. 12, according to the LXX.) “ Behold a man, the 
East is lus name,” which is twice applied by Justin {Dialogue, evi 
and cxxi ) to Jesus the Son of God, was applied with curious simi- 
larity and difference a hundred yeais before by Philo, who, although 
he finds it mappiopriate for “arnan compounded of body and soul,” 
seesm it a singular appropriateness to “that mcorpoieal Being 
who m no respect differs fiom a divine image. . . For the 

Father of the Universe lias caused Him to spring up as the Eldest 
Son” {On the Confusion, &c., 24). 2 Many of the very expressions 
which are sometimes used to show that the Logos of the Alexan- 
diians was impersonal are found applied to God in the Old Testa- 
ment, or to Chnst m the New. For example, if Philo calls the world 
the “garment” of the Logos, the Psalmist also (Ps. civ 2), appealing 
to the Lord his God, says, “Thou coverest Thyself with light as 
with a garment;’’ or if the Logos is described hy Philo as the 
“bond” which, holds the world together, so also does Paul 
describe Christ as the Being m whom “ail things cohere” (ra 
Travra ffvvea-rrjKev, Col. i 17) Nay, further, he attributes to tho 
Logos that function of “reproving” or “convincing” (e\4yxuv) 
which is so stulangly assigned in the Fouith Gospel to the Spirit 
of the ascended Christ (Jo xvi 8), “And when He is come. He 
will reprove {ixiyfci) the world of sm;” compaie Philo— who also 
adds a remark that suggests the thought (Jo i. 9) of “the Light 
that lightetk every man ’—“As long as the dninc Word has not 
come to our soul, all its actions aie blameless, hut when the 
priest, conviction (oi “ reproval,” Zkeyxos), enteis our heart like a 
most pure ray of light, then we see that our actions are liable to 
blame” {On the Unchangcdbleness of Cod, 28). 

In the face of all these passages (and many otheis might he 

S noted) the difficulty would seem to bo, at first sight, not to prove 
hat the Alexandrian theory of the Logos was the parent of the 
Christian theory, but to find any difference between the two. The 
difference, however, is in reality very great, and veiy readily 
explained, Philo looked on the manifestation of God through the 
Logos as being the old inferior dispensation, while the new dispen- 
sation was to be the manifestation of the Supreme as tb fa, absolute 
Being. The Logos manifestation of Philo was a manifestation of 
God through visible creation , the higher manifestation was to be 
independent of visible objects The former was the manifestation 
of “God as man"— 4 e , as liable to anger, change, repentance, 
to.; it was also {On the Unchangealleness of God, xi.) an appeal 
to fear through rewards and punishments, not strictly true, and 
not intended for the esoteric sage, but only for the unspiritual 
multitude. The latter, on the other hand, was the manifestation 
of God as not man— a fatherly revelation, appealing to love. It 
followed that Philo not only di'd not identify his Logos with the 
Messiah, but would have l egarded any such identification with one 
who had “become flesh” as a degradation. It followed also that, 
although Philo declared the highest revelation to he a revelation of 
love, there was really no basis for love at all in it. Of God as rb 
fa, Philo could not say that He was good, or holy, oi loving, 
because He was superior to all goodness, holiness, ana love * “His 
existence indeed is a fact which we do comprehend concerning Him; 
but beyond the fact of His existence we can understand nothing ” 
{On the Unchangeablenes3 of God, 13). 


2 Some degree of uncertainty whether to call the Word a peison or not 
appears to lie implied in the Mowing passage ( Questions , 54} . “ The expiession 
‘ one of us' (Gen. ih. 22) Indicates a plurality of beings, unless we are to suppose 
that God 13 conversing with his own virtues; " but Philo seems to incline to the 
personal theory 
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Imagine the early Christian teachers and preachers, in the cities 
which, were earliest influenced by Alexandria, brought into contact 
with the Alexandrian theory of the Logos, or possibly m some 
cases (as m that of Apollos perhaps) themselves tiamed up m the 
Alexandrian theory, and now superadding to it the belief in .an 
incarnate Son of God— and what would be the consequence 2 Not, 
surely, that they would cast the Logos theory aside as baseless , ' 
for how could they deny that “ by the Word of the Lord were the 
heavens made” 2 or how cancel the wolds of "Wisdom in the boot 
of Proveibs (vm 22-30), “ The Lord possessed Me in the beginning 
of His way, before His works of old . . When He prepared the 
heavens I was there . I was by Hnn as one brought up with 
Him , and I was daily His delight, rejoicing always before Hun 2 
Paul might possibly eschew the actual use of the word Logos, as 
savouring of men’s philosophy, and alter the irparoyovos, “ First- 
begotten,” of Philo into rpururoKos, “ First-born,” to prevent the 
inference 1 derivable fiom the foimer title, that the Lord, being 
First-begotten, was not “ Only-begotten ,” but how could he, or 
any Christian who believed Christ to be the Redeemer of all man- 
kind and the Eternal Son of God, do othei than adopt the Old 
Testament theory about tlio Word of God, and at the same time 
Philo’s language, so far as it vas personal, while discaiding all 
that was impersonal 2 If Christ was not identical with the Word of 
God and the Wisdom of God, then theie seemed to follow the 
intolerable inference that He must be inFerior to it , blit if He was 
identical with it, then the introduction of Philo’s felicitous lan- 
guage into Christian, thought was simply a matter of time, 

Tha introduction would be a very easy process, requiring nothing 
but a few omissions of expressions implying passive instrumentality 
(e g., the instrumental dative), and the addition of an emphatic 
protest that the manifestation of the Supreme as Love, even though 
it were through visible objects, — yes, even though it were through 
the Woid of God becoming <f flash,” — nevertheless constituted not 
an inferior but a superior revelation, the highest revelation of all. 
To the Logos theory of Philo, which stated that all men weie made 
in the image of the Word, the Chustians could add that, through 
forgiveness and by faith, fallen mankind was destined also to be 
laised up and conformed to that Word, so that He was the goal as 
well as the starting-point, the Cl as well as the A ; or, as Paul 
expresses it, “All things are not only created in Him,” but “to 
Him (els avrSv),” Col l 16 (Ligbtfoot) This is accordingly ex- 
pressed emphatically m the Fourth Gospel Although “no mail 
hath seen God at any time,” yet “ tlie only begotten Son, who is 
m the bosom of the Father, He hath declared Him” (Jo i. 18), 
and again, “Have I been so long with you, and hast thou not 
known Me, Philip ? he that hath seen Me hath seen the Father” 
(Jo xiv 9) 

This is the full Christian development of Philo’s doctrine, as 
applied to the “First-born” becoming “flesh ” But there is not 
only no evidence that Justin quotes from any wntten document 
exhibiting this development, but rather evidence to the conti ary, 
that his doctrine of the Logos, though affected by the teaching of 
the Ephesian school, had not yet been imbued with it For, m 
speaking of baptism, he calls attention to the fact that, m that 
rite, God is mentioned only hy the name of “ God the Father and 
Lord of the Universe ; for,” he continues, “no man can utter the 
name of the ineffable God , and if any one daio to say that there is 
a name he is incurably mad” (First Apology, Ixi.) Looked at m 
the light of the context, this word &ppnros, “ ineffable,” implies a 
conception of the revelation of God through Christ liaidly icaclnng 
the level of the Ephesian doctrine, winch teaches that, though God 
had never been seen, He had been declared by the only begotten 
Son, so that whoso had seen Him had seen the Father But it is J 
in harmony with what Justin says soon, afterwards [lb. lxm.), that 
Jesus is also called “Angel” and “Apostle” (compare also Heb, 
ni. 1) , and it harmonizes well too with the doctrine of Philo, that 
“no mortal thing could have been framed m the similitude of the 
supreme Father of the universe, but only after the pattern of the 
second Deity, who is the Word of the Supreme Being” (Solutions, 
62). 

It appears therefor© that, although. Justin knew certain 
traditions embodied in the Fourth Gospel, yet (1) it was 
not read in the church services of the district in the same 
way as the “memoirs of the apostles”; (2) he did not use 
the Gospel as au authoritative document ; (3) his teaching 
exhibits less of development than the teaching of the Fourth 
Gospel. An inevitable inference follows that, if he knew 
of the existence of the Fourth Gospel as a document, he 
did not believe it to be the work of the apostle John. 

1 Paul nowhere uses the word Logos to denote Chnst; but he 

uses the expression 5 \6yos t ov Xpurrov m one place (Col m. 16) to 
denote what is nioie commonly denoted by the Spirit of Christ, the 
indwelling presence of Christ in the heart manifesting itself m word; 
cf. Lu, xxi. 15, err6pa icul trorplav. 


The general conclusion to which we are thus led by the Summary 
external evidence of quotations is that, although some of eviJenc 
of the doctrine of the Fourth Gospel, expressed in words ficmi 
similar to the words of the Fourth Gospel, was probably ^ uo a lo:u 
current in the Ephesian church towards the end of the first 
half of the second century, yet it was not by that time 
widely used, if at all, as an authoiitative document; nor 
have we proof that it was so used till the times of 
Iremeus, i e., towards the end of the second century, by 
which, time the Gospel was authoritatively quoted as a 
work of John; and those who so quoted it probably 
meant hy “John” John, the son of Zebedee, the apostle. 

Internal Evidence. 

The Fourth Gospel compared with the Synoptic Narrative. 

— Iu estimating the Fourth Gospel as a history, we must 
necessarily attach a special importance to those portions 
in it which cover the synoptic ground ; for these will 
afford us the best means of judging how far the facts of 
the life of Christ, as well as the language of Christ, may 
have been transmuted by the author. We will therefore 
first consider those parts of the Fourth Gospel which 
afford us au opportunity of comparing it with the Gospels 
of the synoptists. 

The fiist point of comparison is the greater scope of - 
the Fourth Gospel as compared with tho other three. It 
includes all past time in its prologue, and exhibits the 
incarnation of the divine Woid as but one act in the drama 
of the universe. 

Nor is its scope in space narrower than m time. The 
limited scenery of the synoptic stage — Galilee, Samaria, 

Judsea,-— is (in spirit, though not in letter) exchanged here 
for “the world.” As Philo tells us that the tabernacle 
figured the universe, and that the robes of tho high 
priest represented (Hoses, lii. 12) the different parts of the 
world, so the High Priest of the Fourth Gospel, though 
speaking or working in a narrow province of Syria, is 
always regarded as officiating at the altar steps of the 
universe, and bearing with Him the destinies of humanity. 

“The world” is continually on His lips, and John the 
Baptist is made to proclaim, even at the very outset of the 
Messiah’s career, that the Lamb of God will take away 
the sins, not of “the Jews,” but of “the world.” It is 
true that Judaism is not ignored. Prophecy is constantly 
appealed to ; and the motive of the Gospel is undoubtedly 
to show that Jesus is “ the Christ” (xx 31), as well as to 
show that He is the Son of God. Yet nowhere in the 
Fourth Gospel is found any marked distinction between 
the Gentiles and Samaritans on the one side and tho Jews 
on the other, as if tho former must be neglected for a 
time (Matt. x. 5 ; Lu. ix 52), and as if tho latter wero 
entitled to priority m the offer of salvation ; on the con- 
trary, Christ is described, early in the narrative, as preach- 
ing to the Samaritans, and the Samaritan faith (far more 
general than the isolated case of the Samaritan leper in 
Luke) serves as a foil to tho Jewish unbelief. “ The 
Jews,” so far as thoy are distinguished from others, appear 
throughout as a nation with whom the writer has no 
sympathy, as the emblem of rebellious, unspiritual sceptic- 
ism 2 Viewing the drama at a greater distance of time 
than the synoptists, and purposely withdrawing himself to 
a still more subjectively distant point of view, for the 
purpose of unity and compression, the author almost 

a Tho passages iv. 22, x 16, xi 52, though they give a kind of 
precedence to the Jews, yet treat of the passing of salvation from the 
Jews to the Gentiles, in the way of climax; and these two or three 
passagos (which occur in dialogue and not in narrative) cannot count 
for anything against the forty or fifty passages wherein the author, in 
his own person, speaks of “the Jews” as “murmuring,” “seeking 
to slay Jesus,” “ taking up stones to stone Him,” and always syste- 
matically opposing themselves to Jesus. 
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ignores the minor distinctions of Pharisees, Sadducees, 
Herodians, scribes, and lawyers, with which the synoptists 
have made us familiar. 1 Palestine is seen no longer with 
the distinctions of a neighbouring diversified coast-hne, 
but like a daik mass upon the horizon of the distant East, 
serving as a foil to the splendour of the rising Sun of 
Righteousness, which it strives in vain to obscure. 

In the miraculous part of our evangelist’s narrative 
especially, there is visible this artistic power of selection 
and compression Few miracles are described, not more 
than eight in all (including the post-iesurrection miracle 
of the draught of fishes), and among these not a single 
case of exorcism. The element of mere wonder (which 
comes too prominently forward, at least for a pupil of 
Philo, m the synoptic miracle on the Gadarene) is carefully 
subordinated to the symbolical element It is true that 
the whole Gospel breathes a supernatural atmosphere. 
Although the Logos, becoming “flesh” ( 1 . 14), is imme- 
diately afterwards called Jesus (i. 17) or the Son (i IS), 
and is never henceforth mentioned by the name Logos 
throughout the whole of the Gospel, yet in reality it is 
still the Logos, rather than Jesus, that is described m the 
following pages. The Logos is never (as in Mark) “unable” 
to work miracles, never liable to “ marvel,” never “ m an 
agony,” never (with the single exception of the scene at the 
grave of Lazarus m which erapa£ev iavrov, John xi, 33) 
“sorrowful and very heavy,” the words ekeos, eAeav, 
<T7rAayxw£op,ai occur repeatedly m the synoptists, never in 
the Fourth Gospel, the Logos “knows what is in man,” 
sees Nathaniel “under the fig-tree,” discerns from the first 
that one of the twelve whom He had chosen is “ a devil ”; 
when He asks advice from His followers, it is a mere form, 
merely “ to prove them, for He Himself knew what He would 
do”; there is not in the drama of the Fourth Gospel (as 
in Mark) any development of thought or plan in the chief 
actor , the development must he looked for in the drama 
taken as a whole, and including the creation, the fall, and 
all the preparation of the world for the coming of the 
Word as flesh ; but the life of Chiist on earth is, in the 
Fourth Gospel, only one act as it were, in which the previous 
action of the drama is simply carried on and sustained ; 
the whole of the future, His destined “lifting up,” His 
death, His rising in three days, all he mapped out befoie 
the Saviour, so that He walks in. a known country and in 
light, while all around, friends and foes alike, are stum- 
bling or groping in the dark. In this sense, therefore, 
it is true that the supernatural element is even more 
prominent m the Fourth Gospel than in the synoptists. 
But the miracles themselves are subordinated. Though 
frequent reference is made to the vast number of them 
(li. 23- iii. 2, vi. 2; vii. 31; ix. 16 ; xi. 47; xii. 37; 
xx. 30), yet, not only are very few described, but even 
those few are described rather as “emblems” than as 
“ mighty works.” It is remarkable that the word cn^eia 
(“ signs ”), which the synoptists almost always use m a 
bad sense (to denote the “ sign from lxeaven ” demanded 
by the Pharisees, or the “ signs ” which the false Christs 
shall work to deceive, if it were possible, even the elect, 
Mk. xiii. 22), is the very word selected by John to 
describe the miracles of Jesus ; while the word M/w s 
(“mighty works”), which in the synoptists generally 
denotes the works of Jesus, is never used in the Fourth 
Gospel Fartly, no doubt, the author may have felt that 

1 It lias been ingeniously suggested that a distinction is drawn by 
the author between the “Jews” in the south and the “multitude” 
(ilx^os) in Galilee (Westcott, Xntrod, to St John). But the term o^Aoj 
is also applied to the mixed multitude of pilgrims m Jerusalem at the 
Passover (xii. 12, 17, 18, 29, 34) j and besides, if the author had in- 
tended to deny any such distinetiou, he could hardly have expressed 
himself more cogently than in xu. 9, where he adds that this “multi- 
tude ” was of the “Jews ” (ux^-os noXiis t 3>v S I ovdalup) 


82 5 

miracles were made cheap by excessive enumeration, and 
that the narrative of a multitude of miracles without 
apparent motive created a stumbling-block rather than a 
help to philosophic^ and educated readers. Especially 
might this be felt in Ephesus, the home of wizards and 
wonders and “curious arts” (Acts xix. 19), where even 
the last-called of the apostles had worked cures and 
exorcisms past numbering (ib. 12). Accordingly the 
author, though he makes mention of very many mir acles, 
describes none hut those which are obviously emblematic 
It has been stated above that the 1st Epistle of John 
was not only written by the author of the Fourth Gospel, 
but must be considered as a kind of postscript or 
appendix, commending the Gospel to the church. Re- 
membermg, therefore, the important passage in the Epistle 
(l Jo v S), which describes the three witnesses on earth as 
breath (or spirit), water, and blood, and bearing m mind 
that “ blood ” m all probability has (among other possible 
meanings) a reference to the eueharistic wine, we shall 
not be surprised that the fust miracle of all describes 
the changing of the water into wine. Next is a miracle 
exemplifying the power of tile word of Jesus, where faith 
is present (iv. 50, and cf iv. 41); then the Messiah 
manifests (in the cure of the impotent man) the superiority 
of the ever-flowing fountain ot life to the intermittent 
power of the pool of the law (v. 3), then comes the 
eueharistic feeding of the five thousand with bread and 
fishes, wherein “the Lord gave thanks,” ev^apto-TrJcravTos 
rov K vpCov (vi. 23), followed by the walking on the water, 
which is also appended by Matthew and Mark to the 
eueharistic miracle , then the opening of the eyes of the 
blind by Him who was the Light of the world (ix. 5) ; 
the raising of Lazarus by Him who was the Resurrection 
and the Life (xi 25) ; and lastly, the miraculous draught 
of fishes, taken at the command of Him who had sent His 
apostles to be fishers of men, and to cast the net of the 
gospel (xxi. 6). 

In all these narratives, although the common people are 
exhibited as wonder-struck, yet the impression left on the 
reader is that, for the Word of God, such works are 
matters of course, and only important because of their 
inner spiritual meaning. Philo says (Life of Moses, i. 
38) that such miracles as the production of the water 
from the rock by Moses and the like are the sports 
(naLyvca) of God, and not so really great or deserving of 
serious attention as the revolutions of the planets There 
is no trace of “sport ” in any of the works of the Word 
of God narrated by the author of the Fourth Gospel ; yet 
both he and Philo agree m looking through the letter of 
the narrative of every miracle to the spiritual essence 
contained in it, which alone constitutes the importance of 
the act. Now Philo, in speaking of the creation of Eve 
from the rib of Adam, declares at once that the literal 
meaning is fabulous (j&v&coSes) , whereas he treats the 
emission of the water from the rock as historical, 
although he suggests, as a first explanation, that possibly 
there may have been a latent spring in the rock. Yet 
Philo proceeds to deduce his spiritual inferences as freely 
from what he deems “ fabulous ” as from what he deems 
historical. It is not necessary to assume in the author of 
the Fourth Gospel precisely the same indifference to the 
distinction between spiritual and historical narrative ; hut 
it appears certain that, in his writings, as an Philo’s, the 
historical is subordinated to the spiritual. Not but that 
the picturesque incidents of each miracle receive from him 
due attention; but it seems to be for the most part the 
picturesqueness resulting from the skill of a graphic 
teacher, rather than from tie memory of an eye-witness. 
Compare, for example, Mark’s with John’s account of the 
feeding of the five thousand. There is less motive, less 
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art, about Mark’s detail than about Join's. John’s omis- 
sions and additions all point to one object, the desire to 
heighten the Logos and to subordinate the disciples and 
the crowd. Mark begins by saying that “Jesus had 
compassion on the multitude ; ” but the Logos, knowing 
beforehand “ what He would do,” determines His course 
at once as soon as He “lifts up His eyes” and discerns the 
multitude In Mark, the disciples come to Jesus beg- 
ging Him to send the multitude away; in John, it is 
Jesus who first “proves” one of the disciples with the 
question, “Whence shall we buy bread that they may 
eat?” Then (giving a picturesque variety to the story) 
Andrew, as well as Philip, and a servant-lad (iraihdpiov) 
are introduced, the latter carrying the viaticum of the 
apostles The loaves, a new circumstance not found in 
the synoptists, are of an inferior kind, “ barley , ” and 
Andrew bases an expostulation on the smallness of the 
provision. After the command to “ sit down,” Mark says 
that they sat “ down on the green grass,” an epithet natural 
enough for a speaker perhaps, but inartistic, because too 
prominent, m a written narrative. John, on the other 
hand, turns a defect into an excellence, by judiciously con- 
necting the “ grass ” with the command to sit down, so as 
to enhance the forethought of the wise Master of the feast, 
who made provision for the comfort of His guests in the 
minutest details - “Jesus said, Make the men sit down 
Now there was much grass in the place.” Lastly, m the 
synoptic narrative, the gathering of the fragments is the 
spontaneous act of the disciples ; but iu J ohn, the feast 
ends as it began, with the display of the wisdom of the 
Master, even m the smallest matters, “Gather up the 
fragments that remain, that nothing may be lost.” It is 
scarcely possible to deny that, iu the symmetiical manner 
m which the story gathers itself around the Logos as its 
object and centre, the narrative of the Fourth Gospel is far 
superior to that of the synoptists, and that many of the 
additional touches of the former aie dictated by what, has 
been happily described by Canon Westcott as “an instinct- 
ive peiception of symmetry m thought and expression.” 1 

The same remark applies to the other miracle which 
John has m common with Matthew and Mark, viz., the 
healing of the “nobleman’s” son. 2 Every detail of 
difference m John heightens the dignity of the Saviour. 
In the synoptic account, Jesus offers to go to the house 
to heal the youth, m John, no such offer is made, and 
the nobleman and his companions are accosted with a 
rebuke, “Except ye see signs and wonders, ye will not 
believe ” In the synoptists, the man is represented as 
living at Capernaum, and Jesus as entering Capernaum, 
so that the father sends but a short distance; in John, 
Jesus is represented as remaining at Cana, while the 
suppliant father journeys thither in person from Caper- 
naum, a distance of twenty-five miles. In the synoptists, 
the father sends a message, praying Jesus not to trouble 
Himself to enter his roof, but to “ speak the word only ; ” 
111 John, the father piteously supplicates the Saviour to 
“Come down, ere my child die.” In the synoptists, it 
is recorded that Jesus “marvelled”; in the Fourth 
Gospel, He simply pronounces the authoritative words, 


1 The only points in winch this narrative can he illustrated by 
Philo’s remarks (Alley., in. 56-8) on the manna are two or perhaps 
three: — (1) As Philo says that the soul is fed not hy earthly food hut 
by “words,” so the Gospel says that “words” are the source of 
life (vi 63); (2) Plulo, speaking of the manna, praises those who seek 
the food for its own sake and not for ulterior advantage ; compare 
John vi 20 on the “loaves and fishes;" (8) Philo, speaking of tho 
object of the miracle, quotes Exoil xvi 4, “ that I may prove them;’’ 
this may possibly, but not probably, illustrate John n, C. 

2 It is here assumed (with Dr Sunday, Fourth Gospel, p 100) that 
they are the same. The assumption of their difference involves even 
greater difficulties than the assumption of their identity. 
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“ Go thy way, thy son livefch.” In the synoptists, Jesus 
avails Himself of this incident to proclaim, almost as if 
it were (and probably it was) a development of His work 
suddenly revealed to Him by His Father, that many of 
the Gentiles shall be admitted into the kingdom , 
in the Fourth Gospel, which exhibits no development, 
these words would necessarily seem out of place, and 
are omitted Contrast could scarcely be more complete , 
and it is not surprising that many commentators, rather 
than identify such opposites, prefer to suppose that, about 
the same time in the life of Jesus, two men, both m high 
positions, had sons at the point of death, in the same 
place (Capernaum), both of whom petitioned Jesus to 
heal their children, and both of whom obtained from 
Him miraculous cure, performed at a distance from the 
two patients. To some, however, as to the candid author 
of The Authorship cind Historical Character of the 
Fourth Gospel , it will appear more probable that we 
have the same event, differently described. But those 
who accept the theory of identity ought to consider how 
much is involved in it. For the defenders of the differ- 
ence of the two miracles are undoubtedly justified in 
drawing a contrast between them in almost every point 
of spiritual importance (Augustine, Ev Joh. Tract ., 16). 
If, therefore, the Fourth Gospel is historically accurate, 
then (on the supposition of the identity of these two 
narratives) the three synoptic Gospels are historically 
inaccurate; but if tho synoptic narrative is historically 
accurate, the narrative of the Fourth Gospel must be 
considered rather a new dramatic version, than an inde- 
pendent historical account, and the same remark will 
necessarily apply to, and affect onr estimate of, all tho 
accounts of miracles in the Fourth Gospel. 

Gaming light thus from the comparison of tho Fourth 
Gospel with the synoptists, wherever they occupy common 
ground, we shall find it useful, before proceeding to tho 
summary of the Fourth Gospel, first to touch on tho few 
remaining points which the fourth has in common with 
one or more of tho three. Luke contains most of these. 
For example, if we accept the passages Lu. xxiv. 12, 
xxiv. 40, as being not interpolations, though perhaps 
additions made by the author to a subsequent edition of 
his Gospel, it will follow that, in the account of the resur- 
rection, Luke and John agree identically m adopting 
the traditions (1) that Peter “beheld the linen clothes 
laid by themselves in tho sepulchre , ” (2) that the Lord 
showed His disciples, after His resurrection, His wounded 
body in token of His identity. In both those cases several 
minuto details are added by John ; and this also applies 
to another important incident which Luke and Jolm have 
m common, viz., the “entering of Satan” into Judas. 
Luke records it briefly in two words (xxh. 3), and makes 
the “ entrance ” occur some time beforo the last supper ; 
but John, in a far more powerful scene, reserves the 
“entrance ” for the moment when the “ sop ” is handed 
to the traitor by the Saviour, and the disciples seated at 
the last supper. Here again the incident is the same ; 
but the treatment is very different. 

The agony described by Luke (xxii, 44, and, without 
Luke’s additions, m Mat. xxvi. 39 and Mlc. xiv. 35, 36), 
when tho Lord prayed that “the cup might pass from Him,” 
and when an “ angel ” appeared from heaven strengthening 
Him, may seem, at first sight, to have no counterpart in 
John. And indeed the synoptic description of the agony 
in Gethsemane is not adapted for the Fourth Gospel. 
Inserted in any page of that Gospel it could not fail to 
jar upon us as being out of harmony with the context. 
Nevertheless, a remarkable passage in John (xii. 27) 
appears to hear a striking resemblance to the account in 
Luke: “Now is My soul troubled.” Thus the Saviour 
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avows a certain conflict in His heart, yet by the very 
deliberateness (as well as by the publicity) of the avowal 
takes from it something of the intense and almost pas- 
sionate humanity of the synoptic narrative. Immediately 
alter these words the Saviour, in the Fourth Gospel, 
deliberately suggests to Himself the synoptic prayer, and 
repeats it “What shall I say 1 * ‘Father, save Me from 
this houi V But for this cause came I to this hour.” At once 
tiiumphmg over the — from the point of view of the Fourth 
Gospel — unworthy suggestion, He exclaims, “Father, glorify 
Thy name.” Upon this comes the heaven-sent message, 
but not (as m Luke) an angel to “ strengthen ” one “ m 
an agony praying more earnestly; ” on the contrary, the 
voice does but ratify the Saviour’s utterance . “ I have 
both glorified it, and will glorify it again.” Finally, the 
author adds, as usual, the babble of the multitude, as a 
foil to the all-knowing wisdom of the Divine Word : “ The 
people therefore that stood by and heard it said that it 
thundered, others said, An angel hath spoken to Him.” Ho 
answer to their doubts and questionings is given by Jesus, 
but we are left under the impression that the “I” is 
uttered, neither by thunder nor by any mere angel of God, 
but by the Father Himself. A soul “ troubled ” ; a prayer 
to be saved from the trouble, the suppression of that prayer, 
after more or less of conflict, and the substitution of 
another prayer m its place; and lastly, a message or 
messenger (ayyeAos) from heaven — the facts are much the 
same both m Luke and m John, yet how different is the 
treatment of the facts, and what a world of difference m 
the spiritual result i 

Almost the only passage m which John adopts a few 
consecutive words of the synoptic narrative is the narrative 
of the anointing (xu. 3-8) There is much less similarity 
between Peter’s confession, as recorded in Jo vi. GS, and 
as recorded in Mat xvi. 16; Mk. viii. 30; Lu. ix. 20, 
but the narratives appear to refer to the same event, and 
if so, the comparison between the two is most instructive 
In Matthew and Mark the confession of Peter consti- 
tutes a turning-point in the life of Jesus; it is the sign 
which convinces Hun that, the seed of a living faith hav- 
ing been sown, His work is now done, and that the hour 
of Hi's departure is at hand- “From that time forth” 
(Mat. xvi. 21; Mk. viii. 31) “began Jesus to show unto 
His disciples how that He must go unto Jerusalem, and 
suffer,” (fee ; and accordingly the Lord prepares the dis- 
ciples with the greatest care, and even tenderness, for the 
all-important answer to the question which He is to put to 
them, “ Whom say ye that I ami ” and when the question 
is answered, pronounces a fervent blessing on Simon, the 
son of Jona, but better called Cephas, a rock, whose faith- 
ful confession is the token of the laying of the foundation 
stono of the new temple. If Jesus is to be regarded as a 
man, “ who, though He were a Son, yet learned obedience 
by the things which He suffered ” (Heb. v. 8), then in the 
whole synoptic narrative of the life of Christ there is not 
a more important crisis than this. But in the Johannine 
narrative crises are altogether out of place, where all is 
pro-ordained ; and instead of the tender questioning, the 
inspired confession, and the fervent blessing, we have 
simply an almost casual appeal of the Lord to His dis- 
ciples, “Will ye also depart?” which, when a response has 
been made by Peter, is followed, not by a blessing, but by 
sad words conveying the assurance that the Word of God, 
who chose the twelve, knows all their weakness as well as 
their strength, and cannot be surprised either by confession 
or by betrayal : “ Jesus answered, Have not I chosen you 
twelve, and one of you is a devil?” Both in the Fourth 
Gospel and m the synoptists (Mat. xvi. 23 ; Mk. ix. 33), 
immediately after the blessing of Peter, mention is made 
of “ Satan ” or “ Devil,” To bless Peter, and to call him 


“Satan” immediately afterwards, is consistent with the 
human Christ described by Mark and Matthew. The 
difficulty is avoided, in Luke, by omission , but tbe Fourth 
Gospel, retaining the traditional mention of the word 
“ Satan,” or “Devil,” directs it to Judas, upon, whom else- 
where the Fourth Gospel (xii. 4-8) concentrates the faults 
imputed by Matthew (xxvi. 8) not to Judas alone but to 
all the disciples. 

Readers who may think that this last dislocation of the 
words of Jesus appears somewhat improbable should con- 
sider carefully the patent instance which follows. In the 
synoptic account of the betrayal, Matthew and Mark 
represent Jesus as awaking the sleeping disciples (at the 
moment of the arrival of the tiaitor and his band), with 
the words, “ Rise, let us be going (iyeipecrdt, aympav). 
Behold, he that betrayeth Me is at hand ” (Mat. xxvi. 46 ; 
Mk xiv. 42), Luke alters this , it is too human for him, 
seeming to imply flight ; and therefore he substitutes a 
command, in the second person, “Rise up and pray, lest 
ye enter into temptation” (Lu. xxii 46). But John, 
while averse to this change of the traditional words, 
neutralizes their questionable effect by taking them com- 
pletely out of their context. Accordingly, he places them 
between the discourse on peace in ch. xiv. and the dis- 
course on the vino in cli xv., just at the point when we 
may suppose the Master with His disciples to be rising 
from the table, purposing shortly to pass quietly from the 
lighted upper room where He had been celebrating the 
last supper down into the streets of Jerusalem, on His 
way to Gethsemane. Taken in this context, the words 
are free from all suspicion of haste or trepidation ; on the 
contrary, they betoken authoritativeness and decision. 
Rising from the sacred meal, and going forth to welcome 
“ His hour,” the Saviour says, — as if with the conscious- 
ness that He is the High Priest of the World, going forth 
to celebrate the sacrifice foreordained before the founda- 
tions of the world, — “ But that the world may know that 
I love the Father, and as the Father gave Me command- 
ment, even so I do. Arise, let us go hence (eyeijoecrtfe, 
ayco/xev lvrev6(.v ) .” 

The entry into Jerusalem, the crucifixion, and resurrec- 
tion, are almost the only remaining events common to the 
Fourth Gospel with the synoptists. The entry is much con- 
densed, and closely connected with the raising of Lazarus 
(xii. 18) ; the lengthy account of the sending for the ass is 
passed over in the words — “Jesus, when He had found a 
young ass, sat thereon”; and the acclamations of the multi- 
tude and the pomp of the procession are all omitted or 
lightly touched, as if the gleam of popular favour which so 
impressed the synoptists scarcely deserved the attention it 
had received from them. It was a mere consequence of the 
raising of Lazarus: “For this cause the people also met 
Him, for that they heard that He had done this miracle.” 
Yet in Matthew (xxi. 11), when the city asks “Who is 
this?” the crowd replies, “ This is Jesus, the prophet 
from Nazareth of Galilee”' — making no mention of the 
wonder which — according to the Fourth Gospel — was the 
solo cause of the procession. 

After this, John omits the purification of the temple, 
which he has placed earlier, at the first visit of Jesus to 
Jerusalem (li. 15), 1 and passes rapidly to the last supper. 
Here, as is well known, there are great difficulties m recon- 

1 The purification of the temple, placed, as Christ’s first public act, is 
as suitable an introduction to the life of Christ in the Fourth Gospel 
as the sermon m Nazareth is to the life of Christ m the Third Gospel. 
In Luke (the Gospel of mercy), the proclamation of the “ healing of 
the broken-hearted” to His friends at Nazareth; in John (the Gospel 
of the Word of God, m which the words eMos, i\ee?v, a-TrXayxviCofiai, 
so often repeated by the synoptists, are altogether absent), the purify- 
mg of the temple of God,— -is the most appropriate commencement 
of the Saviour’s public work Besides, the prophecy of Malach: 
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ciling the account of tlie Fourth Gospel with that of the 
synoptists. In the synoptists the last supper is (apparently) 
the passover, m which the Lord bequeathes Himself to His 
disciples as their sacrifice, giving them His body and blood , 
m John the last supper, so far as he describes it, is merely 
the last meal shared by the Master and His disciples, at 
which He washes their feet, and exhorts them to humility, 
patience, and peace , and it is expressly described as being 
“ before the feast of the passover” (J ohn xiii. 1). Again, in 
the synoptists, Mark places the crucifixion at the third hour 
(9 a.m.), and the darkness is made by all the synoptists to 
last from 12 to 3 p.m. , but John (who is describing in the 
crucifixion the sacrifice of the passover, the slaughter of the 
Lamb of God which was to take away the sms of the world) 
naturally places the crucifix ion later, in order that the Lamb 
may be slain “between the two evenings,” as prescribed 
in the law j and therefore he does not place even the 
delivery of Pilate’s verdict till the sixth hour, i.e., 12 o’clock, 
and the crucifixion, consequently, later still. The symbol- 
ism which prevails in the Fourth Gospel may incline ns 
generally to accept the synoptists’ narrative m preference. 
But there are special reasons -why, at a very early date, a 
slight misunderstanding, among the Gentile churches, ot 
Jewish custom and of the common tradition may have 
led to an erroneous supposition that the last supper 
was the passover meal ; and the explanation suggested 
by Canon Westcott [Introduction to the Study of the 
Gospels, p. 344) seems a very reasonable one. In this case, 
therefore, the Fourth Gospel must have the credit of dis- 
sipating an error which had very early crept into the 
synoptic narrative (namely, the insertion of the words 
“The first day of unleavened bread,” Mat. xxvi 17, Mk. 
xiv. 12; Lu xxii. 7); nor is it at all unlikely that this 
rectification came from the apostle John himself But as 
regards the hour of the crucifixion, it seems more likely 
that the account of Mark is correct, not only because it 
leaves more time for the burial before sunset, hut also 
because the later hour implied m the Fourth Gospel appears 
naturally suggested by the same symbolism which after- 
wards finds m the woundel body of Christ a fulfilment of 
the two prophecies, “ A bone of Him shall not be broken,” 
and “ They shall look on Him whom they pierced.” 

Passing now to those details of the crucifixion wherein 
the Fourth Gospel differs from the synoptists, we find m 
almost each case but one motive — to enhance the majesty of 
the Saviour. Even in the arrest of Jesus this motive 
appears. The synoptists tell us that He was arrested by 
a “crowd” (o^kos), servants, sent apparently from the 
houses of (-apd Mat.; dm Mk) the chief priests and 
elders , and as the moon shone at the full, so brightly 
that the disciples could discern their Master from some dis- 
tance (a stone’s cast), and perceive His agony, as well as 
hear the words of His prayer m the stillness of the night, 
they do not think it necessary to make mention of “lights” or 
“ torches ” The Fourth Gospel describes how the “ cohort ” 
of the citadel of Antonia is called out, together with tho 
servants of the priests, making up in all, if the whole cohort 
is meant, five or six hundred men, and these approach, not 
with “swords and clubs” (as Mk.), but with “torches and 
lights and arms ” Jesus goes forward to meet them, ancl 
intrepidly declares that He is tlie person whom they are 


(]b 1), -- “ 'ISov ei-anoariAAto rbv dyyeAov pov, Kai iwfiAtyeTtu 
'68op irpb Tporrdnrov pov (John the Baptist), Kai e^ultpvrjs iffei etr rbv 
mbp iavrou icvptos bv up As CiprArs, — predicts a 1 ‘ smhlcn ” coming of 
the Loul into the temple, following on the steps of his “messenger.” 
This piopheey is bettei fulfilled, if the Lord comas to the temple 
immediately after the prepaiation of John the Baptist, and, besides 
the "sudden” coming is better fulfilled m the early entiy of Jesus 
(John ii. II) than by the Inter entry m the synoptists, which was pie- 
ceded by a public procession. Thus prophecy, as well as appropriate- 
ness, might induce an account of an early purification of the temple. 


seeking, upon which they “recoiled and fell to the ground.” 
Nothing of all this is found in the synoptists 

Though John agrees with Luke m the tradition that the 
servant’s ear cut off by Peter was the “ right ” ear, 1 he en- 
tirely omits Luke’s narrative of Christ’s examination before 
Herod , but this is in accordance with his fixed purpose- 
while by no means neglecting graphic and picturesque 
detail — to ignore all petty local distinctions, and to draw 
none but large and clear outlines on his canvas. Home and 
“ the Jews” alone appear round Christ on the stage of his 
drama , not one of the Herods is so much as once men- 
tioned from the beginning to the end of it. The irony of 
providence, by which Pilate is made to proclaim that Jesus 
is “King of the Jews” (xix 20), reminds us of the similar 
irony by which Caiaphas, not speaking “ of himself ” hut 
inspired by God, is forced to publish the suffering of the 
Saviour (xi. 51), and both passages are quite in the manner 
of the Fourth Gospel. So also is the very natural applica- 
tion of the piophecy, “ And for My raiment did they cast 
lots,” to the seamless tunic of Christ Remembering wliat 
stress is laid by our author’s teacher, Philo, on the high 
priest’s gaiments (Moses, 14; Dreams, 37), which “represent 
the universe,” we shall readily perceive that while the 
outer garment of Christ is freely given to the four quarters 
of the world, the inner seamless tunic (x«w), that which 
He wears next to His heait, is not to be rent, representing 
as it does the regenerated world, “those who receive 
remission of sins through Him ’ (Dialogue liv ) 2 

The Motive of the Fourth Gospel illustrated by the Fust Cam- 
Epistle of John. — It has been said above that the lstpansou 
Epistle of John is most closely connected with the Gospel 
The connexion is so close, in thought as well as in lan- j 
guage, that the former may almost be called a summary 
of the latter In the Epistle, even more clearly than in 
the Gospel, we see the author’s habit of dealing rather 
with elements than with nations or individuals. With tho 
exception of the illustration of “ Cain,” which he possibly 
borrowed from Philo (who uses Cam and Abel to denote 
the earthly and the spiritual principle, Sacrifices of Gain 
and Abel, 1), he prefers to dispense with personal illus- 
trations of principles. He does not, like Paul, speak of 
Abraham, or Ilagar, or Sinai, or Isaac, or Mclclnsedek, or 
the Jews, or the Gentiles; but of the world and tho llesh, 
the water, the blood, and the spirit, light and darkness, lifo 
and death. In the Epistle, as m tho Gospel, wo sec tho 
rejection of Christ explained, not as a casual outcome of 
individual caprice or wickedness, but as an inevitable result 
of the eternal antagonism between light and darkness. In 
tho Epistlo, as in the Gospel, the author insists that the new 
commandment of Christ to "lovoono another” is really an 
old commandment which men have had from tho beginning : 
a commandment as old as tho promptings of tho Light 
which from the beginning has “lighted every man coming 
into the world,” — an old commandment only so far made 
new as it has been brought home to tho hearts of men with 
a quite new mtensity by tho manifestation of tho incarnate 
Love of God. In the Epistle, as m tho Gospel, it is recog- 
nized that the antagonism belwoon tho world and the spirit, 
oetweon light and darkness, must go on without truce till 
one has prevailed ; and each man must take one or other 
side, putting away all hope of compromise. There are two 
principles, says Philo, contrary to and at variance with one 
another,— the one represented by the God-loving Abel, tho 

1 Hots also that the Fourth Gospel is tho first to give the servant’s 
name, Malclius. In the same way the Acta Pilah for tho first time 
give the names of the two thieves, Dysinas and. Gestas. 

2 Only the Fourth Gospel thus distinguishes between tlie Ipdna and 
the xrrjij'. But compare Lev. xvi 4, where the x iT ^ v fiyiacrpepos is 
prescribed as the dross for the high priest on the day of atonement ; 
and see also Philo ( Dreams , 37); and especially note Plnlo’s remark 
that this xiTiii' is “ not easily rent ” (appaylvrepos). 
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other by the self -loving Cam, which must needs be at vari- 
ance when born, “ for it is impossible for enemies to dwell 
for ever together ” In piecisely the same way does our 
author illustrate tho same antagonism by the same person- 
ality. “Not as Cam, who was of that wicked one, and 
slew his bi other And wherefore slew he him 1 Because 
his own woiks were evil and his brother’s righteous”, and 
then, relapsing from the unfamiliar method of personal 
illustration into his habitual language about principles or 
elements, he substitutes for Cain the “woild,” and for 
Abel the “children of God,” and bids his readers “marvel 
not if the world hate you ” 

In this continuous strife between light and darkness the 
victory is to be gained by faith, — but faith supported by 
witnesses, and we read in the Epistle that the object of 
our victonous faith is “He that came through (Sid) 
water and blood, Jesus Christ ; not with the (ev tu>) water 
only, but with the water and the blood, and the Spirit 
is that which beareth witness, because the Spirit is truth , 
because they that bear witness are three, the spirit (or 
breath, to irvciipa) and the water, and the blood, and the 
three are united so as to make up the one ” (d<s to Iv den) 
(1 John v 6-8). 

Passing over many differences of interpretation, and ask- 
ing, What is the meaning of the water and the blood ? we 
turn to the Gospel, and, in the account of the crucifixion, 
we find (xix. 34) especial stress laid upon the fact that from 
the side of Jesus “there came out blood and water, and 
he that hath seen hath born witness (pepaprvpyjKev), and 
his witness (paprvpCa) is genuine (a\r}0Lvrj), and heknoweth 
that he sailh true, that ye might believe.” In what sense 
is the “blood ” here to be understood ? As nourishing ? or 
as cleansing' 2 Almost certainly as cleansing; because above, 
m this very Epistle, the blood of Jesus is described (i. 7) as 
cleansing us from all sin Inferring, then, that the blood 
signifies a superior purifying or baptismal influence, we 
necessarily infer simultaneously that the water signifies an in- 
ferior baptismal influence. Two purifications are mentioned 
in all the four Gospels, an inferior and preparatory, and a 
superior and final . the former is the baptism with water, 
tho latter is the baptism with the Holy Spirit, or (as in Lu. 
m. 16) with the Holy Spirit and fire (cf. also Lu xii 49) 
But the conception of “ baptism with fire,” — though it is 
based on the early history of Israel (Hum. xxxi 23), and 
appears occasionally in the shape of a “fiery trial” of faith, 
as well as m the fiery tongues of Pentecost — was soon sup- 
planted by one of two other conceptions, either sprinkling 
with sacrificial blood, or baptism with the Spirit. This 
higher purification, or baptism with blood, Jesus brought 
into the world He not only came working by means of it 
(Sid with gen., as above in the passage quoted, 1 John v. 6), 
but also, m a certain sense, in it (tv). That is to say, He 
himself underwent the higher baptism with blood as well 
as the lower purification with water, which He received 
from John the Baptist. “Can ye be baptized with the 
baptism wherewith I shall he baptized?” — He said to the 
sons of Zebedee (Mk x. 38). The agony in Gethsemane, 
which was that baptism, was typified by Luke m an exuda- 
tion of “ sweat, as it were great drops of blood falling down 
to the ground” (Lu. xxn. 44). But this baptism was 
scarcely public enough to be a sufficient fulfilment of the 
prophecy which predicted that “ In that day there shall 
bo a fountain opened to the house of David, and to the 
inhabitants of Jerusalem, for sin and for uncleanness” (,Zech. 
xiii. 1), When it became recognized that the Lord was 
this “ fountain,” and that His blood was the cleansing 
stream, then the piercing of His side and the visible emis- 
sion of the purifying blood from the wound became an 
effective and almost necessary type of the spiritual purifica- 
tion, and the type of the blood of sprinkling, suggested 
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perhaps by Luke in his description of the agony, fell into 
the background, being supplanted by the more natural type 
of the pierced side. 

Such a type would all themoie commend itself because, 
without it, the crucifixion might almost seem incomplete. 
The mere piercing of the hands and the feet might seem an 
insufficient fulfilment of the prophecy of the “fountain”, and 
besides, since crucifixion was generally a lingering death ex- 
tending over many hours, and since the body of Jesus -was 
taken down on the same day on which it had been attached 
to the cross (and, according to J ohn, only three or four 
hours after the commencement of the crucifixion), the record 
of His death, without the spear wound, might seem to 
justify the statements of those who maintained that Christ 
never died at all, and that He was a man only in appear- 
ance Therefore, as a proof of His humanity and of the 
reality of His death and sufferings, no less than as a 
fulfilment of the prophecy of the “fountain,” it was 
natural that the latest Gospel should insert, and that the 
church should readily accept, the witness through blood 
as well as water, which is so emphatically related by the 
author of the Gospel, and here appealed to by the author 
of the Epistle 

But the question remains, What is meant by the con- 
nexion of the water and the blood with the breath or spirit 
— “ They that bear witness are three, the breath (or spirit), 
and the water, and the blood” t Philo may throw light 
both on the number and on the nature of the witnesses. 
Only to earthly matters did the rule apply that “ in the 
mouth of two witnesses shall every word be established • ” 
heavenly matters required, so Philo teaches, “ three wit- 
nesses” (ay lov §e wpaypa SoKipd^erai. Sia rpicov papTVptov, 
Posterity of Cain, 27). He also calls attention to the fact 
that Moses declares with apparent inconsistency (1) in 
Leviticus (xvii. 11) that blood is the essence of life, (2) 
m Genesis (u 7) that breath is the essence of life ; and he 
reconciles the two statements by assigning to men two kinds 
of life • (1) the irrational, which they have m common with 
beasts, which life has for its seat (eXa^e) blood ; (2) the 
rational, which flows from the fountain of reason (Xoyifojs 
irriyrjs), which has for its seat breath (or spirit), “not 
(mere) air in motion, hut a kind of type and impress of that 
divine power which Moses calls by a name especially ap- 
propriated to it (icvpi (o ovopan), image (of God)” (The 
Woj'se 'plotting, &c , 23) Elsewhere ( Who is the Heir, 11) 
he says that blood is the essence of the entire soul, but 
divine spirit (m/evpa Bdov) the essence of the dominant 
part of the soul On the metaphor of the water also Philo 
throws light. Water and earth, he says, represent the origin, 
growth, and maturity of the human body ; consequently, 
he tells us, purification by water is that preliminary recog- 
nition of one’s own nature (“ know thyself ”) which is re- 
quired from those who aspire to the higher purification. 
Hence purification by water, he asseits, was appointed by 
the law as a preparation for the purification by sacnficial 
blood ; and hence the Sacred Word thought meet that the 
high priest, whenever he purposed to perform the sacrifices 
ordained by law, should previously sprinkle himself with 
water and ashes ( Dreams , 36, 37, Those who of a' Sacrifice, 
1 , 2 ) 

If now we could find in the Gospel narrative of the 
crucifixion some mention also of the breath or spirit, 
nothing would remain wanting to make up the triple puri- 
fication and triple witness mentioned in the Epistle, of 
“the spirit and the water and the blood.” Such a men- 
tion is probably intended in the willing surrender of the 
“breath” or “spirit,” which is mentioned (xix. 30) in the 
Fourth Gospel alone [Mk. e^Vveucre, Mat. ; Luke 

(xxiii 46) who comes nearest to John only describes the 
intention, not the fact, irapantfepai] , “ He bowed His head, 
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and gave up His breath ” (or spirit) Thus the meaning 
both in the Gospel and in the Epistle appears to be the 
same. (1) Jesus took unto Himself not only (a) the dead 
fleshly nature of man, typified by water, but also (6) the 
life and passions of man, typified by blood, and (e) that 
higher life of man (in virtue of which he is described as 
made in the image of God), typified by the spirit. (2) In 
these three departments of existence He made three several 
sacrifices, pouring foitli (a) water and (l) blood from His 
side, and giving up (c) His breath as the last sacrifice of alL 1 
(3) Thus these three sacrifices betoken three several puri- 
fications.— (a) the purification, by water, of the body in 
baptism ; ( b ) the purification of the soul by the death of 
the lower nature (what Paul calls “ the old man”), which 
partakes in the death of Christ , (c) the purified life of 
the soul rising from the dead through the Spirit, and 
Jiving with, and in, the risen Saviour. The two latter 
purifications are two phases of the same (the former im- 
plying dying in the blood of Christ, the latter rising again 
and living in His Spirit) ; but there is sufficient difference 
to warrant a distinction. (4) These three purifications go 
to make up the one perfectly pure and ideal purification 
and sacrifice for sin, which is the Lamb of God, the Word 
(d? to iv dcnv) 2 

Stress has been laid upon this important passage in the 
Epistle because it appears to be a key to much that we shall 
find in the Gospel. It reveals an exaggerated notion of the 
importance of baptism with water, against which the author 
feels compelled to contend ; “ not by water only, hut by 
water and blood.” Somewhat m the same way Paul uses 
not water but earth (Philo using water and earth) to con- 
trast the natuial man, the mere “living soul,” with the 
“ lifegiving breath, or spirit” (1 Cor. xv. 45, 47). But 
that which distinguishes John from Paul is the use of 
mystical imagery, arranged with a certain numerical sym- 
metry. Sometimes the imagery is dual, when it describes 
incompleteness, such as the conflict between the world and 
the children of God, between light and darkness, between 
God and the devil. But in other cases it is triple: 
he appeals to three classes, the children, the young men, 
the fathers; contending against three enemies, the lust of 
the flesh, the lust of the eyes, the imposture (dhagovda) of 
life ; and stiengthened in their faith by three witnesses on 
earth, the water, the blood, and the spirit — all of which 
dimly tends towards that other triple witness which Jias 
been inserted in the Epistle by later scribes (v. 7), the 
Bather, the Word, and the Holy Spirit. 

If we could be sure that the Second Epistle was from the 
same pen as the Eirst, then the very great probability that 
the “elect My” and the “elect sister” (2 John 1 ; ib. 13) 
represent two churches might prepare us for similar per- 
sonifications in the Gospel; yet as this personification 
is disputed by some, we must not lay much stress on 
it. 3 Nevertheless we have seen enough of the nature of 
the Epistle to be prepared (in passing to the larger work 
by the same author) for a Gospel of types and symbols, a 
Gospel of selection rather than of continuous narrative, a 
Gospel in which principles on a large scale rather than indi- 
vidual characters shall be represented, and in which light 


1 A soniswhat similar compound sacrifice of “blood” and “nund” 
is described by Pliilo {Alley., u 15), avlio represents tlie High Priest 
as “ having put oil tlie robe of opinion and fancy, and as coming dis- 
robed into (the Holy of Holies) to make an offering of the blood of 
ife (triretcrui rb tj/uxticby afyia) and to offer up as incense all lus mind 
•a the God of salvation ” 

2 No doubt these three sacrifices are also connected, in the author’s 
mini, with the three gifts: (1) tlie watei springing up into everlasting 
ifo , (2) the wine of the Lord’s blood , (3) the spirit which Ho breathed 
ito the souls of Ills disciples. 

3 Dr Liglitfoot (Col lii, 12) accepts the personification m 1 Pet v. 

3 as “ probably ” intended. 
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and darkness, death and life, the word and the world, the 
water and the spirit, and the spirit and the blood, shall 
play no inconsiderable part. 4 


4 The numerical symmetiy that pervades this Gospel is fully recog- 
nized by Canon Westcott, who sees “three pairs of ideas” running 
through the work, and “seven witnesses ” corresponding to the seven 
times repeated “I am” (vi. 35 j vin. 12; x. 7; x, 11; xi. 25 ; xiv. 
6; xv. 1), and to Ike seven “signs” of Christ’s ministry on earth, 
followed by one “sign” of the risenChrist. 
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Analysis of the Fourth Gospel. 

As was to be expected from a writer conversant with the 
system and thought which, for brevity, we call the school 
of Philo, the prologue of the Gospel opens with a piotest 
against Philo’s doctrine of an impersonal or quasi-nnpersonal 
Logos. Tlie Logos or Word is at once declared to be 
(l 1), not the mere instrument by which the world was 
made, but the companion of God, and God, a Light, 
from the beginning shining in darkness, received by some, 
to whom power was given to be born of God, but rejected 
by others who were the children of the flesh John the 
Baptist is introduced, in marked distinction from the 
Word, as a “ man not the Light, hut a witness to the 
Light ; and the Baptist declares at the very outset of the 
public life of Jesus (i. 16) that, though the law was given 
by Moses, the gifts of divine grace and truth came through 
Jesus, and that He, being the only begotten Son in the 
bosom of the Father, has manifested the invisible God to 
men. The baptism of Jesus by John is omitted ; but John 
bears witness to the visible descent of the Spirit upon Jesus, 
adding that it “abode upon Him,” and he bears record that 
his own baptism with water is but to prepare the way for 
Him who will baptize with the Holy Spirit ; and that He 
on whom the Spirit thus descended is the Son of God, the 
Lamb of God that is to take away the sms of the world. 

Here, then, at the very outset, we see the thoughts, and one 
may almost say the dramatis personae, of the Epistle re- 
introduced in the Gospel — light and darkness, the word and 
the world, the law and grace, the Father, the Spirit, and 
the Son. The three grades of purification are not as yet 
mentioned ; yet there is perhaps a side-reference to them in 
the three grades of the world, i.e., of impure existence, 
which are alluded to in the contrast between those who 
are born “of God” (i. 13) and those who are born (1) 
of blood, (2) of the will of the flesh, (3) of the will of 
man. 

The narrative of the calling of the disciples implies un- Calling 
mistakably that this book is not to follow the common of the 
tradition, nor to be a complete narrative, but rather a selec- cllscl l )les - 
tion ; for it only narrates the calling of six of the twelve, 
and one of these, Hathanael (significantly described as a 
man of Cana, where two out of the eight miracles in this 
Gospel are to take place), is so far from being universally 
identified with one of the twelve that Augustine excluded 
him from the number. The earlier names are mentioned in 
the same order as in Papias (see above, p. 820), and suggest 
the inference that some of these apostles, or their disciples, 
dwelling in the neighbourhood of Ephesus, furnished some 
of the materials of which the Fourth Gospel is composed, 

Two points are further to be noted in this narrative. (1) 

In order to enhance the dignity of the central character, 
the writer causes the inferior characters to revolve around 
J esus, conversing with and questioning one another, doubt- 
ing and erring, before venturing to obtrude themselves upon 
Him (see, besides this passage, iv. 27, iv. 33, vii. 27, 40- 
43, xi. 16, xi. 37, xii. 20-22, xiii 24, xvi. 17; and note 
how, both m xvi. 19 and in other passages, Jesus, after the 
manner of a king, takes the initiative in addressing His dis- 
ciples, instead of their bringing their difficulties to Him un- 
bidden, as they do for the most part in the synoptists). 
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ANALYSIS.] gob: 

(2) The second point is the error of Philip in saying, “We 
have found Him, of whom Moses in the law, and the pro- 
phets, did write, Jesus of Nazareth, the son of Joseph” (i 
45) Philip introduced with this slightly pompous and 
erroneous statement — in a kmd of irony highly character- 
istic of our evangelist — seems intended as a contrast to 
the humiliated and wiser Philip of the fourteenth chapter • 
“ Have I been so long time with you, and yet hast thou 
not known Me, Philip A 51 

The next chapter (li.) opens with a “ sign,” of which the 
symbolism is obvious. 1 The water changed into wine 
evidently typifies the substitution of grace for the law. It 
was a common metaphor among the Jews to express the 
superiority of the oral tradition to the wntten law by 
saying that “the law is water, but the words of the 
scribes are wine” — a metaphor that exactly recalls the 
words of Origen about this very sign : “ Before Jesus the 
Scripture was water, but from the time of Jesus it has 
been made wine for us” (Comm, m Ev, Joann,, xui. 60) 
A somewhat similar comparison of old wine and new wine 
had been adopted by Jesus Himself to illustrate the differ- 
ence between His teaching and the law of Moses. The 
identity between the purifying blood of Christ’s sacrifice 
and the nourishing blood of His sacrament is understood 
even by Justin independently of the Fourth Gospel, and 
would be a natural inference from the Messianic prophecy 
(Gen. xlix. 11), which identified the cleansing stream that 
was to purify the robe of the Messiah with the blood of 
the grape, declaring that He should " wash His robe (ie , 
as Justin explains it, His church) in the blood of the 
grape.” Therefore, in changing water into wme, the 
Messiah is, by His first sign, striking the key-note of all 
that is to come, indicating the object and nature of His 
work, viz , the supersession of the law by the gospel, and 
the introduction of a new spiritual nutriment and puri- 
fication, which shall at once cleanse and strengthen and 
gladden the soul— all this to be effected by and in Himself 
through His blood 2 

The prediction here made of “the hour” when the 
“ blood of the grape ” should stream from His wounded 
side is at once followed by a second similar prophecy. 
After leaving Cana for the passover in Jerusalem (where 
He purifies the temple by expulsion of the money-changers , 

1 It is true that the symbolism of this “sign” is not indicated m 
the text in the same clear manner m which the symbolism of the feed- 
ing of the 5000 is avowed (w. 32, 33) ; but there is a clear reference to 
it m the words (n. 4) “Mine hour is not yet come,” which seem to 
look forward to the hour when the “blood of the grape” should 
stream from the wounded side of Jesus. It may he necessary to point 
out, at the outset of this analysis, that the language of the Gospel 
may naturally have been affected, not only by the thought and lan- 
guage of Philo, but also by what was called the “Asiatic” style, 
which was prone to metaphor and symbolism • see Liglitfoot’s Gala- 
tians, p. 362, where we find that Polycrates, bishop oi Ephesus (bom 
or conveited about 130 A D ) described John (probably metaphorically) 
as a priest, wearing the neraXov or high priest’s mitre, and speaks 
of Melito as a “ eunucli,” meaning meiely that Melito devoted him- 
self to Christ (“ propter regnum Dei eunuchum ”). If is noteworthy 
in this context, that the Epistle to the Ephesians is the only Epistle 
that appears to contain an extract from one of those early hymns which, 
as Pliny says, the Christians used to “sing to Christ as a god,” and 
this hymn, as is natural, deals m metaphor : “Awake thou that 
sleepest, and arise from the dead, and Christ shall give thee light” 
(Eph. v 14) Probably from some such Asiatic metaphor (that “John, 
though dead, still breathed in the church”) nrose the tiadition, of 
which mention is made by Augustine, that the earth over the apostle’s 
body still lose and fell with Ins bieath, 

2 This narrative may be abundantly illustrated from Philo. (1) He 
speaks of “the veritable High Priest,” who pours forth a libation of 
“ pure wme, namely himself” (Degorrmvis, u, 27) ; (2) he connects this 
High Priest with the Logos by describing the Logos as a priest having 
for his inheritance the Eternal (rbv vvra), a pnestof the most high God 
(see also J)e Somniis, i 37) , (3) he speaks of this priest (under the 
type of Melehisedok) as substituting wme for water • “Melclusedek 
shall bring forward wine instead of water, and give your souls to 
drink” ( Allegories , iii. 26). 
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see above, p. 827), Jesus answers tlie request of the Jews 
for a sign with these words, “ Destroy this temple, and in 
three days I will raise it up.” It is added that He “ spake 
of the temple of His body.” 3 It is interesting to note 
four different stages of development in the expression of 
this prediction. The synoptists Matthew one! Mark de- 
clare that a very similar charge (differing only in “ I will 
destroy” and “I am able to destroy,” Mat. xxvi. 61 ; Mk. 
xiv 58) was brought against Jesus by false witnesses , and 
they give us no hmt that the witnesses erred by a simple 
and natural misunderstanding. Luke, however, who not 
only wrote after the destruction of Jerusalem (when it 
would be a common saying that the Lord Jesus had 
destroyed the temple), but also modified his Gospel in 
many respects to suit it to the i equipments of the changed 
times, makes no mention of any false accusation. In his 
subsequent treatise of the Acts he goes a step further ; for 
there the accusation is repeated (Acts vi. 14), and not 
denied Now, lastly, the author of the Fourth Gospel 
adopts the chaige as m the main a true one, or at all events 
as an inevitable misunderstanding m which His disciples, 
as well as His enemies, participated. At the same time, 
this prophecy, like the symbol of the wine, prepares the 
way for Christ’s subsequent doctrine (xiv. 23) that every 
man is a temple of God, and that He Himself is that 
Temple in the highest sense. This doctrine had been 
taught even before Paul by Philo, who scouts the 
thought of preparing for the Supreme a “ house of stone or 
wood,” and declares (Cam and his Birth, 20) that the 
invisible soul is the terrestrial habitation of the invisible 
God. Yet though Philo’s language may have influenced 
the language of the Fourth Gospel m such passages as xiv, 
23, it is most certain that this doctrine is a necessary 
inference from the teaching of Christ Himself, who 
taught us that the body must be “full of light.” Theie 
is therefore no essential misrepresentation in this intro- 
duction. of the Pauline doctrine of Christ the Temple or 
Church. 


3 An micrence has been drawn from tlie words Tecnrepdicoi'Ta leal e£ 
ereaiv 6 vabs outos (11 20), flint because tbe year so indi- 

cated would be tbe same yeai as that assigned by Luke to our Lord's 
commencement of His public woik, tlieiefore, by their coincidence, 
the two Gospels mutually support each other. But it seems natural 
that the writer of this Gospel, an educated Jew, should know both the 
date of the commencement of the temple and the date as given by 
Luke of the commencement of our Lord’s ministry; and it seems 
characteristic of tlie author, by details of this kind (and especially by 
numbers), to add picturesqueness and realism to Ins narrative : cf the 
200 pence (vi. 7), tbe 200 cubits (xxi 8), &c. However, it must 
not be forgotten tbatOiigen (Cbmm m JSv . Joann , x 22) tliiougliout 
Ins long discussion of this passage assumes that the meaning is “m” 
not ‘ 1 dmmg ” forty-six years. And this seems to be tbe natural trans- 
lation of the words — “ the temple was built m forty-six years 1 ’ (although 
the dative may he Used for duration of time, the aonst hardly peimits 
the English version); and if so, the author is under a mistake in sup- 
posing that the temple was completed Yet from this passage (u 20), 
and from other indications of a knowledge oi J ewisli customs, Mes- 
sianic expectations, and the geography of Palestine, it has been in- 
ferred that tlie author was a Palestinian Jew. A stronger argument 
is the author’s preference of the Hebrew lather than the LXX version 
of the Old Testament (Canon Westcott quotes vi. 45 , xiu 18 ; xix 
37), which certainly shows either that lie used the Hebrew version 
lnmself, or that the Ephesian doctrine was based upon that version. 
Tlie knowledge of the country does not seem to exceed what might he 
attained by any Alexandrian Jew who had spent one or two passovers 
in Jerusalem and had travelled for a short time m Palestine , and the 
geographical argument has been unduly strained by such suggestions 
as that a “ minute knowledge ” of the relative positions of Cana and 
Capernaum is implied m the expression “ He weutdown” («, 12) The 
same argument would show that the author of the hook of Jonah had 
a “ minute knowledge ” of the position of Joppa (Jonah 1 3),- or that 
the author of the Acts of the Apostles liad a “minute knowledge” of 
the places from winch he or Paul “went clown” to Attolia, Troas, 
or Antioch (xiv. 25 , xvi 8 , xvni, 22) Any traveller might know 
that Capernaum was m tlie low-lying basin of the Jordan, down on the 
edge of the sea of Gables, without having a “ minute knowledge ’’ of 
its position relatively to the inland villages of Galilee. 
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The Tlie whole of the nest chapter (iii ) deals with purification 
doetune foy water and the spirit The learned but timid Nicodemus, 
of watei teacher” of Israel (iii. 10), exhibits the blindness of 
carnal learning as contrasted with the knowledge that 
belongs to those who are born of the spirit, A third pre- 
diction of “the hour’’ is expressed through a third figuie, 
the serpent in the wilderness But this figure introduces 
a new couception, that of faith, an intense looking towards 
Christ, even as the children of Israel looked on the healing 
serpent, 1 This thought of faith as sight, illustrated per- 
haps by the statement that Nicodemus had come by night, 
introduces a few remarks on a subject hereafter to be more 
amply treated by the evangelist— the difference between the 
children of light and the children of darkness (m. 18-21) 
In the second section of this chapter the subject of water- 
purification is taken up again by the Baptist, who con- 
trasts his own inferior purification with the higher purifica- 
tion of the Messiah, and his own decrease with Christ’s in- 
crease, describing himself (almost m the language of Paul) 
as “earthly,” whereas the Messiah is “from heaven.” 
Bat the Baptist also introduces the subject oE faith, the 
path of life is through faith m the Son of God : “ He that 
believeth in the Son hath everlasting life” (iii, 22-36), 
Christ’s Particularly to be noted is verse 24 of this chapter, in 
relations which it is expressly stated that “John was not yet cast 
•with John in j; 0 pnaon,” It will be remembered that the synoptists 
Baptist. § lve no acccmnt public appearance of Jesus till after 
the imprisonment of John. It was therefore open to the 
enemies of the church to maintain that Jesus was but a 
pupil of the Baptist, and that He did not venture to teach 
till His master John had been shut up in prison. Much 
more might this he asserted in Ephesus, where, as we have 
seen, there were some who were baptized only "with the 
baptism of John, and who knew nothing of the Holy Spirit. 
On this account probably it is that our author introduces 
Jesus as working by the side of John, before his imprison- 
ment, and even then inevitably, and against His own will, 
drawing multitudes from the Baptist to Himself The 
apostle John himself is one of the first to leave the Baptist 
for the Greater Teacher (l. 37) , but the Baptist also is 
made to witness, and to rejoice in, the desertion • “He must 
increase, but I must decrease.” And finally, we are told 
that the superiority of Jesus over the Baptist had become 
so manifest that the Pharisees had heard that Jesus made 
and baptized more disciples than John, and upon this, 
desiring to avoid this appearance of superiority, Jesns 
retired to Galilee 2 (iv. 1) It would not be possible more 
effectively to repel every suggestion of the pupilage of 
Jesus, or of his subordination — even His temporary sub- 
ordination — to John the Baptist. 3 

1 According to Philo, the brazen serpent represents temperance, the 
antidote of pleasure , and he who has strength to behold the beauty of 
temperance, and to “discern Goff through the serpent” shall live 
{Allegories, ii. 20) 

2 The insertion of the remark that “ Jesus himself baptized not, 
but his disciples,” serves two purposes —(1) to magnify the Messiah, 
(2) to disparage the mere baptism with watei. 

j It is, of coiuse, possible that heie (as m the matter of the last 
suppei) the Fourth Gospel may have pieservedsoma historical tiaditions 
concerning the acts of the Lord in Judffla, which have not been pre- 
served in the synoptic recoid Nor is it denied that elsewhere, e.g., 
m the matter of the three passovers, the Fourth Gospel may be historical. 
There is scaicely evidence enough to admit of absolute demonstration 
on either side All that is contended is that, whether historical or 
not, the moidents recorded m the Fourth Gospel aie suggested (1) often 
by a clearly discernible motive in the mind of the waiter contrasting 
forcibly with the motiveless, simple, inartistic narrative of St Mark; 
(2) sometimes by a desire to supplement, if not to coirect, the previous 
nairatives of the synoptists. The presence of such a motive and 
desire is not, of course, absolutely inconsistent with historical accuracy; 
but, the more we consider the synoptic narrative to be objective, and 
the more we consider the Focnth Gospel to be subjective, the more we 
.shall be disposed to believe that, in proportion as incidents in the 
latter are suggestible by motives and desires, u that proportion are 
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Now follows (cb iv ) wliafc may be called the foreign The 
section of the Gospel We noticed that, even in Luke, the dialogue 
Samaritans assume a prominent position, their faith and 
unconventional goodness being twice contrasted with the 
carnal formalism of the Pharisees, at one time in a miracle 
(Lu. xvii. 16), at another time m a parable (Lu x. 33). 

We are now to see how the contrast between Samaria and 
Judina is handled m the Fourth Gospel m the dialogue on 
the living water, which might fairly be called, from its sub- 
ject, as from its scenery, the “Dialogue of the Well” 

The well is a frequent figure in the books of Philo. To 
all men, says Philo {Planting of Noah , six ), there is, in 
common, the desire to find drink ; but some seek drink for 
the body, others for the soul The seekers after truth are 
as those who dig wells, and many seekers have dug wells 
without finding water, and taking the LXX veision of 
Genesis xxvi 32, “ We have not found water,” he comments 
on the well of the oath (Beersheba), which is discovered to 
be “ dry and he declares that the dry well illustrates the 
failure of all human search after knowledge, as compared 
with the ideal God-given knowledge which is like a gushing 
spring Elsewhere {Breams, u. 2, et seq.) he says, even more 
explicitly, that the well is the emblem of knowledge ; that 
its depth, signifies the difficulty of the attainment of know- 
ledge ; and that concerning all knowledge the well-diggers 
have to make but one sad confession, “We can find no 
water.” Moses sits by the well “waiting to see what 
water God will send forth for his thirsty soul ” {AUeg., ii. 

4) ; Israel “sang the song of the well,” i e, t sang a song of 
triumph at the discovery of knowledge {Dreams, ii. 4) ; 
and the remark of the daughter of Samaria (iv. 11) that 
“ the well {4>peap) is deep,” followed by the contrast of 
the “fountain” (r-gyg) of water that “leaps up” (iv,_14), 
at once suggests Philo’s contrast between the bond-woman 
Hagar at “the deep well ” and Rebecca who nourishes 
those who come to her with “ the fountain that never fails” 

( Posterity of Cain , 41). Origen, in the same way, con- 
sidering Jacob’s well to mean the Old Testament, contrasts 
Samaria leaving her vSpla (the old implement of know- 
ledge) with Rebecca at the fountain {Comm, in Ev. Joann,, 
xin, 10 and 29). The four wells dug by the patriarchs 
Abraham and Isaac represent {Breams, ii 3, 4) four 
departments of knowledge. The fourth and dry well 
represents the search after the fourth and incomprehen- 
sible immaterial element corresponding to the material 
heaven — a search that is necessarily fruitless. This being 
Philo’s interpretation (and he indignantly protests against 
any other, as being unworthy of wise men), we shall also 
see a singular propriety m placing the dialogue on the 
living water in the neighbourhood of “the parcel of 
ground that Jacob gave to his son Joseph” (iv. 5); for 
here also Philo has prescribed a metaphorical interpreta- 
tion, declaring that “Jacob gave Joseph Shoehorn, mean- 


they likely to lie non-lnslorical, especially if tlioy appear to ho 
difficult to harmonize with the eaxlicr narrative of tlio synoptists. 
It has teon suggested that tlio lamentation over Jerusalem (Mat. 
xnu 37, Lu. xin, 34), expressed m the words, “How ofton did I 
desire to gather together thy children . and ye would not, ” implies 
many previous visits These words \voro no doubt spoken in Jerusalem, 
wlieie Matthew (not Luke, see p 800, above) places them ; but still, 
may they not refer to the many occasions m Galileo whore the Re- 
deemer, striving to “ gather together ” tlio children of Israel, had 
surely included tho “childien of Jerusalem" in the scope of his 
efforts? Even if the words “thy children’’ arc to Lie taken literally, 
they may refei to the occasions when the scribes and Pharisees liau 
come down from Jerusalem to test tho Messiah, and Jesus had pro* 
clamed the new kingdom to them in vain. Though preaching m 
Galilee, Jesus was leally conflicting with the spirit of Jerusalem, and 
striving to “gather together the children of Jerusalem.” In any 
case the supposition that roerdm refers to previous public visits to 
J emalem results m an incompatibility For no one maintains that 
Jesus had made more than two previous public visits to Jerusalem ; 
and it is impossible that “ how many times ’’ can mean twice. 
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ing thereby the bodily things which aie the objects of the 
outward senses” ( Allegories , iii, 8) But there is also an 
appropriateness in the use of the name (lv. 5) “ Sychar ” 
For whether the name be a corruption of “Shechem” or 
of “ Askar ” (Sanday, Fourth Gospel, p 93), in either case 
the name contains a possible leference to “drunkenness” 
(Isaiah, xxvni 1, 7, Fid. of Bible, s.v.), and serves as a 
suitable contrast to the Living Water. The next point 
for consideration is the “ five husbands ” of the woman of 
Samaria, Is there any special meaning in the number 
“ five Turning again to Philo, we find, a little after the 
passage about wells quoted above, the statement that “ the 
number five is appropriate to the outward sense ” ( Planting , 
32), and that it represents material enjoyment. This is cer- 
taiuly a natural use of the number, if it is to be used em- 
blematically 1 Further, the number “five” is connected also 
by Philo, not indeed with “husbands,” but with “seducers '' 
Philo ( Allegories , m. 88) says that the lawful husband is 
the mind (vovf), the uulawfu] husband or seducer (^dopevs) 
is represented by the five objects of the senses working 
through the five senses. 2 Immediately before the passage, 
Plulo adopts the more common metaphor of the Old Testa- 
ment in speaking, not of the mind, but of the Lord Himself, 
as the Husband, being the Father of the perfect nature, 
and sowing and begetting happiness in the soul. Samana 
is supposed by Justin (Dial, lxxvin.) to represent in Isaiah 
(viii, 4) “sinful and unjust power;” but here it rather 
typifies sense-wrapped ignorant unbelief. The whole of 
this imagery seems so well connected and so appropriately 
transferred from the pages of Philo to the pages of the 
Fourth Gospel, that one hesitates to accept another ex- 
planation (Keim) which would otherwise seem extremely 
probafle — an explanation borrowed from the five religions 
of the five nations of Samaria (2 Kings xvii. 30-37). 
In either case, the sixth “husband” may very well refer 
to Simou Magus, who, as we know fiom the Acts of the 
Apostles (Acts viii. 11), had very early in the history of 
the chuich “ for along time” held the Samaritans “bound 
with his enchantments.” 2 

Like all the other narratives of our evangelist, this 
narrative is in tho highest dogree dramatic. From her 
previous repellent attitude, the woman of Samaria is led, 
first into wonder, then into interest, then into convic- 
tion of sin (becoming ashamed of her false husbands), 
and into admiration of the Hew Prophet; lastly, she 
receives from the Messiah a draught of that spiritual water 
which alone can satisfy the longing sonl ; and in the climax 
she is bro tight to the very brink of the eternal fountain — 
“ I that speak unto thee am He,” 

The The journey into Galilee adds one more to the in- 
journey stances in which the Fourth Gospel corrects the synoptists. 
™ t0 The saying that “ a prophet is not without honour save in 
<5ralllC0 ‘ his own country ” is stated by the synoptists to have been 


1 Origen (Comm, m Ev. Joann , xni 9) speaks of “the five hus- 
bands as corresponding to the Jive senses and he says that Samana 
is the type of a soul which has once been wedded to the objects of 
sense, but has leoontly divorced heiself from these and allied herself 
to a “ sixth husband,” a false semblance of spiritual truth If this 
stood by itself, we might regard it as one of many other specimens of 
Origan’s baseless allegory ; bat it assumes importance when we find 
Plulo, who wioie long heforo the composition of this Dialogue of the 
Well, using nearly the same language as Origen, who wrote after it 
and (apparently) without any knowledge of Philo’s pre-exxstmg 
metaphor. 

3 Elsewhere (Migration of Abraham, 37) he says that the five 
daughters” of Salpaad represent tho “outward senses” The ^ same 
thing is represented (Abraham, 5) by “the five cities of Sodom.’ 

* Yet the “sixth husband ' may possibly be illustrated by the con- 
trast which Philo (Ah alum, 6) draws between the “seventh power, 
the “ power of peace,'' and the “ six powers of turbulence, ’ which con- 
sist of “the five senses” and uttered “speech” ( 6 irpo^opncbs- A<b«) 
which prates of things that should not be uttered (rrSpan 

pvpta, t £>v titfvxacricM iKAahwp) ! see Bov. xrii. 5- 
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uttered by Jesus iu Galilee (Mat. xih. 57; Mk vi. 4; Lu. 
iv. 24) after the unexpected rejection of Him by His country- 
men ; and Mark adds one of those passages which were 
early “ stumbling-blocks ” to the church, viz., that “ He was 
not able to do there any mighty work, , . . and He 
marvelled because of their unbelief” Hot content with 
Luke’s considerable modification of this passage, the author 
of the Fourth Gospel boldly places this saying of Jesus 
before the visit to Galilee, and assigns it as a reason for His 
going thither • “ After two days He departed thence (from 
Samaria) and went into Galilee ; for Jesns Himself testified 
that a prophet bath no honour in his own country ” (iv 44). 

The motive is obvious: Jesus is desirous of escaping from 
notoriety He has found that the Pharisees (iv. 1) are 
aware of His superiority to John the Baptist, and that His 
disciples exceed John’s m number ; and for this very reason 
He leaves Judaea, and comes to Samana, a hostile district. 

Even here, however, He cannot help making converts 
But having made them, He leaves them and goes into 
Galilee, whereat least He is sure to find “no honour.” 

Yet even here, adds the author, He was honoured ; for 
“ the Galileans received Him, having seen all the things 
that He did at Jerusalem at the feast” (iv. 44). Thus 
skilfully, after his manner, the author takes those very 
sayings and traditions which had been turned against 
Jesus, and, by bis delicate handling, uses them to enhance 
the glory of the Messiah, “who knew what was in man” 

(n. 25). 

Passing over the cure of the nobleman’s son, which has The 
been discussed above, we come to the first “sign” wrought FJ* of 
on the sabbath (v 2-9). Once more there is a contrast^' 
between the water of the law and the fountain of the 
Messiah. The rejection of this divine act of mercy, simply 
because it was wrought on the sabbath, introduces, almost 
for the first time, the conception of “judgment” or “con- 
demnation” The word “judgment” had been mentioned 
in the dialogue with Hicodemus, as a necessary result, 
though not an object, of the coming of the Light, which, 
by its very presence, distinguishes and “judges” those 
who love the darkness (iii, 17-21) ; and now we have 
an example of the way m which the Light divides all 
who hold it into two classes— those wbo love it, and 
those who hate it. This is in accordance with the spirit 
of the synoptists, who (Mat xxiii. 13 ; Mk. xii. 40; Lu 
xx. 47) describe Jesus as addiessing the Sabbatarian sign- 
hindereras “hypocrite,” and as pronouncing on “hypocrites” 
greater “judgment ” or condemnation (irepio-o-orepov Kpipa). 

But that part of the discourse in which Christ describes 
Himself, in the presence of the multitude, as having received 
all power to judge and to quicken the dead, does not re- 
semble anything m the synoptic narrative, except the dis- 
course— "All things are delivered unto Me of My Father” 

(Mat. xi. 27, Lu. x. 22) ; and that was uttered privately 
to the disciples, after their return from their mission. It 
is possible that the author here (as elsewhere) sets down, 
as a public discourse, some sayings that may have been 
uttered privately, and the words “that all men should 
honour tho Son, even as they honour the Father,” remind 
us at once of the synoptic saying, “ He that receiveth you 
receiveth Me, and He that receiveth Me receiveth Him that 
sent Me ” (Mk. ix. 37, &c) , which again, in the synoptists, 
was a private, not a public saying. 

The author’s fidelity to the spirit rather than to the 
letter of the words of Jesus appears also in the reference 
to the quickening and raising from the dead. Jesus had 
in Matthew (x. 8) bidden His disciples to “ raise the dead, ’ 
and this precept is amplified, in the Fourth Gospel, into 
“ The hour is coming and now is, when the dead shall 
hear the voice of the Son of God ; and they that hear shall 
live” (v. 25),— a saying that would naturally be inter- 
v X. — 105 
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[fourth gospel. 


Tie doc- preted in a purely spiritual sense. 1 No less spiritual is the 
tone of doctrine here enunciated on faith As elsewhere in this 
fiutli. ,(j 0S p e i (i, go i iii 1, 2 , iv 39-41 , xx. 2S, and, if rightly 
considered, vi. 26), the author lightly esteems belief based 
on “ mighty works ” or wonders. The right faith is that 
of the Samaritans, who, rising out of the lower wonder-faith, 
attain to the higher faith which comes from hearing Christ 
(iv 42) For to this, and to no other testimony, does 
Christ, in the Fourth Gospel, make His ultimate appeal. 
Christ does not indeed despise the testimony of John to 
Himself, but He does not accept it as a final basis for the 
true faith (v. 32-34). He appeals to the Scriptures, it is 
true, but rather as an unerring guide to the true source of 
faith than as being of themselves able to generate faith m 
the reader (v. 39) What then is the living final testimony 
to which He appeals t It is to His “works,” — not the 
“ mighty works,” or “ wonders,” but all “ tbe works (ep-ya) 
which the Father hath given Me to do,” meaning the 
whole of His life, and including both words and deeds. In 
other words, the Fourth Gospel appeals to that which we 
should call the influence of the life of Jesus, but which the 
evangelist better calls the “Spirit” of Jesus, passing from 
Jesus to His disciples, and from those disciples to others 
who had not seen J esus — as the final testimony, convincing 
every honest heart, and generating in every conscience that 
loves the light a belief m Jesus as the true Light. In the 
synoptists, “faith” is, for the most part, that half physical 
thrill of trust in the presence of Jesus which enables the 
limbs of a paralysed man to make the due physical l espouse 
to the emotional shock consequent on the word “arise,” so 
that in the strength of that shock the paralytic is enabled 
to shake off the disease of many years ; or, at the highest, 
it is a thrill through the inner being, whereby the soul 
shakes off the burden of sin. But in the Fourth Gospel 
faith implies even more than in Paul’s Epistles; it is a 
faculty that tests, transmutes, and develops the recipient 
soul ; it means a trust m Christ, not only as a sacrifice, 
nor as propitiation, nor as miracle-worker, nor as Son of 
God, but as source and object of all love, and the be-all and 
end-all of every human life. If such a Being is best 
expressed by “Word,” then the human receptiveness 
of such a Being will be best expressed by the metaphor 
of “hearing” Accordingly the Samaritans believe, not 
because of miracles, nor because He told the woman “ all 
that ever she did,” hut because they had enjoyed His pre- 
sence for two days, and had heard Him. “Now we believe, 
not because of thy saying ; for we have heard Him our- 
selves, and know that this is indeed the Christ, the Saviour 
of the world.” Here we have at last a doctrine not bor- 
rowed from Philo, a doctrine that constitutes the great 
difference between Philo’s philosophy and the religion of 
the Fourth Gospel, making the latter a powerful and life- 
inspiring motive for all classes of men, while the former 
remains a barren philosophy fit only for meditative hermits. 
For in Philo, faith, as in the Old Testament (Lightfoot, 
Galatiarls , pp, 1 5 4-1 62), has apassi ve meaning — trustworthi- 
ness, stability, constancy, — rather than the active meaning 
of trust, by which the lower nature is raised to the level 
of the higher; the “dog” to the level of “man” (Bacon, 
Essays, xvi. 79) ; the man to the level of Christ, and, 
through Christ, to God (1 Cor. ni. 23). Faith, in Philo, 
is a prize, rather than an effort, a harbour rather than a 
voyage ; it is “the only sure and infallible good, the solace 
of life, the fulfilment of worthy hopes ” (Lightfoot, Gal, p. 
158) , whereas, in the New Testament, it is the faculty by 
which one is able to trust in Christ, to love ChnSt, and to 
serve Christ— a faculty implying continuous effort, loyal 
and enthusiastic service, and progressive activity. The 

1 Compare Philo , Lq Profugis, 10, “Some that are living are dead ; 
and some that are dead live,” 


nearest approach in Philo to the Pauline and Johannine faith 
is perhaps in the words that describe it as “ the entire 
amelioration of the soul which leans for support on Him 
who is the cause of all things, who is able to do all things, 
and willeth to do those which are most excellent ” (ib. p. 

158), but even this, though the same in theory, is very 
different in practice from the faith of the New Testament. 

For — faith being neutral and colourless and taking its colour 
from its object — how different must needs be even the faith 
that is based upon the things that are “ most excellent ” 
from the faith that rises to the Father through such a one 
as Jesus of Nazareth, concerning whom even the most 
incredulous must admit that He made peace in man’s 
troubled heart, banished sin from those who trusted m Him, 
and “constrained” (2 Cor v 14) even His bitterest perse- 
cutor to join in laying tbe foundations of His empire 2 
In the discourse that follows the miracle of the feeding 
of the five thousand, 3 it is noteworthy that the author 
speaks of the eucharistic food not as the Lord’s body and 
blood, but as His “ flesh” and blood. Most characteristi- 
cally . for “ flesh ” is, as in Paul’s epistles, a principle, an 
element, and the author desires to show that the Lord’s 
flesh and blood are the only satisfying element for the human 
soul. He has before spoken of blood and flesh and man 
(i 13) as antagonistic elements to the divine elements; now 
he wishes to point out the divine elements themselves, and 
they are the flesh and blood of the Word, who “became 
flesh” (i. 14, <rap£ eymro) for men Here, as before, 
we must add that the use of this language — “Whoso 
eateth My flesh and drinketh My blood ” — m a public dis- 
course is quite unlike anything iu the synoptists, and though 
it represents the essence of the teaching of the Lord’s 
supper, somewhat amplified, it can hardly be considered 
m its chronological, or even perhaps in its artistic place, 
as a public discourse here. Yet it is necessarily placed 
here to account for the desertion of many of His fol 
lowers. In the synoptists the desertion is otherwise ex- The con 
plained. There we see Jesus, aB He develops the con- fessio11 
stitution of His Kingdom, alienating, step by step, the of Petel 
Pharisees, Herod, the patriots or Galileans, the followers 
of John the Baptist, and at last the whole of His country- 
men, till He is compelled to flee from Herod to the 
neighbourhood of Caesarea Philippi, where, as an exile 
with no more than twelve other outcast companions, He 
who had never revealed Himself to be tbe Messiah finds, 
upon questioning His disciples, that they have been led 
by the divine guidance to the sense that He and He 
alone must needs be their Eedeemer ; so that the seed of 


2 It is a remarkable fact tliat this evangelist never Uhes the noun 
trCims, which is frequently used by the synoptists, while he uses the 
verb mcrrcveiv about twice as often as it is used by ail tbe synoptists put 
together. He appears to prefer to contemplate faith, not as in itself a 
virtue, but rather as a mental act or state taking its quality from its 
object. Note also that he seems to distinguish between mareiiav jxol 
and iritrTevetv els ip.e The former is generally used in questions ami 
negations (v. 38 , viii 45, 46 , x. 38), or else of temporary and pro- 
gressive trust, e.g,, trust in God, in the word of Jesus, or in the 
Scriptures ; ali of which are regarded as preparatory acts loading to that 
final state of trust which can only be obtained by cmingto Jesus (iv. 50 , 
v. 24; v 46, v 47 {bis); x 38). The latter (mefrei'ieiv els) denotes 
the final state of fixed trust and repose on Jesus, and it is only once 
used by the synoptists (Matth. xviu. 6, 2 Mk. ix. 42). 

3 Nothing has been said hero about the difference of John’s chrono- 
logy from that of the synoptists, because, if the Fourth Gospel is a 
spiritual rather than an historical composition, it is scarcely io bo 
expected that its chronology should be limited "by historical, consi- 
derations, and, in any case, the subject is toolarge a one to be dis- 
cussed here. Canon westcott remarks ( Gospels, p. 285) that ‘ ‘ a very 
strong case has been made out by Mr Browne (Ordo mcloAm) for the 
limitation of the Lpid’s ministry to a single ybar. If there were 
direct evidence for the omission of rb irlcrxa in Jdnb. vi. 4, his argd- 
ni ante, would. appear to, Be Convimsiil|." ( Th| cqfitext suggests that 
trie words to iricrva may bpi iffipfidbiDly Bell insertion Baled ql a 
sense of the spiritual meaning of the narrative lither than on history. 
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faith has at last begun to 'germinate, and He can now 
prepare to leave them, because He discerns already the 
temple of the new kingdom founded upon the inspired con- 
fession of Simon Peter. In the Fourth Gospel, on the 
other hand, the deset tion of the disciples is represented as 
due to another cause, namely, their unspiritual dulness and 
their inability to understand the doctrines of their Master 
Here and there in this discourse appear glimpses of the 
synoptic utterances, — for example, m the words “Ho m a n 
can come unto Me except My Father draw him ” (vi. 44) , 
and in. the words “It is the Spirit that quickeneth, the 
flesh profitelh nothing ” (vi 63), one seems to recognize 
a version of part of the blessing of Peter, “Blessed art 
thou Simon, son of Jona, for flesh and blood hath not 
revealed it unto thee, but My Father which is in heaven.” 
Bat elsewhere, in the greater part of this discourse, the 
author departs entuely fiom the synoptists. In the con- 
fession of Peter, a very striking peculiarity is presented. 
Hot only clo we find brought out m a very touching manner 
what may he almost called the despairing faith of the con- 
fessing apostle — “ Lord, to whom shall we go'*” — as though 
the disciples were driven m desperation to remain with 
Jesus because, if they deserted Hun, they had no hope, no 
refuge, elsewhere, hut we also find Peter avowing the cause 
of Ins belief, and it is the same cause as moved the believing 
Samaritans, it is not the “signs” hut the “words” of 
Jesus — “ Thou hast the words of eternal life.” 1 

Hitherto the Gospel has dealt with the Word as puri- 
fying and nourishing; now it has to speak of it as en- 
lightening The types have hitherto been water (under 
various aspects), wine, flesh, blood, bread ; now we are to 
read of Jesus as Light This is the highest or nearly the 
highest doctrine ; for it is another aspect of the doctrine 
of the Spirit. The two doctrines are closely connected in 
Philo, who ( Creation of the World , 8) declares that God 
assigned a “pre-eminence to the elements of spirit (or 
breath or air) and light, calling the former the spirit of 
God because it is tho most life-giving element, and God is 
the cause of life,” and the visible light Philo declares to he 
the image of tho invisible light, which is the image of God. 
In tho short summary of Christ’s doctrine set forth to 
Hicodemus (iii. 3-21), a brief suggestion of the doctrine 
of the light follows on the doctrine of baptism ; now the 
higher doctrine is to be expanded. But light implies 
darkness, and therefore the development of the doctrine 
of light connects itself naturally with the period of conflict 
between light and darkness, ie , between the Word and 
“ the Jews,” — a conflict that becomes from this time more 
and more prominent. 

First of all, however, comes a climax of the doctrine of 
water, and a preparation for the doctrine of light. This 
section (vu. 2-40) begins with a very distinct indication, 
differing widely from the synoptic treatment, of the rela- 
tions between the Lord and lus brethren It is possible 
that the Ebiomte school basod their low views of Christ’s 

1 Although the word used by Peter (firjpa) is not the same as that 
used by the Samaritans (\6yop), yet a comparison of a great number 
of passages in which the “word” of Jesus (\6yos pov) is said to be 
the object of belief, and the source and province of spiritual life (u 
22; iv 50; v, 38, tho word of God; vm 31; viii. 37, 43, 51, 62; 
xu. 48 ; xiv. 23, 24) seems to show that the name Aiyos itself had 
some influence m leading the author to insist so frequently upon the 
“word” rather than “the works” as being the prime cause by 
which the incarnate Word generated faith in the souls of men. In the 
Fourth Gospel the plural \6yoi is only ones used by Jesus of His 
words (xiv. 24), and there in a passage where (seemingly) it is desired 
to distinguish the separate from the collective “words ” 'O pfy ayair&v 
pe ro6y Atfyovs pov oi Type?' leal 6 hiyos by dicotiere, oIjk icrnv tpbs 
&Wii rev irtpfavrds pe ir arp6$. On the other hand, the synoptists 
frequently Represent Jesus as speaking of “ my words ” and of “ the 
w6rd,” but never of “ my word,” Note also the remarkable passage 
(xii. 48) where it is said that Jesus does not judge men, but that the 
word which He has spoken will judge them. 
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nature upon traditions derived, or supposed to have been 
derived, from the Lord’s biethren, and that the author is 
here striking at a particular school of thought Com- 
paring Mk. in. 21 with Mk. iii. 31, we see clearly 
that the mother and brethren of Jesus, alarmed per- 
haps for His safety, and deceived by false reports about 
His sanity, desned to place Him under restraint; and 
Matthew and Luke unite m asserting that the mother as well 
as the brethren desired to speak to Him, and were rejected. 

But there is no mention of the mother in the Fourth Gospel 
as ever doubting or ever alarmed concerning her Son ; the 
brethren alone doubt, and their doubt amounts almost to 
an antagonistic scepticism. They do not “ believe in Him,” 
yet they urge Him to go to “Judaea that the disciples may- 
see the works that Thou doest. If Thou doest these things, 
show Thyself to the world” (vu. 3-5). Ho leproof could 
be more severe (from the point of view with which the 
Fourth Gospel regards the “world”) than the reply of 
Jesus: “The world cannot bate you ; but Me it hateth.” 

So imbued are the Lord’s brethren in fleshly worldhness, 
that the world recognizes in them that familiar darkness 
which it loves, because its works are dark, while it hates 
the convicting light. It is not surprising, after this, 
that Mary, who throughout this Gospel is regarded with 
affectionate reverence, is not committed to the guardianship 
of these sceptical brethren of the Lord. 

The discourse itself is, as has been said, mainly pre- 
paratory. After one brief appeal to the conscience as the 
fiual best of the truth of His teaching (vu. 17), the conflict is 
predicted : “Why go ye about to kill Me 1 *” A hint of the 
synoptic saying “He casteth out devils through Beelzebub ” 
is perhaps contained in the reply of the people, “Thou 
hast a devil ; ” but the author deviates from the synoptists, 
in the justification of the sabbath-cure, not from the “ass” 
or the “ ox ” m the pit (Lu. xiv. 5), but from the practice 
of circumcision on the sabbath (vii. 22, 23) The violent 
spirit first manifested after the cure of the impotent man 
(v 16, 18) now breaks out again, and a direct attempt 
made by the Pharisees to arrest Him (vii. 32), frustrated 
by the wonder of His words (vii 46 ; and compare xviii 
6), leads Jesus once more to predict that He will soon pass 
away from them, and finally to conclude the “ doctrine of 
water,” by exclaiming in “ the last day, the great day of 
the feast, ... he that believeth m Me, as the scripture 
hath said, out of his belly shall flow rivers of living water” 2 
(vii. 38). The spiritual climax thus given to the doctrine 
of water is very striking. The well of living water, before 
promised to the woman of Samaria, is now not merely to 
spring up in the believer, as there stated (iv. 14), but it 
is also to flow forth from Him to others, thus preparing 
the way for the higher doctrine of the Spirit of fellowship 
which the author touches on in the next verse : “ But this 
He spake of the Spirit, which they that believe on Him 
should receive” (vii. 39). 

The method of the author is admirably illustrated by the Irony < 
dialogue between the people (vii. 41, 42) : “ Others said, 

This is the Christ, But some said, Shall Christ come out 
of Galilee ? Hath, not the scripture said that Christ cometh 

2 These words have caused perplexity, as not Tbemg found in any 
hook of the Old Testament , hut they are probably a corrupt reading 
or reminiscence of the LXX version of Isa xhv. 3, 4, “ I will give 
water m the midst of drought to them that walk in a waterless land; 

I will place My spirit upon thy seed, and My blessings upon thy 
children — /cal hvareXovariv &s avh petrov SSaros, &o ” The Greek 
words quoted above were probably separated from their context , 
&vare\ov<nv was taken transitively tod connected with vSdjp (68cbp 
dvarlweiy, Pind. Is, 6 (5) 111, being a recognized phrase for “to 
make water gush forth”) ; and ivd plirop was rendered “the middle 
parts,” tic KotXlas. Such corruptions of the Old Testament are readily 
paralleled, from Barnabas and Justin, although altogether unlike the 
method of quoting the Scripture assigned to our Lord by the synop- 
tists. 
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of the seed of David, and out of the town of Bethlehem 
where David was 1 ” It is a cm ions instance of the degree 
to which the dramatic character of the Fourth Gospel has 
been ignored, that even an acute commentator has inferred 
from this passage that John “ was not aware of the birth 
at Bethlehem, 5 ’ The fact is that the author uses these and 
similar errors and blind gropmgs of the people, the enemies, 
and even the disciples ot the Loid, to enhance the majesty 
and insight of Him who walks above them all, high in the 
light of heaven, while they aio creeping in the mist around 
His feet. He does not stop to conect these vulgar errors, 
for he presupposes that his readers are in the light, and 
able to "see through them all , and it is with a frequency 
almost betokening enjoyment that he lepeats this device 
over and over again, in every case holding up the error in 
silence to the contempt or pity of his reader, and delighting 
to exhibit human folly glorifying the wisdom of God In- 
stances of this device occur m this very chapter. “Who 
goeth about to kill Thee l 35 says the ignorant multitude (vii. 
20), at the very time when the arrest of Jesus is being 
planned by the Pharisees . “Out of Galilee anseth no pro- 
phet,” say the learned students of the law (vii 52), so 
blinded by their malignity that they cannot even read the 
books that describe the birthplaces of Elijah and Jonah, 
“We have found Him oE whom Moses in the law, and the 
prophets, did write, Jesus of Nazareth, the son of Joseph,” 
says Philip, happy m the completeness of his new-fledged 
knowledge {i. 45), and ignorant that a time will come when 
he will hear from “the son of Joseph 33 this humiliating 
rebuke, “ Have I been with you so long, and hast thou not 
known Me, Philip'* 33 

The doc- Passing over the story of the woman taken m adultery 
tune ot aa being an interpolation, we are led to that section of the 
hght Gospel winch treats of the doctrine of light The mention 
of the Father and the Son, as being two witnesses, bearing 
witness to the Sou — aecoidiug to the saying of “your 
law” that “the testimony ot two men is true” (viii, 
12-17)— is a subtle use of the words of Scripture, such 
as we look for vainly in the teaching of Christ as pre- 
served by the synoptists, 1 But the connexion between the 
light and the truth, and between truth and freedom, and 
the dialogue that follows upon the genuine children of 
Abraham, remind us, in part, of the synoptic version of the 
Baptist’s teaching about the children of Abraham (Mat, ui. 
8 ; Lu. ui. 8) , in part, of the teaching of St Paul concern- 
ing the freedom of “Jerusalem which is above” (Gal, iv. 
26; and compare Rom, vi. 16-20). 2 

The climax of hatred and insult of the Jews is most ap- 
propriately expressed (vm. 48), “ Say we not well that Thou 
art a Samaritan and hast a devil ?” and it is also appropuate 
to a discourse on “ the Light that lighteth every mail com- 
ing into the world” that the Jews should he informed tliab 
even Abraham saw that light and rejoiced It is probable 


1 It appears to mean the Son, on the one side, manifesting Himself 
by epya, and tlie Father, on the other side, abiding m the heart of the 
hearer, and influencing the conscience to acknowledge and believe in 
the Son 

J Ver 35 and 36 seem difficult to connect with ver 34, “ Whoso- 
ever comnitteth sin is the servant of sin And the servant nbidelh 
(fievei) not m the house for ever, but the Son abideth ever , if the 
Son therefore shall make you free, ye shall be fiee indeed ” The 
italicized words seem to confuse the thought, The argument that 
seems requited is tins “ No mere servant, such as Moses, is a safe 
patron for those slaves who desire the master of the house to enfranchise 
them ; the safe patron is the Son, whose influence in the house is 
permanent ’’ Just such an argument is found m the Epistle to the 
Hebrews (in 5, via 3) “Moses was faithful m all His house as a 
servant, . . but Christ as a son over His own house, whose house 

are we," and m the same epistle Christ is said to “abide" (mV: iv) a 
pnest continually, and to be able (I-Ieb. vii. 24, 26) to save men to 
the uttermost, because He “abideth” (5 A ri peveiv abrbu eis rbv 
alum). It seems probable, therefore, that some eaily teaching of the 
church is here contused by the addition ot the italicized words. 
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that both heie and m xii. 36 we ought (in spite of the 
LXS usage) to translate eKpvft-q “was hid 53 (of. Lu xix. 42, 

Heb. xi. 23), and that we must suppose the intervention of 
some supernatural agency in a judicial retribution hiding 
the Light from the children ot darkness who seek to 
destroy it. 

The section on light terminates with an appropriate sign, The 
the opening of the eyes of the blind man, who is sent to opening 
wash, his eyes in the waters of a pool named Siloam The 
evangelist sees a mysterious meaning m the name of the t j ie 
pool. As the Baptist had baptized in iEnon near to Salim, blind 
i e ,the “waters 33 near to and preparing the wayfor “peace”/ man 
and the Samaritan woman had boasted ot her well of 
Sychar or diunkenness, and the impotent man had been 
healed m Bethesda or the “house of mercy,” so now the 
opening of the eyes of the blind man is effected m part by 
the direct action of the Light of the world, but m part also 
by the instrumentality of water at a pool named “ Sent,” — 
a word which may apply to an aqueduct, “ omssio aquarum,” 
or to Him whom the Jews expected as the “ Sent,” i.e , the 
Messiah The conclusion of the section on light (ix. 39), 

“For judgment I am come into this world, that they 
which see not might see, and that they which see might be 
made blind,” accords with the passage in Matthew and 
Luke where Christ acknowledges to the Father that it hath 
seemed good to Him to reveal these things to babes and to 
hide them from the wise and prudent (Mat, xi. 25 , Lu. x. 

21) , and the climax appropriately introduces the Pharisees, 
confident m the “lamp of the law,” asking, m a tone which 
suggests the utter impossibility of an affirmative answer, 

“Are we blind also'* 33 The answer of Jesus distinguishes 
two kinds of darkness in the soul — the involuntary darkness 
arising from inexperience of the light, and the voluntary 
darkness which arises from experience and rejection of the 
light. His answer explains the seme in which the word 
“hypocrite ” was so often applied to the Pharisees by Jesus 
m the synoptists. The Pharisees were in darkness, and, like 
all other men, liad received gleams from “the light which 
lighteth every man,” convicting them of their darkness, and 
leading them to say, “ We see not,” if they had but been 
honest But they persisted in saying, “ We see.” 1 There- 
fore, it is said to them, “Your sm remamoth” (ix. 41). 

These latter words, whether uttered or not by Jesus in the 
exact shape m which the Fourth Gospel gives them, arc un- 
doubtedly true to the spirit of His teaching ; and they 
furnish a suitable end to the discouises on light, bringing 
prominently forward that “ reproving 33 or “ convincing ” 
power of light which is one of the special attributes of that 
Holy Spirit to whom, step by step, the Fourth Gospel is 
leading us 

The metaphor of the good shepherd suggests an im- Tin* 
portant difference between the Fourth Gospel aud the K 00tl 
Gospels of Matthew and Luke, viz., the absence of all alle- 
gory and almost all parable m the foimer. Why did 
the author, who rejected so many other parabolic subjects, 
retain only this parable of the shepherd in common with 
them? The answer may he, partly that it is a parable 
based upon the teaching of Philo, who distinguishes between 
mere indulgent “ keepers of sheep” and “shepherds,” some- 
what in the same way in which our parable distinguishes 
between “ hirelings ” and shepherds; and he adds that the 
Supreme Shepherd is God, who orders all Ills flock of 
created things through the Logos, His first-born Sou 
(Pkmtatio, Ac , 11). In part, perhaps, the author may have 


s Plnlo (as well as tlio autlior of the Epistle to the Hebrews) 
emphasizes the fact that Melchisedek, the true High Pnest, the giver 
of wine instead of water, is the King of Salim or peace (A tteg., ni. 25) 
4 Of. Philo, Who is the Jleiri 15, “Look up, so as to convict 
(ikeyx* tv ) the blind race of common men, which, though seeming to 
see, is blinded.” 
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felt that the synoptic picture of the shepherd “ leaving the 
ninety and nine sheep in the wilderness ” while He seeks 
the single wanderei, requires at least to be supplemented 
by the picture of Hun who puttetk forth His sheep, and is 
followed by them, so that none of them wander" But a 
principal reason for introducing this parable at the conclu- 
sion of the doctrine of light, and before the narration of the 
death of Christ, is to prepare the way for that death, by 
exhibiting the reason for it in a clear light It is true 
that Jesus has, before now, predicted that He is to be 
“lifted up” (ui. 14, vni. 28) and slain (vii. 19, viii 
40) ; but it needs to be distinctly stated that Jesus will 
not only be slain, but voluntarily slain; and the motive 
lequires to be expressed This is explained in the synop- 
tists by saying that He came to give His life as a ransom 
(A .vrpov) for many (Mat. xx. 28, Mk. x. 45). But to whom 
was this “ ransom ” to be paid 1 To God or to the evil one 1 
The question was a difficult one to answer ; and the Fourth 
Gospel avoids, though it does not solve, an insoluble diffi- 
culty by substituting a new metaphor for that of ransom . 
“I am the Good Shepheid. The Good Shepherd giveth 
His life for the sheep.” Then, in a master-piece of deli- 
cate spiritual subtlety, while the expression “the Good 
Shepheid will even be slain by the wolf for the sheep’s 
sake ” — which would have introduced all sorts of intricate 
difficulties — is avoided, the same thing is, by antithesis, 
indirectly suggested — “But the hireling seetk the wolf com- 
ing, and leaveth the sheep, and fleeth.” A repetition of 
this statement leads to a more emphatic reiteration that 
the Shepherd will lay down His life of His own free will 
(the essence of sacrifice), “in order that He may take it 
again ” (x. 17) — thus entirely neutralizing the suspicion (so 
carefully avoided above) that the Good Shepherd may be 
doomed to succumb to the wolf. 1 

Two points remain to be considered in this chapter (x.). 
The words, “ All that ever came before Me are thieves and 
robbers,” have naturally caused some difficulty ; but it is 
possible that some words, such as “in. comparison with Me,” 
are to be understood ; and if the meauing was, “ all pre- 
vious redeemers of mankind have been, m comparison with 
the true Redeemer, self-interested and ambitious,” then, 
such language becomes compatible with the author’s point 
of view, and, even looked at from the synoptic side, 
it presents little more difficulty than the saying that John 
the Baptist, though the greatest of the prophets, was less 
than the least in the kingdom of God. 2 Bub the second 
point is of more importance In defending Himself (x. 35) 
against the charge of making Himself God, Jesus is made by 
the author to aigue that, if the judges of Israel in the Psalms 
are addressed as, in a certain sense, divine and gods, — “ I 
have said ye are gods,” — a fortiori might He Himself with- 
out blasphemy call Himself the Son of God. But, if this 
argument might be adopted, then it might he niged that 
the Son of God differed from other sons of God only m 
degree, or, if in anything else, only in pre-existence, and 
the special privilege of pre-existence has been already 
destroyed by the evangelist ; for, in the introduction to the 
healing of the blind man, he has caused the disciples of 
Jesus to take for granted, and Jesus not to impugn, the 
doctrine that all men exist before birth: “Master, who 

1 The use ol inf/oOv (“ exalt”) to denote what the synoptists (Mat. 
xx. 19; xxvi. 2, lu xxiv. 7) denoted by arravpovv (“crucify”) is 
very remarkable. In the synoptists, {nf/oOv always means “ to honour 
highly” (“every one that exalteth luinself shall be abased” (Mat 
xxiii 12 , Lu. xiv 11) ; but, m the Fourth Gospel, Jesus uses it in 
addressing (viii. 28) His future murderers, ‘ ‘ When ye exalt (ftytStnjre) 
the Sou of Man"' comp, viii 40, “Ye seek to slay Me.” Stnctly 
speaking, of course, we must say that tyow is not the trravpovv, but 
the result of it 

a Compare Philo, Abraham , 44, where a similar contrast is drawn 
between the distinctive 1 ‘ kingdoms ” of human rulers and the benefi- 
cent “ kingdom” of the ideal man. 
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did sin, tins man or his parents, that he was born blind i 
Jesus answered, Neither this man nor his parents ; hut that 
the works of God should be made manifest m him ” (ix. 

2, 3) But if all men pre exist, and if to all men, m a certain 
sense, may be addressed the title of “ God,” it would follow 
that even the Eternal Son of God, by whom the world was 
made, would he hut the eldest among many brethren It 
is scarcely possible that the evangelist intended his readers 
to follow out this train of thought , but it is unquestionable 
that in spite of the readiness to admit supernatural incidents, 
the author’s habit of referring all phenomena to tke action 
of certain elements — water, spirit, light, darkness, flesh, 
blood, and the rest — leads him (perhaps unconsciously) into 
a habit of describing and perhaps even conceiving the life 
and work of Christ Himself as conforming itself to an 
unalterable law, which is none the less a law, because it is 
also a will, the will of our Father. The works that He 
does are “prepared by the Father.” His sheep hear Him, 
those that are not His sheep do not hear Him. The same 
thought is expressed, whether the law be regarded as the 
fixed order of things or as the will of the Father: “No 
man can come unto Me except the Father which has sent 
Me draw him ” 

Again and again He disclaims caprice, and even the 
exercise of an independent will • “ I came down from heaven 
not to do Mine own will but the will of Him that sent Me '’ 

(vi. 38). Though judgment is committed to Him by the 
Father, yet so rigidly is His power and desire to judgp 
restrained by facts or laws (or by whatever other name the 
truth may be called), that He solemnly declares that He 
does not really judge, it is the facts that judge “I do not 
judge,” He says (xu 47), but “ the word that I have spoken 
shall judge him ; ” and even where He accepts the task of 
judging, He declares that He judges “ as He hears ” (v. 30), 
and “ with the Father that sent Him” (viii 16), i.e,, accord- 
ing to truth. The same conception of the work of the 
Word as being (like the working of the elements) universal, 
continuous (v. 17), and according to law, is expressed both in 
the prologue to the Gospel (John i 1-9), and in the Epistle 
also, where the writer declares that the commandment 
which he gives to the church from Christ is “no new com- 
mandment,” hut am old commandment which men had had 
“ from the beginning.” 

We come nowto the last of the pre-resurrection “signs” of The 
Jesus — the raising of Lazarus. Even those who maintain raising 
the historical accuracy of every detail of this narrative will Lazarus 
scarcely deny that its symbolic meaning goes clown, and is 
intended to go down, to an act far deeper and far vaster 
than the revivification of the brother of Mary and Martha, 
Remembering the teaching of Paul (1 Cor. xv. 45) that 
there are two men, — the former the “ living soul ” or fleshly 
animal nature (<pvxV the latter the “ quickening or 

life-giving spirit” (jrvei'jfia £o)cnroiow) ; the former the first 
Adam, the latter the second Adam — we see at once m 
this miracle the second Adam raising up the first Adam 
from spiritual death, by imparting to him His own life. 

The very word used by Paul to describe the second Adam 
(£<oo 7 roieiv) is used by our author to describe the preroga- 
tive of the Son — “the Son quickeneth (£<uo7roi«) whom 
He will” (v. 21) Other meanings may, no doubt, be con- 
veyed beneath this central incident of the Fourth Gospel ; 
nor is it impossible that the author, before describing how 
the Saviour laid clown His life for mankind, wished to give 
the best possible proof of the spontaneousness of the action 
(asseverated above, x. 17, 18) by showing that He was 
actually the source of life to others. As a preparation for 
TTis resurrection on the third day, what could be better than 
that He should raise from the dead one who had been four 
days lying in the grave 1 If, also, a preparation was needed 
for the doctrine of the Spirit, which is soon to come before 
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us, the resurrection of Lazarus would serve this purpose too. 
For the Spirit is the source of life (£cjtikwt<xtoi/, Plulo calls 
it, Creation, 7) , and, therefore, just as the doctrine of the 
living water is preceded by the miracle of the water changed 
into wine, and the doctrine of bread by the miracle of bread, 
and the doctrine of the supersession of the intermittent 
sabbath by the continuous lovmg activity of the Father 
and the Son (v. 17) is preceded by the miracle of sabbath- 
healing vouchsafed to the man to whom the intermittent 
spring was useless, and the doctrine of the Light of the 
world is preceded by the miracle of giving light to the 
blind, so is it natural, and, as it were, proportionate, that 
the doctrine of the quickening Spirit (cf. vi. 63, to top 
earn ro frooiroiovv) should be preceded by some miracle of 
quickening the dead. 1 

’he The anointing and the triumphal entry into Jerusalem 

octane having been discussed above, we pass to the last discourses 

Stmt ( Z11, 20 to xvii. 26). The last discourses in the synoptists 
treat of the second coming of Jesus in the clouds of heaven, 
and of the day of judgment; the last discourses in the 
Fourth Gospel treat rather of the continuous and increased 
presence of Jesus in the hearts of the disciples, of the re- 
proving or j'udgment of the world by the Holy Spirit, and 
generally of the function of the Spirit m the church. In 
other words, the Fourth Gospel exhibits in a spiritualized 
form that which the synoptists set forth through material 
imagery. The promise of the future presence of Christ had 
been expressed by the synoptists in the legacy of His body 
and blood, which Christ is described as bequeathing to His 
disciples. The Fourth Gospel, which omits this incident 
(possibly as being already sufficiently known and receiving 
sufficient attention), lays more stress on the presence of the 
Spirit as Christ’s substitute. It is important to observe 
that both the synoptic account of the last supper, and 
the last discourses in the Fourth Gospel, are founded on 
one and the same basis of historical fact, viz , that Christ 
approached death with the expressed conviction that His 
work would not be frustrated by it, but that He would 
remain for ever a living power in the hearts of His disciples. 
There is also, even in the Gospel of St Mark, an intima- 
tion that His disciples were to be aided by a “Holy Spirit,” 
which should speak for them befoie princes and kings: 
“ And when they lead you away, betraying you, take no 
forethought what ye shall speak, neither rehearse it; but 
whatsoever shall be given to you m that hour, this speak : 
for it is not ye that speak, but the Holy Spirit ” (Mk. xiii. 
11). To the same effect J esus speaks in the parallel passage 
of Luke (xxi. 14, 15), bidding His disciples not to rehearse 
their defence (npofieXsTav aToXoyqdrjvai), for He will give 
them “ a mouth and wisdom,” which their adversaries shall 
not he able to gainsay Thus, even from our earliest Gospel, 
it would seem that to those unlettered Galilean peasants, diffi- 
dent (as Moses had been before them) of the sufficiency of their 
rhetoric to plead their cause before the bar of the great ones 
of the earth, a promise had been made of a “ mouth ” that 
should plead for them. The Holy Spirit was to be their Advo- 
cate. It is not likely that Jesus should have uttered these 
two expressions (quoted above) and no more, about the Spirit 
which was to he His substitute. Therefore, if the author 
of the Fourth Gospel had access to any apostolic sayings and 
1 The 1 complete discussion of this, the crowning “sign” m the 
Fourth Gospel, is not adapted for these pages. It would require a 
close examination of Lu xvi 20-31, together with Lightfoot’s (Horn 
Uelmicm) comment on “ Lazarus.” On this point see also Wunsche, 
Neue Beitr&ge zur Erlauterung der Evangelien, p 467 ; and com- 
pare Plulo on tlie meaning of Eliezer (Lazarus) in Who is the Heir ? 
11, 12 The gt eater part of Origen’s commentary on this portion of 
the Fourth Gospel has unfortunately perished ; but some light may 
he thrown on it by a study of his Comm in Em Joann , xxvui 5, 6, 9, 
as well as by Augustine, In Joann. Emng. Tract., 49 The reasons 
usually alleged for the omission'’ of this “sign” by the synoptists 
would also require careful consideration. 


traditions that illustrated the teaching of Christ during the 
last two or three days before His death, we might naturally 
expect to find m these traditions something more about the 
Spuit which was to be the Advocate of the disciples when 
pleading without their Master before the sanhedrin, and 
before princes and kings. Accordingly, finding in the last 
discourses of the Fourth Gospel an ampler doctrine on this 
subject, we have no ground, a prion , for regarding it with 
suspicion. True, the doctune is set forth here, as elsewhere, 
m the peculiar language of the writer, so that we are abso- 
lutely certain that we have not the exact words uttered by 
Jesus; but this need not hinder us from accepting the 
thoughts as the thoughts of Jesus, if we can throughout 
trace the synoptic doctrine In the synoptists Jesus pre- 
dicts that He will “ rise again ”, obviously the letter of this 
prediction, though important, implies a still more important 
spiritual meaning beneath it. For this prediction would 
not have been satisfied by any amount of literal fulfil- 
ment if Jesus had merely walked from His grave and ex- 
hibited Himself alive, by tangible as well as ocular proof, 
to thousands of curious observers, hostile as well as friendly, 
unless He had at the same time poured a new influence 
or influent spirit into the hearts of those to whom He 
manifested Himself. It is characteristic of our evangelist 
that he realized (1) that the essence of the resurrection of 
Christ consists m His spiritual resurrection and intensified 
presence m the hearts of His disciples, (2) that this resur- 
rection, triumphing over death, and making death the 
stepping-stone to a more active life, is as much in accord- 
ance with law, as is the growth of the corn of wheat which 
(xii. 24), “except it fall into the ground and die, abidoth 
alone, but if it die, it brmgeth forth much fruit.” This 
law — illustrated daily by the increased influence of the dead 
upon the living, no less than by the fruitful death of tho 
“ corn of wheat ” — a law so simple and yet so profound, like 
all the other laws enunciated by Jesus, can hardly have 
proceeded from any other than from Jesus Himself. The 
spiritual depth of the doctrine, and the similarity which it 
bears to the synoptic prediction (m spite of the difference 
of outward form), furnish strong arguments that, in the last 
discourses of the Fourth Gospel, we have much of our Lord’s 
own teaching, though modified by the medium through 
which it is conveyed to us. 

The doctrine of the Spirit, regarded not now as tho purify- 
ing element in conjunction with water, but as the Advocate 
or Paraclete— being the highest and most esoteric doctiino 
of all — is reserved for the inner circle of His disciples. 
First, therefore, it is necessary to bring to an end tho 
doctrine of Jesus to the outside world ; and tho battle 
between light and darkness, between Jesus and tlio 
Pharisees, ends with a recapitulation and conclusion of 
the doctrine of light. The Gentile world, appearing on 
the stage m the person of some inquiring Greeks, stretches 
out her hand to the Messiah (xii. 20) ; a voice from 
heaven attests His glory (xii. 28). The Son of God 
pronounces the fall of the evil one, and, almost in the 
same word, His own victorious death (xii, 31, 32). Then 
the light is hidden from the rebellious nation (xii. 36); 
the evangelist pronounces against them the sentence of con- 
demnation, that they are blinded because they loved dark- 
ness more than light, and the praise of men more than tho 
praise of God ; and for the last time the voice of J esus is 
heard, as it were from behind a cloud, warning those whom 
He has left in darkness that in rejecting Him they hayo 
rejected the Father also (xii. 37-50). 

The esoteric doctrine begins with a parable of action, 
in which the Lord, by washing the feet of His disciple®, 
teaches them humility. Two classes of heretics seem 
aimed at in this parable, — those who reject the washing of 
Jesus, to whom Jesus replies, “If I wash thee not, thou 
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hast no part with Me , ” and those who laid stress on re- 
peated baptisms or purifications, “ He that is (wholly) 
washed (A.eA.ovp,eVos) needeth not save to wash (mrrav) his 
feet ” Now J udas, the child of darkness, goes forth from the 
chamber, and the evangelist seizes the moment to tell us 
that “it was night” (xm. 30). Yet in this hour of dark- 
ness the hour o± glorification is hailed by Jesus; and He 
conveys to His disciples, not indeed a new testament, but 
a new commandment, “that ye love one another” (ver. 34). 
How could this be called a new commandment for those 
who had been commanded long ago by Jesus to love even 
their enemies, much more their friends ? The answer is 
found in the context . “ As I have loved you, that ye also 
love one another, ” the meaning being, that after the death 
of J esus, the memory of His love, enhanced m His absence, 
would spring up as an entirely new power within their 
hearts, so that “love” would assume a new meaning, and 
the command to love — though as old as the first influence 
of the Word, and therefore as the creation of man — would 
become essentially a new commandment. These words occur 
almost verbatim in the First Epistle of John (n. 7), and, from 
their language, they can hardly be accepted as giving the 
letter of the words of Jesus , but they go down to the very 
roots of His teaching. The importance heie attached to this 
new commandment of love leads us to observe that, through- 
out the whole of these discourses, love, almost as much as 
the Spirit, occupies the thoughts; and, indeed, m chapters 
xiii., xiv., xv,, and xvii., 1 the word dyowrav occurs 24 times, 
against 10 times in all the rest of the Gospel. The con- 
nexion is obvious : step by step we are bemg led up to 
God ; and God is love The doctrine of the Spirit can re- 
veal no higher manifestation of Him than this , and the 
Spirit itself is a Spirit of love, which will find its home only 
in the hearts of those that love. 

Although Jesus has not expressly predicted His death, 
yet the warnings of betrayal and departure have troubled 
the hearts of His disciples. To comfort them Jesus pro- 
mises that He will return, and be still present with them. 
But neither is the path of His departure and return, nor is 
His presence itself — so He warns Thomas and Philip — to 
be regarded as material. Ho will (spiritually) be more 
present with them, when, and because, He will be (materi- 
ally) absent. Greater works will they do than He has done, 
because Ho, abiding with the Father above, will lift up 
their hearts fo he a veil — their home henceforth because their 
treasure, OhHst, js there — and wi|.l make them one with 
Himself ‘aph with the Father, jn will apd in power. And 
here is repeated the saying, also found in php synoptists, 
that whatsoever the dispiples pray for fhey shall obtain, — 
joined with the assurance that they shall do greater works 
(epya) than He Himself $oes (xiv. 12). Note here that our 
evangelist brings out more clearly than the sypoptists the 
spiritual pieaping of the promise concerping prayer, and 
makes ip cyident that, as ahpye, the works (epya) meant are 
not “‘miracles ’’ (SiWpns),— not the casting of a material 
mountain into the sea, as plight he inferred from a misinter- 
pretatj.on pf the synoptists, — but the Messiapic “ works ” 
of forgiveness apd regeneration. 

The pa, lure of Christ’s future presence pi the hearts of 
His disciples is ‘differently described in different passages. 
At one .time (yiv. 30) He declares that He Himself, together 
with the Father, will take up His abode in every heart that 
loves Him ; but tpore often H e uses the word used by Mark 
above, and speaks of a Spirit which shall be sent to tbepa 
by the Father. * He applies to the Spirit the very title we 
haye been led to apply to t]ie Spirit as described by Mark— 
the j&dYOCate (napd/cApros, or Advocatus). As a paraejetus 
or ad yocatus was wont to e xplain the law to Greek or 

1 Note tho curious "break m chapter xvi., where the Word kyairav 
does jnnft occur at all, and is twice used, xvi 27. 


Roman clients, and to put words into their mouths, or 
rathei to be himself their spokesman, so the spiritual Para- 
clete or Advocate would not only put words into the mouths 
of the disciples when they stood before the bar of kings 
(Mk xni. 11), hut would also teach them all things, and 
bring to their remembrance all the spiritual laws laid down 
by their lawgiver Christ (xiv. 26). In one sense, the Spirit 
is a witness, because He testifies of Christ (xv. 26) , but 
even here He is in reality an advocate, for the testimony is 
regarded as nob uttered by the Spirit directly, hub indirectly 
thiougli the mouths of the inspired disciples who are to be 
“ martyrs ” or witnesses (/xdprupes) for Christ (xv. 27;. It 
was very natural that that aspect of the advocate’s work 
which most impressed the editor of our earliest Gospel 
should retire into the background when the first brunt of 
the collision between the church and the world was over ; 
and that gradually the work of the advocate should assume 
a wider province than that of merely educating the disciples 
to plead the cause of Christ in the presence of Gentile 
judges. Hence Paul regards the Spirit as teaching the 
disciples not so much what to say in their defence before 
earthly kings as rather in their prayers before the King of 
Kings- “We know not what we should pray for as we 
ought . but the Spirit itself maketh intercession for us with 
groanings which cannot he uttered” (Rom. viii. 26) ; “The 
Spirit searcheth all things, yea, the deep things of God, 
.... which things also we speak, not m the words which 
man’s wisdom teacheth, but which the Holy Spirit teacheth” 
(1 Cor. li. 10-13). But this conception, carried a stage 
further, makes the paraclete an advocate not revealing the 
laws of the celestial kingdom to the enfranchised citizen 
of it, nor yet revealing the will of the Father in heaven 
to the child on earth, but rather pleading the cause of 
the child before the offended Father, and in this sense 
Philo seems to use the word when he describes the high 
priest as clothed in the garb which is typical of the invisible 
universe, t.e , typical of the Logos or Son of the Supreme 
Father of the world — because it was necessary for the 
priest consecrated to the Father of the world that he 
should have as his paraclete the Son, m order (through Him) 
to obtain pardon of sms and supply of blessings [Lift of 
Moses, 14) , and he also introduces Joseph (ch. 40) saying to 
his brethren, “I forgive you, seek no other paraclete,” i.e., 
no one to act between me and you as your advocate ; and 
lastly, in this sense, the First Epistle of John (i. 1, 2) seems 
to use the word m the passage, “ If any man sin, we have 
an advocate with the Father, Jesus Christ the righteous; 
and He is the propitiation for our sins.” 2 But though our 
evangelist uses the word m this somewhat lower sense in 
the Epistle, in the Gospel he nowhere uses it thus. There 
the Paraclete’s function is to he, as in Luke, “ a mouth, a 
wisdom ” (Lu. xxi 15) ; to be a substitute for the helping 
presence of Christ (xiv. 16) ; to teach and remind (xiv. 26) ; 
to testify and to aid the disciple to testify (xv. 26) ; and 
to convict the world of sin (xvi 8) , — hut nowhere to obtain 
forgiveness of sins from the Father by pleading the cause 
of the disciples in His presence. It is not an unreasonable 
inference that the evangelist’s different use of this word in 
the Gospel and the Epistle may have arisen from, the fact 
that in the former he is adhering more closely to the original 
use of it as handed down by Christ Himself. 

Besides describing the work of the Paraclete as a con- 
sequence of the departure of the Son to the Father, the 
discourse touches upon the enmity which the disciples must 
he prepared to meet, and enforces the necessity of unity 

2 Cf. Sehoettgen, vol. u. p. 659, where it is shown that the Jews 
adopted the Greek word ayvhyopas (not m i±s classical sense of pro- 
secutor,” hut m the sense of “advocate for the defence ), under the 
form 'VlJ'OD, and applied it to Michael, who defends Israel from the 
accusations "brought against him in the presence of God. 
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through love. Only in two poiots does the thought seem 
to suggest the influence of Philo; and in both of these 
Philo is lather corrected than followed Philo says 
(Giants, 7) that it is impossible that the Spirit of God 
should remain for ever m the soul (though it may for a time) 
because of our inseparable connexion with the flesh, he 
adds (in language which is at least liable to the interpre- 
tation of asceticism) that, as Moses fixed his tent outside 
the camp, so those who would have the Divine Spirit as a 
permanent tenant of their souls must put off all the things 
of creation; the safest course being to contemplate God, 
not even through the uttered word, but without utterance, 
as absolute, indivisible existence (il 11, 12) , with the 
mass of mankind the Spirit remains only for a moment, nor 
would it ever have visited them but to convict ($ie\ey£ai) 
them of choosing what is disgraceful instead of what is good 
(ib. 5). 1 The Fourth Gospel emphasizes no less the work of 
the Spirit in “ convicting ” (eXey^eiv) the world of sin , but 
it is also careful to say that the gift of the Spirit shall be 
permanent, “not as the world giveth give I unto you” 
(xiv. 27), and that the disciples are to remain in Jesus, 
while nevertheless not taken out of the world (xvii. 15). 
The Saviour is no more in the world, and the disciples are 
in the world (xvii. 11) ; yet He will not pray that they 
should be removed from the world, but only that they 
should be delivered from the evil (ver. 15). The discourse 
concludes with the prayer that all future believers may be 
knit together into one great body, which shall be in the 
Father and the Son, while at the same time the Father 
and the Son are in it (ver. 21, 23); and the last words of 
all, after innumerable periphrastic metaphors to describe 
the promised presence of Christ with His disciples, recur 
at last to the plain expression of His presence, “ and I in 
you ” — not greatly differing from the promise in the First 
Gospel (Mat. xxviii. 20), “ I am with you always.” 2 

There is doubtless a purpose in this accumulation of 
obviously inconsistent statements of the local relations be- 
tween the Father, the Son, the Spirit, and the Church . 
“I am in the Father, and the Father in Me,” “ Ye in Me, 
and I m you;” “I go unto the Father;” “The Holy 
Spirit whom the Father will send m My name;” “The 
Comforter whom I will send unto you from the Father ;” 
“I came forth from the Father, and am come into the 
world — the intention being to prevent the mind of the 
reader from attaching any importance to mere local relations 
between the Three Persons, and to force him to form 
spiritual conceptions instead of local by showing that the 
most opposite local relations may be simultaneously pre- 
dicated. Thus contradiction after contradiction leads the 
reader at last to pierce beneath the literal integuments to 
the spiritual truth concealed below them ; and, aided by 
the bold analogy (xvii, 21) derived from human unity 
(“ that they all may be one , as Thou, Father, art in Me, 
and. I m Thee, that they also may be one in us”), we are 
led at last to discern that the unity is not that of place, 


1 Comp Plain, Quod Dew ImmutubiUs, 2G • “AVIian tlic lugli 
priest, conviction, like a pure ray of liglit,” flashes on our minds, we 
realize our pollution ; and thus conviction may be said, as it were, to 
pollute oui former imaginary and self-satisfied righteousness. 

2 There is an attractive symmetry m the supposition of Canon 
Westcott (Introd to St John's Gospel), that these discourses (xin , 
xiv , xv ), m which alone is any mention made of “commandments,” 
are intended to be a kind of Sermon in the Chamber, corresponding to 
the Sermon on the Mount The Sermon on the Mount sets forth the 
new law of Christ , the Sermon in the Chamber vivifies the new law 
with the new Spirit This supposition exactly corresponds with the 
“spiritual” fMuratonan fragment) motive of the Gospel; and the 
esoteric nature of the doctrine is not inconsistent with tlje statements 
which are said to be mainly “based on direct knowledge of Papias’s 
book” (Westcott, Canon, p. 76), that Papias, “a dear disciple of 
John,” wrote five books entitled “exoterica. ” For “exoterica” imply 
“esoterica.” 


but of will ; and that the bond of unity is not sight work- 
ing through material presence m material light, but Love 
working through spiritual sight or the spirit of truth, 
independently of material presence And so, after all, 
the evangelist leads his reader to see that the coming of 
the Paraclete (like all things else in his Gospel) is accord- 
ing to law, “If I go not away, the Comforter will not 
come unto you” (xvi. 7); “The Holy Spirit was not yet 
given, because that Jesus was not yet glorified ” (vii 39) 

Not until the dead has passed away from us does the “ idea 
of his life ” creep into our minds — 

“ .Appaielled m moie piecious habit. 

More moving-delicate and full of life 
Thau u lien He lived indeed ," 

and the Eternal "Word, who subjected Himself to the laws 
of human nature in birth and life, may be supposed without 
irreverence to have subjected Himself to, or perhaps rather 
we should say to have availed Himself of, the same lavs 
of human nature which regulate God’s ordinance of death. 

The crucifixion having been considered above, we pass The 
to the narrative of the resurrection. Matthew and Mark resume - 
imply that Jesus manifested Himself to the disciples tl0n 
in Galilee, Luke mentions none but manifestations in 
Judaea; the Fourth Gospel mentions manifestations in both 
places Compared with Matthew and Luke, the Foiuth 
Gospel may be said to handle the subject more familiarly, 
taking the resurrection, so to speak, more as a matter of 
course, and representing Jesus as moving m a more human 
fashion among His disciples after He had risen from the 
grave, helping them m their fishing, holding long con- 
versations with them, and, in a word, renewing almost 
without a break the intercourse of the days before the cruci- 
fixion. In Matthew, the Christ after death appears once, 
upon a mountain, doubtfully discerned by some, and emits 
one final message, sending His disciples to evangelize the 
world, and promising them His perpetual presence. In 
Lube the risen Christ “ vanishes,” causes fear and terror 
to His disciples, and is supposed to be a “ spirit ” till He 
eats food m their presence; finally He is “parted from 
them.” In John, the ascension, though alluded to, is 
not described; and everything else that might give the 
manifestation a phantasmal character is studiously kept in 
the background. No mention is made of the angel who 
descends (Mat. xxviii. 2) from heaven to roll away the stone 
from the sepulchre, terrifying the keepers of the grave, and 
bidding the women “fear not.” It is rather assumed that, 
by His own unaided strength, Christ burst the bars of the 
grave, and after leisurely laying aside the grave-clothes, 
and the “napkin m a place by itself” (John xx. 7), went 
forth to converse with His disciples. It is true that the 
Fourth Gospol does not attempt to conceal tho fact that the 
manifestations of Jesus were more than once not recognized 
by His disciples at first; but, in the cases of non-recognition, 
it is suggested (as in Luke), not that the manifestation was 
faint or shadowy (as seemingly in Mat. xxviii. 17, “And 
when they saw Him, they worshipped Him; but some 
doubted ”), but that they mistook Him for a stranger (xx. 

14 , xxi. 4). That Jesus ate in the presence of His dis- 
ciples is not stated, nor can it be said to be implied ; but 
His familiar presence at the meal of the disciples (xxi. 13) 
suggests a real presence almost as effectively as the narrative 
of the eating of the fish and honeycomb in Luke. Addi- 
tional conviction is also obtained by taking one of the 
apostles, Thomas, as a type of resolute scepticism, refusing 
to believe unless he touches the body of the risen Saviour, 
and by describing how even such scepticism as this was con- 
verted into certainty. Moreover, as the water and the blood 
were visibly given by Jesus on the cross, so — lest the giving- 
up of the breath on the cross should be a scarcely suffici- 
ently noticeable type of the gift of the holy breath or Spirit — « 
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our evangelist records that Jesus breathed on His disciples 
and said, “Receive ye the holy breath” (or Spirit) — at the 
same time connecting with this highest gift the highest 
activity for which a human soul can be inspired by God, the 
faculty of forgiving sms It is probable that the Gospel 
originally ended at xx. 31 • “But these are written that 
ye might believe that Jesus is the Christ the Son of God, 
and that believing ye might have life through His name.” 
This is a most appropriate termination , and what follows 
bears every appearance of being an appendix added by the 
author, describing a miraculous draught of 153 fishes, 
and a meal of Jesus with seven of the disciples, followed 
by a dialogue between Jesus and Peter, m which the death 
of the latter is predicted, and the erroneous tradition that 
the beloved disciple should not die is shown to be baseless 
Three inferences seem probable from this last narrative — 
(1) that there had been at Ephesus a tradition (arising 
perhaps from the extreme old age of John and from some 
such expression as is recorded m John xxi. 22) that John 
would not die till the Lord had appeared, (2) that John 
had died when this account was written (for if he were 
living and past his ninetieth year, at a time when the church 
daily oxpected the coming of the Lord, the Ephesian Chris- 
tians would not have needed any explanation or softening 
away of a prediction which would seem to them very likely 
bo be fulfilled), but (3) if John was dead, it must seem that 
the words “ we know” could not have been added (as they 
might be supposed to have been added, according to the 
Muratonan legend) by Andrew and Philip, who in all 
probability died before John died, and if John was 
dead, it must seem that the words would not have been 
added by any elders of Ephesus representing the genera- 
tion after John , for how could they — who stood on a 
footing altogether subordinate and inferior in point of 
reputation, and with no opportunities of information — 
have ventured to ratify the testimony of the “beloved 
disciple?” 

Author- It is more easy to arrive at negative than at positive 

ship of results, when evidence is so slight; but it seems probable 

JE 2 that the author, attempting to give the spiritual essence of 
0,1 ’ the gospel of Christ, as a gospel of love, and assigning the 
Ephesian Gospel to the beloved disciple who had presided 
over the Ephesian church, by way of honour and respect 
(for the same reasons which induced the author of the 
2d Epistle of Peter to assign that Epistle to the leading 
apostle), and being at the same time conscious that the 
book (though representing the Ephesian doctrine generally, 
and in part the traditions of John the apostle, as well as 
those ot Andrew, Philip, Austion, and John the elder) 
did not represent the exact words and teaching of the dis- 
ciple— added the words “We know, partly as a kind 
of imprimatur of Andrew, Philip, and the rest ; partly m 
order to imply that other traditions besides those of John 
are set forth m the book ; partly to characterize the book 
as a Gospel of broader basis and greater authority than the 
loss spiritual traditions issuing from non-apostolic authors, 
which our evangelist desired to correct or supplement Nor 
is it in the least unlikely that this Gospel does represent 
the teaching of Andrew and Philip, and Aristion and John 
the elder, as well as that of John. If Papias of Hierapolis 
gathered up the traditions of these apostles and elders, why 
not also our author, writing in Ephesus perhaps several 
years before Papias? It is assuredly not for nothing that 
the name of “Matthew,” mentioned in Matthew, Mark, and 
Luke, is nob found in the Fourth Gospel, nor is it without 
significance that the Gospel begins and ends with an inner 
apostolic circle. The “twelve” are indeed mentioned, but 
as in the background. The beloved disciple, Andrew and 
Peter, Philip and Nathanael, — these, and these only, are 
mentioned as called by Jesus in the beginning ; Peter and 


PELS 841 

Thomas, Nathanael and the sons of Zebedce, and two other 
disciples (presumably the same list as those above, with the 
addition ot James, the sou of Zebedee, and Thomas), are 
mentioned as alone admitted to the sacred meal which closes 
the Gospel This fact maiks the whole character of the 
book , it is esoteric and eclectic, and designedly modifies 
the impression produced by the tradition previously recoided 
by the synoptics. 

The cntmmof the first three Gospels — For fourteen centimes the Ciiticis 
eliuicli was content to follow Augustine (I)o Consensu Evangelist- of 
arum, i 4) in believing that Mark was “as it were the humble synopti 
companion (pedissequus) and abndger" of Matthew. Towards the Gospel 
end of the 18th centuiy tins dogma was shaken, and two different 
hypotheses weie put forward. (1 ) that the evangelists had boirowecl 
from one another, either Matthew from Maik, oi Mark fioni Luke, 
oi even (so capricious and baseless weie the hypotheses winch 
now Malted into existence) Matthew and Mark from Luke , (2) 
that all the three Gospels depended upon an original and common 
Gospel The fust ot these hypotheses may for convenience be 
called the “ borrowing ” hypothesis , the second may he called the 
‘ ‘ traditional ” hypothesis Eichhorn w as the fiist to systematize the 
“tiaditional” hypothesis, maintaining (1794) that the onginal 
tradition was a wiitten Aramaic Gospel, known to the thiee 
synoptists, hut aftenvauls (1804) so fai modifying Ins views as to 
lecogmze that the Aiamaic tradition had been tianslated into Gieek, 
and passed through seveial doeumentaiy stages, before it assumed 
the foim preserved m the tuple version of our synoptists. 

Inside the cuds of those who maintained the tiaditional hypo- 
thesis there now aiose mnei divisions upon the question, which 
evangelist most closely approximated to the “ original ” tiadition 
Eirhhoin had assigned (1804) the priority to Matthew, Giatz (1812) 
to Maik. Moreover, a new fowl of the hypothesis was shaped out 
by Sehleienuacher (1817), who maintained that om Gospels weie 
composed on the basis of a numbei of disconnected documents , 
while Gieseler (1818) showed that it must have been, m any case, 
oral tiadition which seivcd the needs of the earliest disciples, — 
ti edition steieotyped liy time, and i educed to some kind of similar 
pattern befoie being committed to wilting by the synoptists. Still 
no eeitam conclusions weie an ived at De "Wette (beginning from 
1826) assumed a common oial tiadition for Matthew and Luke, and 
treated Maik as an epitonnzei Ciednei (1836) joined Schleier- 
macher in tracing our Gospels back to a collection of words of the 
Loid, wlneli he supposed Matthew to have combined with the oldest 
Gospel, viz., Mark, similarly Laclvmann (1835) Bleek (1862-1866) 
relapsed into Guesbach’s view (1784-1790) that Mark was based on 
Matthew and Luke 

All these conflicting hypotheses might naturally induce those who 
had not themselves closely studied the synoptic texts to believe 
that the tmth of the mattei was unattainable, and that, m anj 
case, the synoptic nanatives (not being the lecords of eye-witnesses, 
nor being pieserved m unaltered documents written contemporane- 
ously with oi soon after the events) must necessarily bo untrust- 
worthy. Accordingly, m 1835, Strauss maintained that the whole 
synoptic narrative was legendaiy or otherwise untrustworthy. The 
defenders of the synoptists against Strauss found little consideration, 
and the hypothesis that Mark contained the ougmal Gospel was dis- 
credited by the extravagance of its supporters In 1846-7 Sehweg- 
ler and Baur, recurring to the “borrowing hypothesis,” issued it m a 
new foim as an “adapting hypothesis ’ The original Gospel was 
now supposed to ho the Gospel of the Hebiews (seep 818 above), 
wlueh was imagined to contain in all its bare truthfulness the 
Ebionite doctrine of the eaily church Matthew combined tins 
oiiginal Jewish-minded document with some other document ot 
more liberal sentiments. Luke was at first a Pauline protest against 
Judaism, but was afterwards supplemented, in a conciliatory spirit, 
with passages colouicd with Ebiomtic and Jewish thought, Mark 
was treated as a neutral and colomless adapter of Matthew and 
Luke, — ‘ 1 pedissequus et bieviator” Tins was the Tubingen 
doctrine, sometimes called the “ tendency hypothesis,” because the 
adaptations were supposed to proceed fi om theological “tendencies. ” 

Ewald (beginning fiom 1849) combated the Tubingen theory, 
maintaining that (1) there was an original Gospel, perhaps composed 
by the evangelist Philip , (2) m addition to this, there was a collec- 
tion of “ logia” made by Matthew; (3) and, out of both these docu- 
ments, or by an author acquainted with these documents, was formed 
Mark, or, at all events, Mark m its original shape , (4) Matthew con- 
tains (1) (2) and (3), together with extracts from a “ book of higher 
histoiy”; (5) three anonymous evangelists revived this narrative, 
which received its last form at the hands of Luke (see the account 
of Ewald’s theory in Westcott’s Gospels, p 203). From this time 
the compilatory and artistic chaiacter of Luke began to he generally 
recognized ; and even the Tubingen school gave up the theory that 
Mark had adapted Luke. Hilgenfeld, “m a five years’ literary 
struggle with Baur” (see Holtzmann, in Schenkel’s Bibel-Lexuon, 
art. “Evangehon”), proved Mark’s independence. Kosthn (1853) 

X, — 106 
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advocated an original Mark as the groundwork of the synoptists , 
together with a ! ‘ Gospel of Peter ” as the basis foi the paits common 
to Matthew and Luke Kitsehl (1851), recanting his former op- 
position, and Meyer (1853) became converted to the belief m an 
“ original Maik.” Volkmar (1857) and a number ol other theolo- 
gians took the same view , Weiss (1861) advocated a parity of 
originality, or lather a common original souice, from which 
Matthew and Mark borrowed equally, while occasionally Matthew 
borrowed from Mark itself But the woik which most approximates 
to a proof of the originality of the tradition contained m Mark is 
Holtzmann’s Die Synoptischen Evangehen, &c., 1863, from whose 
summary of the cuticism of the hrsfc three Gospels (Sehenkel’s 
Bibel-Lexicon, “Evartgelien”) these statements aie mainly drawn 
The author of Jesus of Naeara, Dr Keim, of whom, for the sake of 
that interesting work, we would speak with all respect, was almost ] 
alone m defying, m his last woik (p vn Aus dem Ui chnstenthum, 
1878), the “mane-shaking of the Mark lion,” but even he, with 
qualification ( ib . p 30), 

The work of Dr Holtzmann last leferred to is of great value , and 
so aie Dr Weiss’s Mmcusevcmgehim (1872) and Matthawevcmgelnim 
(1876), but it is truly lamentable that nearly a century has passed 
in the accomplishment of so little The reason is perhaps to he 
looked for (1) in the amount of personality which has been intro- 
duced into discussions of this kind , (2) m the haste with which 
theories have been erected upon the basis of single causes ; (3) in the 
geneialabsenee of attempt to classify and concentrate evidence , (4) 
in the failure to recognize the distinction between probabilities and 
certainties, and the amount of labour necessary to attain certainty , 
(5) most of all, in the absence of mechanical helps It is probable 
that the publication of Brudei’s Concordance m the middle of this 
century has done more than all the rest of the hypothesis inventors, 
from Augustine to Hitzig, to foiward the scientific study of the 
synoptic Gospels; noi could Di Holtzmaim’s valuable work have been 
written but for the humble assistance of Bruder It is lamentable 
to think how much industry, ink, and paper, and occasionally intel- 
lect as well, might have been saved if there lad been in common 
circulation from the beginning of this eentury, along with Biudei, 
a harmony of the Gospels, printed after the maimer suggested above 
(p, 790), from which any one, almost without knowing Greek at 
all, could have seen at a glance that the “pedissequus ” theory 
of Mark was not for a moment tenable, and that Mark contains — by 
no means, necessarily, «— the original tradition from which, at least 
m some places, Matthew and Luke independently borrowed. 

There are signs that a similar waste of industry is to be appre- 
hended in the furthei discussion of the question whethei the com- 
mon tradition, is derived from oral or documentary sources "When, 
for example, we find so able a cutic as Dr Holtzmann (Sehenkel, 
“Evangelien," p 210) laying stress on the irregular foim uireKarecrrdBr) 
occurung m the same place in all the three synoptists (Mat xu 13 ; 
Mk. lii 5 ; Lu vi, 10) as a convincing proof that the copying of 
documents (and not oral tradition) can alone explain so strange a 
similarity, we naturally suppose that this irregularity is nowhere 
else found m the Old oi Hew Testament But so far is this fiom 
being the case that the inegular form may be with greater truth 
said to be the only fowl current m the Old and Hew Testament, 
occurring not only in the three passages above, hut also in Mk vm 
25 {kireKaricT'!)), in Jerem xxni 8, m Exod iv 7;invai inter- 
pret Gen xxiii 16 [Trommius quotes 3 (1) Esdr i 36 ( l S$), hut 
Tischendorf reads tcTreorytrer ] ; and the only passage m which the 
regulaiform is found, Gen. xl. 21, contains a var. lect. aremrectruaev, 
which, no doubt, ought to be inserted m the text This may serve 
as an example to show how ultimately eucuitous the path must be 
through these attempted short cuts to certainty. The truth is that 
the question of oral or documentary sources is not to be settled with- 
out a gieat deal moie of labour and of judgment than the subject lias 
hitherto received For a statement of the oial hypothesis, which is 
generally adapted by English scholars, the leader is referred to 
Westeott's Introduction to the Gospels, pp 161-208 It has been 
pointed out, however, by Dr Sanday (Academy, Sept 21, 1878) that 
time has been of late an increasing tendency in. the three theories — 
the Tubingen or adaptation theory, the documentary Maak theory, 
the oral tradition theory— to approximate to each other ; so that the 
tendency theory has given less weight to dogmatic tendencies and 
more weight to liteiary considerations. The documentary Mark 
theory allows the previous influence of tradition, only stipulating for 
somelost documenlaiylinks between the oral tradition and ourMaik , 
while the oral theory approaches to the documentaiy Mark theory 
in assuming that the oral Gospel is represented most nearly by our 
present Mark. Nevertheless, says Dr Sanday, between the two 
last theories (for the Tubingen theory may be left out of account) 
“ the struggle has yet to come. The division between these is 
almost national. In Germany no one of any significance as a critic 
holds the oral theory. In England nouo of our prominent writers 
hold anything else. France is divided. Godet ranges himself on 
the side most popular in England. Reville was an early supporter 
of a view similar to that which is gaming the ascendency in Ger- 
many , and the same is substantially adopted by M. Renan.’’ 


It is greatly to be desired that, m this “struggle,” the dis- 
putants may illustrate the subject m a somewhat amplei manner 
than has been hitherto common. Different versions of the same 
original— tales, histones, ballads— transmitted through documen- 
taiy and oial sources should be compared together, andmoie espe- 
cially the phenomena of the ante- Jerome versions of the Hew Testa- 
ment should leeeive the most careful study, before even the ablest 
commentator should allow himself to use the dogmatic tone which 
unfortunately characterizes Dr Weiss’s Matthausemngehum, m de- 
ciding against the oial theory But this is a natural characteristic 
of an author who sees m a single 'lepovtrakyp convincing proof of an 
Aramaic original (see p 805 above), and to whom a teal Idov settles 
all entical disputes With this dogmatism the tone of Canon 
Westeott’s remarks on the oral Gospel conti asts advantageously. 
Neveitheless, it will probably he hereafter found that the pheno- 
mena of oui present synoptists aie due not to one, but to all, of the 
causes advocated by the vanous disputants of the 18th centmy. 

Tiadition, documents, theological tendencies, literaiy modifications, 
misunderstanding of metaphorical parable, misunderstanding of 
euehanstic language, misunderstanding of spiritual language— all 
these causes will be found to have contributed to produce the pie- 
sent synoptic result ; and it mil not improbably be found, as Dr 
Sanday shiewdly suggests, that early documents have been much 
more modified, and early oral traditions much less modified, 
than modem associations might have led us to suppose Future 
investigations will receive a considerable stimulus and help, as 
soon as a harmony of the synoptists showing the Triple Tradition 
as well as the double traditions (pp 795-800 above) becomes a 
recognized text-book for all students of the Gospels It will also 
be a useful cheek, if no demonstration of different documents (in 
Luke, for example) bo recognized as sound until it has been tested 
by application to other authois. For example, the proof from ml, 

$e, re, elm, Keyet, \akel, 'lepovffakrgj., nlpios, ivcimov, euBls, Kcd 15oD, 
is by no means to bo despised ; but it requires expression in a clear 
picturesque way by the well-known means of eui ves ; and no pioof of 
this kind ought to be accepted until it (oi corresponding proof) lias 
been applied,— first (a) negatively, to several passages recognized as 
genuine productions of the same author (Plato, for example), and 
then (b), positively, to seveial passages, some of which are recognized 
as genuine, others as spunous. In the fiist case (a) the curves will 
exhibit no fluctuations , m the second (6) tho curves will exhibit 
fluctuations corresponding to the fluctuations m Luke j and this 
will be a strong and cleaily intelligible proof (even to those who 
know no Greek— for the same illustrative proof might be deduced 
from the application of the test to Titus Androm'cus and to 
EamUt) that the fluctuations of the curves are caused m each 
ease by the incoming of different documentary strata But perhaps, 
to do this thoroughly, it would he necessary to do it four or live 
times over for each of tho four or five principal ancient MSS _ (nor 
ought, perhaps, oven varieties of spelling, and certainly not varieties 
of form, such as %\6a.v, &c., to he neglected, a3 possibly pointing 
to the incoming of different documents), and the labour is so great 
that, even with the avoidance of allbioaclimg of hasty theories and 
all personalities, a single worker could hardly accomplish it with 
the devotion of a life,— at least that is tho conclusion to which tho 
present writer has been forced affcei devoting some years to this 
labour Yet, m any case, one signal advantage will result from 
our keeping before ourselves a high standaul of demonstration, viz , 
that, although we may bring forward theories for discussion, wo shall 
draw a very distinct line botu eon what is proved and not proved, 
and shall shrink with a just horror from short cuts to knowledge _ 

The Criticism of the Fourth Gospel — Ho criticism of a systematic Criticism 
kind, says Dr Holtzmann (Schonkel’s Bibcl-Lcncan), began till the ofFourth 
publication of Brctsehnoidcr’s FrobcMia (1820), which provoked so Gospel, 
much opposition that the author retracted it Tho apostolic author- 
ship was supported hy Schleiomaohcr, and by Creditor (1836), oven, 
while admitting that the Gospel could not bo regarded as a purely 
objective work. Similarly De Wotto, after some doubt and hesita- 
tion (1837), and Rcuss (1840-64) decided for tho Jobaimmo author- 
ship,— tho former being influoncod by a comparison of tho Fourth 
Gospel with the other works of tho 2d century. The attack of 
Strauss, in his Life of Jesus, being passed over (as indicating no 
attempt, or possibly ability, to appreciate tho depth of tho spiritual 
doctrine in the Fourth Gospel, m spite of tho suggestiveness and 
occasional accuracy of Ins method), wo come to Baur (1847'), who 
pronounced the Gospel to he a religious ideal poem, composed in. 
tho 2d century. A great number of writers accepted this theory ; 
among them, Zeller and Hilgcnfeld, and Sehenkel and Keim in 
their Eves of Christ, together with Reville (1864) and Scholteu. In 
the meantime an hypothesis of “partial authorship” had been 
suggested, some (Weisso m 1838, and Freytog in 1861) believing 
that the discourses, others, as .Renan (1803), believing that the 
historical narratives, were genuine , while some wished to detach the 
Judsean from tho Galilean portion of the Gospel, m being distinct 
m authorship and origin Lueke, Ewald, Bruckner, knd wittichon, 
adopting in various forms the view of a divided authorship, recognized 
in the Gospel a framework of historical fact, but noted also the proan- 
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nenee of the ideal, the want of historical development, and the sub- 
jective colonial" given by the author to the discourses of Christ — 
views which find a full expiession in Weizsacker’s Untei suchwngen 
liber die evangehsche Geschichte (1864) Canon Westcott, mhis In- 
troduction to the Gospels (5th ed., 1875), maintains apostolic author- 
ship, which is also m a special treatise {Authorship and Eistoncal 
Character of the Fourth Gospel, 1872) maintained by Dr Sanday. 
The latter work lays perhaps somewhat too much emphasis on the 
geogiaphical expressions which are used to prove that the author 
was a J ew of Palestine Many of these would appeal natuial for an 
Alexandrian J ew who had spent two or three passovers at Jerusalem, 
and had travelled through the countiy Still more doubtful is the 
canon assumed throughout the treatise, that graphic details, parti- 
culanties of name, place, &c , imply an eye-witness — the contrary 
being suggested by the phenomena of the apocryphal Gospels Nor 
does Dr Sanday make any attempt to illustrate the Fourth Gospel 
(except m lespeet of the Logos doctrine) by the teaching of 
Philo Nevertheless the book is eminently candid, and theie is no 
other book m English to compaie with it for the light it throws, 
not only on the Eouith Gospel itself, but also on the histoiy of its 
criticism. Dr Sanday also recognizes, even more fully than Canon 
Westcott, the subj'ective nature of the Gospel, at least so far as to 
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make this admission, that the woids of Jesus himself and the words 
of the evangelist are, m more than one instance, so mextneably 
inteimixed that it is impossible to tell where the former end and the 
latter begin In the Introduction to the Gospel of St John, published 
(1879) m the Speaker's Commentary, Canon Westcott has greatly 
amplified the valuable lemarks on the Eouith Gospel contained m 
his Introduction to the Study of the Gospels, and states most for- 
cibly the views of those who see in the multiplicity of detail m the 
Fourth Gospel one among many proofs that the Gospel was com- 
posed by an eye-witness of the events which it records Eoi the 
doctrine of the Logos Canon Westcott gives the following list — 
Gfroeier, Pliilo u d. Jud -Alex Theosophie, 1835 , Daehne, Jud - 
Alex Bchgions- Philosophic, 1834 , Dorner, Pei son of Christ (Eng 
trans ) , Jowett’s “ St Paul and Philo ” ( Epistles of St Paul, § 363 
ff), Hemze, Pie Lehre v Logos in Griech. Philosophic, 1872, 
Siegfried, Philo von Alexandna, 1875 Grossmann ( Qucestioiics 
Philonece, 1829) gives a complete summary of the use of the vord 
m Philo. An account of the Logos literature up to 1870 is given 
by Dr Abbot m his appendix to the article on “ The Word ” m the 
Amencan edition of the Lictionary of the Bible, and Soulier in- 
cludes several later works m La doctrine du Logos chez Philon 
d' Alexandria, Tuiin, 1876. (E. A. A ) 


GOSPORT, a fortified seaport and market town of 
Hampshire, England, on the western side of Portsmouth 
harbour, near its mouth, directly opposite and about a mile 
from Portsmouth, with which it is connected by a floating 
bridge moved by a steam engine working on two fixed chains. 
The old fortifications built at the end of last century 
are now obsolete, and a line of new forts has been erected 
about two miles from the town, extending from the Solent 
to the upper part of Portsmouth harbour, with accommo- 
dation for two regiments of infantry and a brigade of 
artillery. Hear the town is the royal St Clarence victualling 
yard, with brewery, cooperage, powder-magazines, biscuit- 
baking establishment, and storehouses for various kinds of 
provisions for the royal navy. Adjoining this yard there 
are large Government powder magazines and a laboratory 
for making fusees and rockets. Withiu the old fortifica- 
tions a fine new barracks has been erected with accommo- 
dation for 1100 men, and another barracks with accommo- 
dation for 1600 men adjoining it. The principal other 
buildings are the town-ball and market-place, the church of 
Holy Trinity, erected in the tune of William III., and the 
maguificeut Haslar naval hospital, capable of containing 
2000 patients. Gosport has an extensive establishment for 
the manufacture of anchors aud chain cables, and it is also 
celebrated for its yacht-building and sail-making establisb- 
ments. The coasting trade is considerable. The town 
is said to have received its name, Gosport or God's Port, 
from Bishop Henry de Blois, who put in here for shelter 
during a severe storm in 1158. It was then only a small 
fishing village. According to another supposition its 
original name was Gorse Port, and it was so called from 
the gorse and furze with which the commons in the neigh- 
bourhood were thickly covered. The population in 1871 
was 7366. 

GOSS APT, Jan, born at Maubeuge towards the close of 
the 15 th century, is better known to Englishmen by the 
name of Mabuse than by that of Jenni Gossart, with which 
he signed some of his pictures, or that of Jennyn van 
Hennegouwe (Hainault), under which he matriculated in 
the guild of St Luke, at Antwerp, in 1503 We know 
nothing of his life before he attained to manhood; but 
his works at least tell us that he stood in his first period 
under the influence of artists to whom plastic models were 
familiar ; and this leads to the belief that he spent his 
youth on the French border rather than on the banks of the 
Scheldt. In no seat of artistic culture is this feature more 
conspicuous than at Tournai, Douai, or Valenciennes, and 
it may be that in one of these cities Mabuse learnt to com- 
mingle the study of architecture with the gaudy system of 


colouring familiar to tinters of stone. Without the subtlety 
or power of Van der Weyden, be had this much in common 
with the great master of Tournai and Brussels, that his 
compositions were usually framed in architectural back- 
grounds ; and this marked characteristic is strongly dis- 
played in the pictures which he executed m the first years 
of the 16th century. But whilst Mabuse thus early betrays 
his dependence on the masters of the French frontier, he 
also confesses admiration for the great painters who first 
gave lustre to Antwerp ; and in the large altar-pieces of 
Castle Howard and Scawby, he combines in a quaint and 
not unskilful medley the sentiment of Memling, the bright 
and decided contrasts of pigment peculiar to coloured reliefs, 
the cornered and packed drapery familiar to Van der 
Weyden, and the bold but Socratic cast of face remarkable 
in the works of Quentin Matsys. At Scawby he illustrates 
the legend of the count of Toulouse, who parted with his 
worldly goods to assume the frock of a hermit. At Castle 
Howard he represents the Adoration of the Kings, and 
throws together some thirty figures on an architectural 
background, varied in detail, massive in shape, and fanciful 
in ornament. He surpnses us by pompous costume and 
flaring contrasts of tone. His figures, like pieces on a 
chess-board, are often rigid and conventional. The land- 
scape which shows through the colonnades is adorned with 
towers and steeples in the minute fashion of Van der 
Weyden. After a residence of a few years at Antwerp, 
Mabuse took service with Philip, bastard of Philip the Good, 
at that time Lord of Somerdyk and admiral of Zeeland. 
One of his pictures had already become celebrated — a 
Descent from the Cross (50 figures) on the high altar of the 
monastery of St Michael of Tongerloo. Philip of Burgundy 
ordered Mabuse to execute a replica for the church of 
Middleburg; and the value which was then set on the 
picture is apparent from the fact that Diirer came expressly 
to Middleburg (1521) to see it. In 1568 the altar-piece 
perished by fire. But its principal features were preserved 
in a large arras hanging, recently exhibited at the Archaeo- 
logical Museum of Brussels. In 1508 Margaret of Austria 
sent Philip of Burgundy to Italy to negotiate for the treaty 
of Cambrai. On this mission he was accompanied by 
Mabuse ; and by this accident an important revolution was 
effected in the art of the Netherlands. Mabuse appears to 
have chiefly studied m Italy the cold and polished works of 
the Leonardesques. He not only brought home a new style, 
but he also introduced the fashion of travelling to Italy ; 
and from that time till the age of Rubens and Van Dyck it 
was considered proper that aU Flemish painters should visit 
the peninsula. The Flemings grafted Italian mannerisms 
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on their own stock; and the cross turned out so unfor- 
tunately that for a century Flemish ait lost all trace of 
originality. 

In the summer of 1509 Philip returned to the Nether- 
lands, and, retiring to his seat ot Suytburg m Zeeland, sur- 
rendered himself to the pleasures oi planning decorations 
for his castle and ordering pictures of Mabuse and Jacob of 
Barbari Being in constant communication with the court 
of Margaret of Austria at Malmes, he gave the artists m 
his employ fair chauces of piomotion Barbari was made 
court painter to the regent, whilst Mabuse received less im- 
portant commissions. Records prove that Mabuse painted 
a portrait of Leonora of Portugal, and other small pieces, 
for Charles V. in 1516. But the only signed pictures of 
this period are the Neptune and Amphitrite of 1516 at 
Berlin, and the Madonna, with a poitrait of Jean Caron- 
deiet, of 1517, at the Louvre, in both of which we clearly 
discern that Vasari only spoke by hearsay of the progress 
made by Mabuse in “the true method of producing pictures 
full of nude figures and poesies, 55 It is difficult to find any- 
thing more coarse or misshapen than the Amphitrite, unless 
we except the grotesque and ungainly drayman who figures 
for Neptune. In later forms of the same subject — the 
Adam and Eve at Hampton Court, or its feebler replica at 
Berlin — we observe more nudity, combined with realism 
of the commonest type. Happily Mabuse was capable of 
higher efforts His Sfc Luke painting the portrait of the 
Virgin in Sanct Veit at Prague, a variety of the same sub- 
ject in the Belvedere at Vienna, the Madonna of the Baring 
collection in London, or the numerous repetitions of Christ 
and the Scoffers (Ghent and Antwerp), all prove that travel 
had left many of Gossart’s fundamental peculiarities un- 
altered. Hls figures still retain the character of stone; his 
architecture is as rich and varied, liis tones are as strong 
as ever. But bright contrasts of gaudy tints are replaced 
by soberer greys ; and a cold haze, the “ sfumato ” of the 
Milanese, pervades the surfaces. It is but seldom that 
these features fail to obtrude. When they least show, the 
master displays a brilliant palette combined with smooth 
surface and incisive outlines. In this form the Madonnas of 
Munich aud Vienna (1527), the likeness of a girl weighing 
gold pieces (Berlin), and the portraits of the children of the 
king of Denmark at Hampton Court, are fair specimens of 
his skill. 

Philip of Burgundy had been deputed in Italy (1515) to 
escort Charles V.’s sister, Isabella, to Denmark. She was 
the affianced bride of Christian II., whose subsequent 
attempt to unite Denmark and Sweden ended so fatally 
Here a favourable opportunity was afforded for introducing 
Mabuse to the Danish court ; and it is possible that the 
opportunity was not neglected. Vet Mabuse may have 
become acquainted with the Danisli king at a later period. 
As early as 1523, when Christian came to Belgium, he 
asked Mabuse to paint the likenesses of his dwarfs. In 
1528 lie requested the artist to furnish to Jean de Hare the 
design for Isabella's tomb (in the abbey of St Pierre near 
Client. It was no doubt at this time that Mabuse com- 
pleted the portraits of John, Dorothy, and Christine, children 
of Christian II , which came into the collection of Henry 
VIII. No doubt, also, these portraits are identical with 
those of three children at Hampton Court, which were long 
known and often copied as likenesses of Prince Arthur, 
Prince Henry, and Princess Margaret of England. One of 
the copies at Wilton, inscribed with the forged name of 
“Hans Holbein, ye father," and the false date of 1495, has 
often been cited as a proof that Mabuse came to England 
in the reign of Henry VII. ; but the statement, it is clear, 
rests on no foundation whatever. At the period when these 
portraits were executed Mabuse lived at Middleburg. But 
he dwelt at intervals elsewhere, When Philip of Burgundy 
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became bishop of Utrecht, and settled at Duerstede, near 
Wyck, m 1517, he was accompanied by Mabuse, who helped 
to decorate the new palace of his master. At Philip’s death, 
in 1524, Mabuse designed and erected his tomb in the 
church of Wyck. He finally retired to Middleburg, where 
he took service with Philip's brother, Adolph, lord ot Veeren. 
Van Mander’s biography accuses Gossart of habitual 
drunkenness ; yet it describes the splendid appearance of 
the artist as, dressed in gold brocade, he accompanied Lucas 
of Leyden on a pleasure trip to Ghent, Malmes, and 
Antwerp m 1527. The works of Mabuse are those of a 
hardworking and patient aitist, the number of his still 
extant pictures practically demonstrates that he was not a 
debauchee The marriage of his daughter with the painter 
Henry Van der Heyden of Louvain proves that lie had 
a home, and did not live habitually m taverns, as Van 
Mander suggests. His death at Antwerp, on the 1st ol 
October 1532, is recorded in the portrait engraved by 
Jerome Cock. . (J- A. c.) 

GOSSELIES, a town of Belgium, in the arrondisaement 
of Charleroi and province of Hennegau, is picturesquely 
situated on the Pidton and on the Brussels and Charleroi 
canal, 8 miles N.W. from Charleroi There are extensive 
coal-mines in the neighbourhood, and the town possesses 
breweries, tanneries, bleach works, and manufactories of hats, 
knives, and nails. Here the French gained a victory over 
the Austrians, 26th June 1794 The population is about 
7000. 

GOTHA (originally Gotegewe, or Gotciwe > and later 
Gotaha, or Gotliciu), a town of Germany, formerly capital 
of the old duchy of Gotha, and now, alternately with 
Coburg, the residence of the duke of Saxe-Coburg. Gotha 
is situated on a canal of the Leina, and on the Thunngian 
railway, about 6 miles north of the Thunngian Forest. It 
consists of the town proper and four suburbs, which are 
grouped m the shape of a lialf-moon to the north, west, and 
east of the hill on which, at the height of 1086 feet, stands 
the castle of Friedenstein. With the exception of those 
in the older portion of the town, the streets are handsome 
and spacious, aud the beautiful gardens and promenades' 
between the suburbs and the castle add greatly to the town’s 
attractiveness. On the other side of the castle there is an 
extensive and finely adorned park. To the north-west of the 
town the Gulberg hill, — on which there is a public pleasure 
garden, — and to the south-west the Lecborg hill, rise to a 
height of over 1300 feet, and afford extensive views of a 
beautiful panorama. The castle, begun by Ernest the 
Pious m 1643 and completed in 1654, occupies the site of 
the old fortress of Grimmenstein. It is a huge square 
building flanked with two wings, having towers rising to 
the height of about 140 feet. It contains the ducal coin 
cabinet, and the ducal library of nearly 200,000 volumes, 
amongwhichare several rare editions, and about 6900 manu- 
scripts. The picture gallery, the cabinet of engravings, the 
natural history museum, the Chinese museum, and the 
cabinet of art, which includes a collection of Egyptian, 
Etruscan, Roman, and German antiquities, are now included 
in a new building, completed in 1878, which stands on the 
southern terrace of the castle. The principal other public 
buildings are the Margaret church, — with a beautiful portal 
and a lofty tower, — founded in the 12th century, twice 
burnt down, and rebuilt in its present form in 1652 ; the 
Augustines or Cloister church, with an altar-piece by the 
painter Jacobs ; the theatre; the fire insurance bank and 
the life insurance bank; the ducal palace, in the Italian 
villa style, with a winter garden and picture gallery; the 
buildings of the legislature of the duchy ; the hospital ; 
the old town-house, dating from the 11th century; the old 
dwelling-house of the painter Lucas Cranach, now used as 
a girls’ school; the ducal stable; and the Friedrichsthal 
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palace. The educational establishments include excellent 
city schools, a gymnasium (founded in 1524.-, one of the 
most famous in Germany), a ladies’ school of the first 
order, a training school for teachers and another for 
female teachers, a free school, a trade school, and a com- 
mercial school. Among the other institutions are a lying- 
in hospital, a surgical and eye hospital, a private lunatic 
asylum, an orphanage, a reformatory, a magdalen institute, 
and a school for the board and education of destitute girls. 
The observatory, erected by Duke Ernest II. in 1787, was 
in 1857 transferred to a new site in the neighbourhood of 
the park. Formerly the town obtained its water supply 
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by means of the Leina canal, which was excavated in 1S69, 
but water for drinking purposes has since 1874 beeu ob- 
tained from the Thuringian Forest. Gotha is one of the 
most active commercial towns of Thuringia, its manufac- 
tures including sausages, for which it has a great reputation, 
porcelain, tobacco, sugar, machinery, mechanical and sur- 
gical instruments, musical instruments, shoes, lamps, and 
toys. There are also a number of nurseries and market 
gardens. The book trade is represented by about a dozen 
firms, including that of the great geographical house of 
Perthes. Population (1875), 22,928. 

Gotha existed as a village in the time of Charlemagne. In 930 
the Abbot Gottliavd of Hersfeld surrounded it with walls. It was 
known as a town as early as 1109, about which time it came into 
the possession of the landgraves of Thuringia. On the extinction 
of that line Gotha came into the possession of the electors of Saxony, 
and on the division of their estates between Frederick the Soft- 
hearted and William, it fell to the share of the latter, after whose 
death it was inherited by the Ernestine line of dukes. After 
the battle of Miihlberg in 1547, the castle of Grimmenstein was 
partlv destroyed., but it was again restored in 1554. In 1566 the 
town was taken from Duke John Frederick by August of Saxony. 
After the death without issue of John Frederick’s two sons, it came 


into the possession of Duke Ernest the Pious, the fourth of the line 
of the dukes of Gotha ; and on the extinction of this line it was in 
1826, united, along with the dukedom, to Coburg. 

See Gotha und seine Umgebung, Gotha, 1851; Kiilme, JBcilrage 
zur Geschichte der Entwickdung der socialm Zustande dor Stadt 
u-nd des Serzogthums Gotha , Gotha, 1862 ; Humbert, Las villes 
dc la Thuringe, Paris, 1869 ; and Beck, Geschichte der Stadt Gotha 
Gotha, 1870. ’ 

GOTHENBURG (Swedish, Goteborg ), the second city 
and chief commercial town of Sweden, and the capital of 
a “ lan ” of the same name, is situated in a low valley sur- 
rounded by bare hills, on the south bank and If miles from 
the mouth of the Gotha river, 282 miles W.S.W. of Stock- 
holm by rail (by the Gotha Canal 37 0 miles), Gothenburg 
is well and regularly built, mostly of stone or brick, with 
wide and well-paved streets, and in its general appearance 
much resembles an English town. It consists of two main 
portions, the town proper and its suburbs, — together 5| 
square miles in extent. The first may be described as a 
semicircle extending south-eastward over a marshy flat from 
the bank of the Gotha as its diameter. This semicircle is 
crossed by the East and West Harbour Canals and from 
east to west by the Great Harbour Canal, which divides 
the town proper into two parts, a north and a south. The 
canals are enclosed with hewn stone, lined with trees, and 
crossed by 24 iron bridges. The finest streets of Gothen- 
burg are the North and South Harbour Streets. Gustavus 
Adolphus’s Torg (market-place), with a bronze statue of 
Gustavus Adolphus by Fogelberg, occupies the centre of 
the town, while the principal market-place is now (since 
1 8 49) Kungstorget (the king’s market-place). The favourite 
promenades are the Horticultural Society’s Park, the King’s 
Park, with Molin’s group (the Beltbucklers) and the Nya 
Allfan (new alleys), situated on the south outskirts. Gothen- 
burg has seven Lutheran churches, of which the finest are 
the cathedral ( Gustavii Domkyrha), called after Gustavus 
Adolphus, founded 1633, rebuilt afterfires in 1742 and 1815, 
now a cruciform structure 173 feet high and 194 feet long 
by 75 feet broad, Haga church, erected in 1856, and the 
German church, rebuilt 1747—1798 j an English Episcopal 
church (1855); a Catholic chapel: and a synagogue (1855). 
The other chief buildings are the exchange, in Italian style 
(1844), with marble statues of Odin by Fogelberg (1855), 
aud of Oscar I. by Molin (1855); the residence house, 
built by Torstenson after the Thirty Years’ War; the town- 
house, founded 1670, enlarged 1814; the old kronlms, 
where the diet of 1660 was held; the new custom-house 
(1866); the artillery barracks (1806) for 750 men; the 
prison (1854); the railway station (1858); the arsenal 
(I860) ; the new theatre (1856-59) seated for 1030; and the 
Sahlgreu new hospital (1848-55). Gothenburg is the seat 
of a bishop and of a provincial governor. It has 34 schools 
of various kiuds, including two Latin schools, a school- 
teachers’ seminary, an extensive Mement&r-laroverk, founded 
1630, rebuilt 1859, with a library of 15,000 vols., a trade 
institute, the Chalmers’ technical school (1869), another 
technical school (1848), a “real-gymnasium” (1844), and 
a navigation-school (1862). The museum, founded in 
1833, contains collections for natural history, entomo- 
logy, anatomy, botany, archaeology, and ethnography, a 
picture and sculpture gallery, and a collection of 6000 
coins and medals. Gothenburg has numerous benevo- 
lent and charitable institutions, mainly supported by the 
munificence of private citizens. The industries are ship- 
building (carried on in four docks), linen and cotton 
weaving, brewing, and the manufacture of furniture, 
machinery, lucifer-matches, paper, sugar, and tobacco. 
In 1877, 2213 ships of 532,127 tons (Swedish, 1221 
of 270,900 tons ; British, 267 of 130,219 tons) entered 
at the port, while 1781 ships of 526,352 tons (British, 
264 of 118,236 tons) cleared. The mercantile fleet be- 
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longing to Gothenburg consisted on January 1, 1878, of 
65 steamships of 21,215 tons, and 156 sailing vessels of 
63,913 tons. The exports in 1877 amounted hi value 
to .£2,437,200. These included 8,107,326 cubic feet of 
deals, boards, and battens (6,021,546 cubic feet to England); 
6,065,408 cubic feet of pit-props and other timber, besides 
7,246,056 pieces of oak and other staves, and laths and 
carpenters’ work valued at ,£80,083 , 90,460 tons of iron 
and steel (62,480 tons to England); 333,194 quarters of 
gram, chiefly oats (265,655 quarters to England), also 
beans and pease, lueifer matches, 2667 head of cattle, 
and 38,578 cvvts of butter. The imports in the same 
year amounted to £3,865,000, chiefly made up of cotton 
(14,540,996 lb) and cotton yarn (3,608,355 Ib), wool and 
woollen yarn (3,397,757 B>), raw sugar (17,289,777 ft), 
refined sugar (6,512,919 lb), coffee (8,239,346 lb), molasses 
(4,883,021 3b), rice (3,246,247 ft), olive oil (2,443,804 ft), 
salt (796,208 cubie feet), coal and coke (246,205 tons), 
iron rails (32,059 tons), petroleum (13,243,408 B>), hides 
(2,346,577 ft), and paper (712,538 ft). Under the peculiar 
licensing system initiated in Gothenburg October 1, 1S65, 
the town authorities contract for three years with a limited, 
company, which takes the whole number of licences for 
selling brandin , and hands over to the town treasury the 
net.proceeds of its trade. These amounted to £40,103 m 
the year ending October 1, 1876, when the company sold 
383,561 gallons of spirits, 178,133 gallons of which were 
consumed on the public-house premises, and realized a 
gross profit of £52,850. The licences issued have been 
reduced from 119 in 1865 to 56 in 1876. All ‘‘bars” 
are closed from 6 p.m. on Saturday to 8 A.M. on Monday, 
and in the period 1866-76 apprehensions for drunkenness 
have on the average decreased 22 per cent , though since 
1870 there has been a slight increase (in 1876, 2357 
persons were fined), usually attributed to the higher rate 
of wages and the greater efficiency of the police. The 
population of Gothenburg, including suburbs, was 71,707 
m 1877. 

Founded by Gustavus Adolphus in 1619, Gothenbiug was from 
the first designed to be fortified, a town of the same name founded 
on Hismgen (an island 44 square miles m area between the two arms 
of the Gotha river) having been destroyed by the Danes during the 
(Jalmar war. From 1621, when it was first chartered, it steadily 
mci eased, though it suffered gieatly m the Danish wars of the last 
half of the 17th and the beginning of the 18th centuries, and fiom 
several extensive conflagrations (the last in 1813), which have de- 
stioyed important records of its history, The gieat development 
of its herring fishery m the latter part of the 18th century gave a 
new impulse to the city’s trade, which was kept up by the influence 
of the “ Continental System,’’ under which Gothenburg became a 
depot for the colonial meiehandise of England After the fall of 
Napoleon it began to decline, but since its closer connexion with 
the mteuor of tbe country by the Gotha Canal (opened 1832) and 
Western Bailway it has rapidly advanced both in population and 
trade It is expected that the great line nowin eouise ol' construc- 
tion through the mining districts will very greatly increase the im- 
portance oE Gothenburg. Since the demolition of its fortifications 
m 1807, it has been defended only by the two redoubts of Billmgen 
and Eya Rathe. Gothenburg lvas the birthplace of the poet Bengl 
Lidnei, and of two of Sweden’s greatest sculptois, Fogelberg and 
JVloIm. After the French Revolution Gothenburg was for a time 
the residence of the Bourbon family. 

See Octiuiii Gallon, Goleborg Beilnfnwg after slnden och deit ni/rmaste 
omqifmngav (Stockholm 1SG1I), and the v. 01 ks therein cited, also .1. llellstenlns, 
tfitiire bind nr Goteborgi hutoria (ib 1870), Axelscm and Pahst, Bmriges wdut- 
IriPtla etabl isscnientei (ib 1870, el t,eq ); W Malm. Be&rtfniwj b/eer tetjelleden 
/ran Btoclhotm lanalvagar till Goteborg (ib 1873). Bidrag Ml Idnveaom am 
Golebmr/s och BoltiMani fornmmen och hirtoria, published by the Economic 
Society of Hie liin (Gotlienb and Stockli , 1874 el seq,), and Gbtcboi t/s Kalendar, 
a yottily publication. 

GOTHIC LANGUAGE. See under Goths, p. 852. 
GOTHOFRED or Godefroy, the name of a noble 
French family, of which many members attained distinction 
as jurists or historians. 

The first whose name is associated with the active study 
of jurisprudence, at the close of the 16th century, was 
Denis GoIotroy (1549-1621). He was born at Paris, and 
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studied law at the universities of Louvain, Cologne, and 
Heidelberg. Having embraced the Reformed religion, he 
found Geneva a safer abode than Paris, and became pro- 
fessor of law there. Some years afterwards he obtained a 
public appointment in one of the districts in the Jura, but 
was driven from his home by the troops of the duke of 
Savoy and retired to Basel. Thence he was induced by the 
offer of a chair of Roman law to go to Strasburg, but soon 
changed his appointment for one at Altorf, which then pos- 
sessed a university celebrated for its late professor of law, 
Donneau. In 1600 the elector palatine appointed him 
professor of Roman law in Heidelberg, where he spent the 
greater portion of the remainder of his life, and was placed 
at the head of the faculty of law. The most flattering 
offers from several universities failed to induce him to leave 
his adopted country, but the invasion of the Palatinate by 
Tilly’s troops forced him to take refuge again at Strasburg, 
where he died in 1621. His most important work is his 
edition of the Corpus Juris. The text given by him was 
very generally adopted and used in quotation. More than 
twenty editions of the work were published in various towns 
of France, Germany, and Holland Godefroy’s other writ- 
ings are very numerous ; but they are for the^ most part 
either editions of classical authors or compilations which 
display great industry and learning, but are of little use to 
the modern student. 

Theodore Godefroy (1580-1649), the eldest son of 
Denis, forsook the religion which his father had adopted, 
and obtained the office of historiographer of France, as 
well as several important diplomatic posts. His_ historical 
works are very numerous. The character of his labours 
will be judged from the title of his most elaborate pro- 
duction — Le Ceremonial de France. Many of his smaller 
works are devoted to questions of genealogy 

Jacques Godefroy (1587-1 652), the younger brother of 
Theodore, has a real claim to the remembrance of students 
of the history of Roman law, in lus edition of the Theodosian 
Code, at which he laboured for thirty years. It was this 
code, and not the Corpus Juris prepared under the direc- 
tion of Justinian, which formed the principal, though not 
the only source from which the lawyers of the various 
countries which had formed the Western empire drew their 
knowledge of Roman law, at all events until the revival of 
the study of law m the 11th century at Bologna. Hence 
Godefroy’s edition was of real value. Jacques Godefroy 
also completed the difficult and useful task of collecting 
aud arranging those fragments of the Twelve Tables which 
can be discovered, and so an important step was taken 
towards representing the Roman law in its first definite 
form. His other works are very numerous, and are prin- 
cipally devoted to the discussion of various points of Roman 
law. He died in 1652, having served the republic of 
Geneva both as its principal magistrate and in undertaking 
important missions to the court of France. 

A list of tlie works of the various members of the family of 
Godefroy, whose activity extends over a period of nearly 200 years, 
may be found m the Biographic Qtnlrale, aud fuller particulars 
of its history in Moreri’s Bidionnavn histoi vjuc, 

GOTHS. The historical position of the Gothic nation 
needs to he marked out with special care, both on account 
of various lax popular uses of the Gothic name, and also on 
account of much legendary history and many rash ethno- 
logical speculations, ancient and modern, which hate 
gathered round the true history of the Gothic people. An 
ignorant age used the words Goth aud Gothic as vague 
names of contempt for anything that was thought rude and 
barbarous. A hardly less ignorant but better disposed age 
used the word Gothic in an equally vague way, but without 
the same feeling of contempt, for anything which was 
thought to he mediaeval or “romantic;” as opposed to 
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“ classical ” The name came also to be used as a philologi- 
cal or ethnological term ; we heard of “ Gothic nations,” 
“ Gothic languages,” &c., meaning “Teutonic” m the widest 
sense. The name was also, first scornfully, then respect- 
fully, applied to a style of architecture which has some claim 
to be called Teutonic as opposed to Greek or Roman, but 
which has nothing whatever to do with the Goths as a 
nation Long before this, two European sovereigns who 
had nothing whatever to do with the national Goths, took 
the title of King of the Goths out of a mere accidental like- 
ness of names. All these uses of the Gothic name must be 
carefully distinguished from the history of the true national 
Gbths who play so great a part m Europe from the 3d 
to the 8 th century of our era. The Goths may on many 
grounds claim the foremost place among the Teutonic 
nations which had a share in the break-up of the Roman 
power. They were among the earliest, if not quite the 
earliest, of the Teutonic nations to establish themselves 
within the empire, as distinguished from merely ravaging 
its frontiers Their history too is closely connected with 
the geography of the whole empire. Their first historical 
appearaiice was m the East , thBir great historical settle- 
ments were made m the West. No Teutonic people fills so 
great a place in the political and military history of the 4th, 
5tli, and 6th centuries, and no Teutonic people has left 
behind it such early remains of a written native litera- 
ture. The real greatness of the Goths quite accounts for 
the many vague uses of the Gothic name. Alike in scorn 
and in honour, the Goths have been, not unreasonably, 
taken as the representatives of the whole Teutonic race. 
The wonderful thing is that a people who played so great 
a part for several ages should have wholly passed away. 
The Goths have not for many ages existed anywhere as a 
distinct nation, nor have they given-an abiding name to 
any part of Europe. Franks, Angles, Saxons, Burgun- 
dians, Frisians, Thuringians, Lombards, Bavarians, perhaps 
Vandals, are all visible on the modern map. So several 
parts of Europe have at different times been known as 
Gothia ; but the name was never borne by any large 
country, and it has nowhere lasted down to modem times. 

The chief ancient authority for the early history of the 
Goths is their national historian Jordanis, who chiefly 
followed the Gothic history of Cassiodorus the minister of 
Theodoric, and the lost history of Ablavius. (On the value 
of Jordanis’s writings see Pallthann, Geschiohte der Volker - 
wandermg, i. 23.) But he is careless and uncritical, and, 
like other national historians, is full of mythical elements 
in the early part. He has to be bested throughout by the 
contemporary Roman and Greek writers from the 3d cen- 
tury to the 6 th. Among these, perhaps the first place is 
due to Ammianus in the 4th century and to Procopius in 
the 6th. 

The first certain historical appearance of the Goths is in 
the lands north of the lower Danube in the 3d century of 
our era. For any earlier account of them we have to go 
either to mythical stories or to ingenious guesses and infer- 
ences. There are a remarkable number of national and 
legehdary names which have more or less of likeness to the 
nlme Goth) tod this likeiiess has naturally led to an un- 
usual number of theories. The Goths first appear in history 
in the ancient land of the Getce-, aud this geographical fact, 
combined with the likeness of the names, has naturally 
caused Getce and Goths to be looked on as the same people. 
The identification is as old as our first historical mention 
of the Goths (JElius Spartianus, Ant. Car ., 10). Claudian 
always speaks of the Goths as Getce. So does the national 
historian Jordanis (cap. v.). The identity is mentioned 
dbiibtihgly by Procopius [Belt Valid., i. 2 ; cf Bell. Gath., v. 
4). It is strongly maintained by Jacob Grimm (Geschiohte 
m'mmWi Bprache, cap£. ix., xviii.), But is rejected by 
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nearly all later writers. A more famous legend, which 
has derived its chief currency from Jordanis, brings the 
Goths first of all from Scandinavia (see Gibbon, c x. , 
Geijer’s History of Sweden, c. x). There is a so-called 
East and West Gothland m Sweden, but the connexion of 
these lands with the Goths of Roman history is more than 
doubtful Ptolemy (ii. 1 1, 35) places the Towat in Scandia, 
and Procopius (Bell. Goth., in 15) knew the Pawot among 
the inhabitants of Thoule, but he clearly did not look on 
them as Goths (see Zeuss, Die Deutschen , 500, 511 ; Grimm, 
p. 312). Then there is the god Gedt (see Kemble’s Saxons 
in England, i. 370), and the Gedtas, who figure in Beowulf, 
and elsewhere in Old-English writings. The Traveller’s 
Song (34, 115, 177) distinctly distinguishes Goths and 
Gedtas, and couples the latter with the Swedes, Plmy 
(Hat. Hist., iv. 11) places Getce and Gaudce together on the 
lower Danube. His Gaudce may possibly he Goths , if so, 
they are distinguished from the Getce. Then there are the 
Jutes of Old-English history, the Guttones, Gothones , Gothim 
(see Latham, Germania, Epilegomena xxxvni. et seqq,). 
Pytheas, according to Plmy (Hat. Hist., xxxvii. 7 ; cf. iv. 
14) placed the Guttones on the south coast of the Baltic 
(that seems to he his meaning), and rules them to be a 
German people. This carries the name hack to the time 
of Alexander. Ptolemy also (ni. 5, 20) has TvOwes in 
Sarmatia on the Vistula. Tacitus ( Germania , 43) distin- 
guishes the German Gothones in the same region from the 
Celtic Gothmi, whom he places seemingly nearer to the 
Carpathians. Tacitus moreover not only speaks of the 
Gothones or Gotones as a people, but mentions (Ann., ii. 62) 
a particular man of the nation, Catualda by name, as having 
restored the independence of his people after it had been 
overthrown by Maroboduus. With this hint, it is perhaps 
not too much to infer with Aschbach ( Westgothen, 2d ed.) 
and Zeuss (136) that for Bowoves in Strabo (vii 1), who 
are mentioned among the nations subject to Maroboduus, 
we should read roim>m. And there is no doubt that names 
like Getce, Gethce , Guddce, even Goth, lived on almost to 
modern times, first as national names, then as names of 
contempt, in Poland, Lithuania, and Prussia (see Latham, 
and Zeuss, 672). Latham asserts the identity of the names 
Getce, Gothi, and Gothones , but he holds (see especially p 
42 of his Epilegomena) that both Gothones and Getce were 
Lithuanian, and that the Teutonic Goths took the name of 
the people whom they had conquered. They would, on 
this view, be Goths only in the sense in which Englishmen 
are Britons. 

On the whole, it seems that there is no trustworthy 
evidence for a migration of the Goths from Scandinavia, 
and that the idea was suggested only by the likeness 
of name between the true Goths and the Qauts or Gedtas 
of Swedish '•history. The application of the name 
Gothland to the island Gotland, as well as to the conti- 
nental Gauihiod, is a further mistake. Nor does there seem 
to be any reason for making Goths and Getce the same. 
But the identification of the Goths with the Gothones , 
Towoves, Guttones, on the south coast of the Baltic (which 
is accepted by Pallmann and Dahn) has much more to be 
said for it. Gothi and Gothones are strictly the same name ; 
the double form is usual in the Latin shapes of Teutonic 
names. But the whole history of the Goths in their north- 
ern seats is summed up in the personal history of Catualda, 
Who, after delivering his people from Maroboduus, was 
himself overthrown by the Hermunduri. The continuous 
and certain history of the Gothic nation begins in the 
Roman Dacia. 

The question now cdihds, Which of the nations which 
are historically connected with the Goths had any closer 
connexion With them than that of common Teutonic origin? 
Setting asidl Gets! tod other doubtful theoriei, the real 
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Gothic name is used by the Greek and Latin writers in a 
wider and in a narrower sense. We must also bear m mind 
the vague way in which, the ancient writers used national 
names, and their fondness for using obsolete names. Thus 
the Goths and other Teutonic nations are spoken of as 
Scythians and Samaritans Procopius, m an evidently well- 
considered passage (Bell Yand , i. 2), speaks of the Goths 
as having been formerly called Saopopcmu ml Mekdyx^euvoi, 
names which come out of Herodotus’s description of the 
legions where the Goths first appear. But he gives it as 
the definite result of his own observations that Goths, — by 
this name he always means specially the East-Gotlis, — 
Yandals, West-Goths, and Gepid* (r^ratSes, with an 
evident intention to give the word a Greek meaning) were 
originally one nation, speaking one Gothic language The 
only question is about the Yandals The Gepidse are com- 
monly acknowledged as a blanch of the Goths, and Jor- 
dams (17) has a legend which implies their kindred. _ The 
Taifalte (Ammianus, xxxi 19), the Bastarnse, Peucmi, and 
other tribes are also reckoned among the Gothic races. 
In other passages Procopius speaks of several other nations, 
as the Alans, Kogi, and Scirri, as Gothic, but he does not 
seem to be in the same way pronouncing a definite judg- 
ment Among all these, the historical Goths, who play a 
part in European histoiy by that name, consist of the East 
and West Goths, and of the small division called Tetraxitae. 
The division into East and West Goths does not appear in 
the earlier writers, as Ammianus and Zosimus, but we find 
it both in Procopius and in .Tor dams Instead of East- 
Goths and West-Goths, we read in Ammianus, Zosimus, 
and Claudian of Greuthungi and Tervinqi. These seem 
to be (see Aschbach, 21 ; Zeuss, 406 , Kopke, 103) the 
strictly national names of the two divisions, which took the 
names of East and West Goths from their geographical 
position m the lands which they entered. There is an exact 
parallel in England, where the national name ot the Geiuissas 
gives way to the geographical name of West-Saxons. J or- 
danis indeed doubts whether the East-Goths were so 
called from their eastern position, or from a kmg Ostrogotha 
Strange to say, this Ostrogotha seems to be a real person, 
and not a mere mythical eponym OiWpiyorflos (Piocop , 
Bell. Goth , iv. 27) is an historical person at a later date, 
and the name is borne in a feminine shape by one of the 
daughters of Theodoric, The history of the East and West 
Goths, as far as the empire is concerned, falls naturally into 
three periods In the 3d century they are still settled out- 
side the empire, and appear as invaders and ravagers of the 
Homan territory from outside. After an interval m which 
they almost sink out of notice, they appear again within 
the bounds of the empire, in various relations of alliance 
and enmity, marching to and fro, but not making any last- 
ing settlement. It is not till the 5th century that they 
begin to form settled powers. During their wandering stage 
they appear mainly in the Eastern empire. But neithei 
they nor any other Teutonic people founded any permanent 
settlement within its bordeis. The historical settlements 
of the Goths are the short and brilliant dominion of the East- 
Goths m Italy, and the more lasting dominion of the West- 
Goths m Gaul and Spain. 

After the first vague mention of the Goths under Anto- 
ninus Caracalla, they begin to play a distinct part m the 
reign of Alexander (Sever us. They were then m Dacia, and 
received a tribute or subsidy of some kind (Petrus Patncius, 
124, eel. Bonn). The next emperor, Maximin, is claimed 
by Jordanis (15) as himself of Gothic birth, but we may 
suspect the usual confusion with the Getce. The nairative 
of J ordams begins from this point to put on a more his- 
torical character, and Ins account is helped out by various 
notices in the Augustan History. In the reign of Philip 
(214-248 . d. ) they passed the Danube and ravaged Moesia, 


and in 251 the emperor Decius fell in battle against them 
(see Zosimus, i. 19 et seqq ). Erom this time they ravaged 
eastern Europe and western Asia far and wide (251—268). 
They carried on their warfare by sea, and reached as fai 
east as Trebizond. And it seems to have been now that 
the first permanent Gothic settlement was made, though not 
strictly within the lands of the empire This was m the 
Tauric Chersonesos or Cnm. Here their settlement lasted 
for many ages, and they became allies rather than subjects 
of the empire iu the reign of Justinian Within the empire 
the Gothic inroads met with lepulses at several points, 
especially from the local forces of Athens under the 1ns- 
touan Dexippus (Trebellius, Gallienus 13, and the fragment 
of Dexippus himself) At last, m 269, the Goths suffered 
a decisive defeat from the emperor Claudius at Naissus iu 
Dardauia, which formed an epoch in Gothic history. It 
answers to the repulse of the Saxons from Britain by the 
elder Theodosius. The first attempt at Gothic settlement 
south of the Danube had been premature. It had to be 
repeated at a later time with greater success 

Further victories over the Goths are attributed to Aure- 
lian. But the chief event of his reign was one which 
amounted to a legal acknowledgment of Gothic occupation 
uoi til of the Danube The Boman legions were withdrawn 
fioiti Dacia, and the name of Trajan’s great conquest was 
transferred to the land south of the Danube (274). That is, 
the great river v as established as the boundary between the 
Koman and Gothic dominions The wisdom of this cession 
is shown by its being followed by a period of ninety yeans 
in which the peace between the Goths and the empire was 
seldom seriously broken. The chief interruption was during 
the reign of Constantine, when the Gothic king Arario 
invaded the empire, and, after some momentary successes, 
was driven back. In the middle of the 4fck century a great 
power arose under the East-Gothic king Ermananc (less 
correctly Hermanric ; the name is the same as Earmenri<\ 
in the royal line of Kent), of the house of the Amali, which 
was reckoned to be the noblest among the Goths. Erm.au - 
anc has become a great figure iu Teutonic legend, and it m 
not easy to say how far legend has built upon history, and 
how far so-called history has drawn from legend But that 
Eimananc was a real man, and the founder of a groat 
dominion, is plain from the few words of Ammianus (xxxi. 
3). Yet there is something unsatisfactory in the way 
m which we read vague accounts of the greatness of his 
power, with haidly a glimpse of himself personally. Tho 
period assigned to his reign is full of stirring events, iu 
which we get a clear conception of much lesser Gothic 
chiefs, but none of Eimananc himself. J ordams (23) claims 
for him a vast dominion stretching from the Danube to 
the Baltic, and ho is specially emphatic on tho subjection 
of the Slavonic nations to the rule of the Gothic over- 
lord. With regard to the Gothic nations, we can see 
that the rule of Ermanaric was a mere overlordship. Tho 
West-Goths appear as a distinct people, with the power of 
making war and peace on their own account. But they 
had no kings ; their great chief Atlianaric appears only as 
“judge” (Ammianus, xxvii. 5 ; xxxi. 3), answering to our 
ealdorman or heretoga (cf. Jordanis, 26), and along with 
him are other West-Gothic chiefs, specially his rival Frithi- 
gern. We hear of a civil war betweon these two rivals 
(Bocrates, iv. 33), and it is more certain that Athanaric 
made war within the ltoman border as an ally of the usur- 
per of Procopius in 365, and afterwards made peace with 
the emperor Yalens. By this time Christianity was mak- 
ing swift advances among the Goths. According to tho 
view of some modem writers (Kopko, 123; Pallmann, ii. 63), 
the outlying Gothic settlement in Grim had been Christian 
and Catholic from the beginning; but now Christianity in 
its Anan form began to be gradually accepted by the great 
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mass of the Gothic nation. This was mainly the work of 
the teaching of Ulfila (see Ulfila), the Gothic apostle and 
translator ot the Scriptures into the Gothic tongue (Sozomen, 
iv 24) According to some accounts (Pallmann, i 71), he 
had, to avoid persecution, led a Christian colony south of 
the Danube (348), who settled peaceably at Nicopolis, and 
are hence known as Mcesogoths (seemingly the Gothi 
Minores of Jordams, 51). Later, in 370, there was 
another great persecution, m which Athananc, the special 
enemy of everything Roman, appears also as the enemy of 
the Christians, while Fnthigern is their friend (Sozomen, 
vi. 37 ; Socrates, iv. 33). The distinction between Chris- 
tian and heathen Goths remains of political importance for 
some time. But both East and West Goths had fully 
embraced Arianism long before the end of the 5th century, 
while the Goths of Grim seem to have remained Catholic, 
and received Catholic bishops fiom Saint John Chrysostom, 
and afterwards from Justinian. 

Towards the end of the reign of Ermanaric several causes 
joined together to break his great dominion asunder. 
There were clearly signs of division between Ea3t and West 
Goths, between Christians and heathens, as well as discon- 
tents among the subject nations. These causes of division 
were now strengthened by pressure from without. Now 
began the first of those movements of the Turanian races into 
the lands north of the Danube, which have had such an effect 
on the history of south-eastern Europe down to our own 
time, The Huns pressed on the new dominion of the 
Goths, which was already beginning to break in pieces. 
Ermanaric died at the age, it is said, of 110, by the hands 
of subject princes stirred to wrath by his cruelties (Jor- 
danis, 24). All thought of a lasting Gothic dominion north 
of the Danube died with him With his fall the move- 
ments south of that river begin again on a great scale. 

From this time the history of the East and West Goths 
parts asunder, to he joined together again only incidentally 
and for a season. The great mass of the East-Goths stayed 
north of tho Danube, and passed under the overlordship 
of the Hun. They do not for the present play any import- 
ant part m tho aifairs of the empire The great mass of 
the Wcst-Goths crossed the Danube into the Roman pro- 
vinces, and there played a most important part in various 
characters of alliance and enmity. The great migration 
was in 376, when they were allowed to pass as peaceful 
settlers under their chief Frithigern. His rival Athanaric 
seems to have tried to maintain his party for a while north 
of tho Danube in defiance of the Huns; hut he had presently 
to follow the example of the great mass of the nation. The 
poaoof ul designs of Fnthigern were meanwhile thwarted by 
the ill-treatment which the Goths suffered from the Roman 
officials, which led first to disputes and then to open war. 
In 378 the Goths won the great battle of Adrianople, in 
which the emperor Yalens was killed. His successor 
Theodosius the Great made terms with them in 381, and 
the mass of tbe Gothic warriors entered the Roman service 
as foederati Many of their chiefs were in high favour , 
but it seems that tho orthodox Theodosius showed more 
favour to the still remaining heathen party among the 
Goths than to the larger part of them who had embraced 
Arian Christianity. Athanaric himself came to Constan- 
tinople in 381 ; he was received with high honours, and had 
a solemn funeral when he died. His saying is worth re- 
cording, as an example of the effect which Roman civiliza- 
tion had on the Teutonic mind. “ The emperor,” he said, 
“ was a god upon earth, and he who resisted him would 
have his blood on his own head.” 

Tho death of Theodosius in 395 broke up the union 
between the West-Goths and the empire. Dissensions 
arose between them and the ministers of Arcadius, the 
Goths threw off their allegiance, and chose Alaric as their 
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king. This was a restoration alike of national unity and of 
national independence. The royal title had not been borne 
by their leaders in the Roman service. Alaric's position is 
quite different from that of several Goths in the Roman 
service, who appear as simple rebels (see Kopke, 128) He 
was of the great West-Gothic house of the Balti (bold), a 
house second m nobility only to that of the Amali His 
whole career was taken up with marchings to and fro within 
the lands, first of the Eastern, then of the Western empire. 
The Goths are under him an independent people under a 
national kmg ; their independence is m no way interfered 
with if the Gothic king, in a moment of peace, accepts the 
office and titles of a Roman general. But under Alaric the 
Goths make no lasting settlement. In the long tale of in- 
trigue and warfare between the Goths and the two imperial 
courts which fills up this whole time, cessions of territory 
are offered to the Goths, provinces are occupied by them, 
but as yet they do not take root anywhere, no Western land 
as yet becomes Gothia. Alaric’s designs of settlement seem 
m his first stage to have still kept east of the Adriatic, 
in Illyricum, possibly m Greece, Towards the end of his 
career his eyes seem fixed on Africa (see Kopke, 128). 

Greece was the scene of his great campaign m 396, the 
second Gothic invasion of that country. In this campaign 
the religious position of the Goths is strongly marked, The 
Arian appeared as an enemy alike to the pagan majority and 
the Catholic minority; but he came surrounded by monks, 
and his chief wrath was directed against the heathen 
temples (Hertzberg, Geschichte Gneckenlands, iii, 391). His 
Italian campaigns fall into two great divisions, that of 
402-3, when he was driven back by Stilicho, and that of 
408-10, after Stilicho’s death. In this second war he thrice 
besieged Rome (408, 409, 410). The second time it suited 
a momentary policy to set up a puppet emperor of Ms own, 
and even to accept a military commission from him. The 
third time he sacked the city, the first time since Brennus 
that Rome had been taken by an army of utter foreign- 
ers. The intricate political and military details of these 
campaigns are of less importance in the history of the 
Gothic nation than the stage which Alaric’s reign marks in 
the history of that nation. It stands between two periods 
of settlement within the empire and of service under the 
empire. Under Alaric there is no settlement, and service 
is quite secondary and precarious ; after his death m 410 
the two begin again in new shapes. 

Contemporary with the campaigns of Alaric was a bar- 
barian invasion of Italy, which, according to one view, 
again brings the East and West Goths together. The great 
mass of the East-Goths, as has been already said, became 
one of the many nations which were under vassalage to the 
Huns; but their relation was one merely of vassalage. 
They remained a distinct people under kings of their own, 
kings of the house of the Amali and of the kindred of 
Ermanaric (Jordanis, 48). They had to follow the lead 
of the Huns in war, but they were also able to carry on 
wars of their own ; and it has been held (see Kopke, 139 ; 
Pallmann, ii. 173, 277) that among these separate East- 
Gothic enterprises we are to place the invasion of Italy in 
405 by Radagaisus (whom Pallmann writes Ratiger, and 
takes him for the chief of the heathen part of the East- 
Goths), One chronicler, Prosper, makes this invasion pre- 
ceded by another in 400, m wMch Alaric and Radagaisus 
appear as partners The paganism of Radagaisus is certain. 
The presence of Goths in his army is certain, but it seems 
dangerous to infer that his invasion was a national Gothic 
enterprise. 

Under Ataulf, the brother-in-law and successor of Alaric, 
another era opens, the beginning of enterprises which did 
in the end lead to the establishment of a settled Gothic 
monarchy in the West. The position of Ataulf is well 
X. — 107 
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marked by the speech put into his month by Orosius. He 
had at one time dreamed of destroying the Eoman power, 
of turning Ilonvima into Gothia , and putting Ataulf in the 
stead of Augustus ; but he had learned that the world could 
be governed only by the laws of Rome, and he had deter- 
mined to use the Gothic arms for the support of the Roman 
power. And in the confused and contradictory accounts of 
his actions (for the story m Jordanis cannot be reconciled 
with the accounts in Olympiodorus and the chroniclers), 
we can see something of this principle at work throughout. 
Gaul and Spam were overran both by barbarian inTi ,tfrs 
and by rival emperors. The sword of the -Goth was fco- wm 
back the lost lands for Rome. And, amid many shif tings 
of allegiance, Ataulf seems never to have wholly given up 
the position of an ally of the empire. His marriage with 
Placidia, the daughter of the great Theodosius, was taken 
as the seal of the union between Goth and Roman, and, had 
their son Theodosius lived, a dynasty might have arisen 
uniting both claims. But the career of Ataulf was cut 
short at Barcelona in 415, by Ms murder at the hands of 
another faction of the Goths. The reign of Sigeric was 
momentary Under Wallia in 418 a more settled state of 
things was established. The empire received again,. as the 
prize of Gothic victories, the Tarraconensis in Spain, and 
Novempopulana and the Narbonensis in Gaul. The 
“second Aquitaine,” with the sea-coast from the mouth of 
the Garonne to the mouth of the Loire, became the West- 
Gothic kingdom of Toulouse The dominion of the Goths 
was now strictly Gaulish, their lasting Spanish dominion 
does not yet begin. 

The reign of the first West-GotMc Theodoric (418-451) 
shows a shifting state of relations betwen the Roman and 
Gothic powers , but, after defeats and successes both ways, 
the older relation of alliance against common enemies was 
again established. At last Goth and Roman had to join 
together against the common enemy of Europe and Chris- 
tendom, Attila the Hun But they met Gothic warriors in 
his army. By the terms of their subjection to the Huns, 
the East-Goths came to fight for Attila againsb Christendom 
at Chftlons, just as the Servians came to fight for Bajazet 
against Christendom at Nicopolis. Theodoric fell m the 
battle (451). After this momentary meeting, the history 
of the East and West Goths again separates for a while. 
The kingdom of Toulouse grew within Gaul at the expense 
of the empire, and in Spam at the expense of the Suevi. 
Under Euric (466-488) the West-Gothic power again 
became largely a Spanish power. The kingdom of Toulouse 
took in nearly all Gaul south of the Loire and west of the 
Rhone, with all Spain, except the north-west corner, which 
was still held by the Suevi. Provence alone remained 
to the empire. The West-Gothic kings largely adopted 
Roman manners and culture; but, as they still kept to their 
original Arian creed, their rale never became thoroughly 
acceptable to their Catholic subjects. They stood therefore 
at a great disadvantage when a new and aggressive Catholic 
power appeared in Gaul through the conversion of the 
Frank Ohlodwig. Toulouse was, as in days long after, the 
seat of an heretical power, against which the forces of 
northern Gaul marched as on a crusade. In 507 the West- 
Gothic king Alarm fell before the Prankish arms at BougM, 
near Poitiers, and his kingdom, as a great power north 
of the Alps, fell with him. That Spain and a fragment of 
Gaul still remained to form a West-Gothic kingdom was 
owing to the intervention of the East-Goths under the rule 
of the greatest man in Gothic history. 

When the Hunnish power broke in pieces on the death 
of Attila, the East-Goths recovered their full independence. 
They now entered into relations with the empire, and were 
settled on lands in Pannonia. During the greater part of 
the latter half of the 5th century, the East-Goths nlav in 


south-eastern Europe nearly the same part which the West- 
Goths played m the century before. They are seen going 
to and fro, m every conceivable relation of friendship and 
enmity with the Eastern Roman power, till, just as the 
West-Goths had done before them, they pass from the East 
to the West. They are still ruled by kings of the house of 
the Amah, and from that house there now steps forward a 
great figure, famous alike m history and in romance, in the 
person of Theodoric son of Theodemir. Born about 454, 
his childhood was spent at Constantinople as a hostage, 
where he was carefully educated. The former part of his 
life is taken up with various disputes, intrigues, and wars 
within the Eastern . empire, in which he has as his rival 
another Theodoric, son of Trianus, and surnamed Strabo. 
This older but lesser Theodoric seems to have been the chief 
(not king) of that branch of the East-Goths which had 
settled within the empire at an earlier time. Theodoric 
the Great, as he is sometimes distinguished, is sometimes 
the friend, sometimes the enemy, of the empire. . In the 
former case he is clothed with various Roman titles and 
offices, as patrician and consul , hut in all cases alike lie 
remains the national East-Gothic king. It was m both 
characters together that he set out in 488, by commission 
from the emperor Zeno, to recover Italy from Odoacer. by 
493 Ravenna was taken; Odoacer was killed by Theodoric’s 
own hand; and the East-Gothic power was fully estab- 
lished over Italy, Sicily, Dalmatia, and the lands to the 
north of Italy. In this war the history of the East and 
West Goths begins again to unite, if we may accept the 
witness of one writer (Anon. Yales 728) that Theodoric 
was helped by West-Gothic auxiliaries. The two branches 
of the nation were soon brought much more closely together, 
when, through the overthrow of the West-Gothic kingdom 
of Toulouse, the powerof Theodoric was practically extended 
over a large part of Gaul and over nearly the whole of 
Spam. A time of confusion followed the fall of Alaric, 
and, as that prince was the son-in-law of Theodoric, the East- 
Gothic king stepped in as the guardian of his. grandson 
Amalaric, and preserved for him all his Spanish and a 
fragment of his Gaulish dominion. Toulouse passed away 
to the Frank ; but the Goth kept FTarbonne and its district, 
the land of Septipiania — the land which, as the last part 
of Gaul held by the Goths, kept the name of Gothia for 
many ages. While Theodoric lived, tlio West-Gotlnc king- 
dom was practically united to his own dominion. llo 
seems also to have claimed a kind of protectorate over the 
Teutonic powers generally, and indeed to have practically 
exercised it, except in the case of tho Franks. 

The East-Gothic dominion was now again as great in 
extent, and far more splendid, thau it could have been in 
tho time of Ermanaric. But it was now of a wholly dif- 
ferent character. The dominion of Theodoric was not a 
barbarian but a civilized power. His twofold position ran 
through everything. Ho was at once national king of tho 
Goths, and successor, though without any imperial titles, of 
the Roman emperors of the West. Tho two nations, dif- 
fering in manners, language, and religion, lived side by 
side on the soil of Italy; each was ruled according to its own 
law, by the princo who was, in his two separate characters, 
the common sovereign of both. The picture of Thcodoric’s 
rule is drawn for us in the state papers drawn up in his 
name and in the names of his successors by his Roman 
minister Cassiodorus. The Goths seem to have been thick 
on the ground in northern Italy ; in the south they formed 
little more than garrisons. In Theodoric’s theory the Goth 
was the armed protector of the peaceful Roman; tho 
Gothic king had the toil of government, while the Roman 
consul had the honour. All the forms of the Roman 
administration went on, and the Roman polity and Roman 
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rule of the prince over two distinct nations in the same land 
was necessarily despotic; the old Teutonic freedom was 
necessarily lost. Such a system as that which Theodonc 
established needed a Theodonc to carry it on It broke 
in pieces after his death. 

On the death of Theodoric (526) the East and West 
Goths were again. separated. The few instances m which 
they are found acting together after this time are as scattered 
and incidental as they were before. Amalaric succeeded 
to the West-Gothic kingdom in Spain and Septimania. 
Provence was added to the dominion of the new East-Gothic 
king Athaiaric, the grandson of Theodoric through his 
daughter Amalasontha The weakness of the East-Gothic 
position in Italy now showed itself. The long wars of 
Justinian’s reign (535-555) recovered Italy for the empire, 
and the Gothic name died out on Italian soil. The chance 
of forming a national state in Italy by the union of Homan 
and Teutomc elements, such as those which arose in Gaul, 
in Spain, and in parts of Italy under Lombard rule, was 
thus lost. The East-Gothic kingdom was destroyed before 
Goths and Italians^ had at all mingled together. The war of 
course made the distinction stronger ; under the kings who 
were chosen for the purposes of the war national Gothic feei- 
ng had revived. The Goths were now again, if not a wander- 
ing People, yet an aimed host, no longer the protectors hut 
the ouemies of the Homan people of Italy. The East-Gothic 
dominion and the East-Gothic name wholly passed away. 
The nation had followed Theodoric. It is only once or 
twice after his expedition that we hear of Goths, or even of 
Gothic leaders, in the eastern provinces. Erom the soil 
of Italy the nation passed away almost without a trace, 
while the next Teutonic conquerors stamped their name on 
the two ends of the land, one of which keeps it to this day. 

The West-Gothic kingdom lasted much longer, and 
came much nearer to establishing itself as a national 
power in the lands which it took m. But the difference 
of raco and faith between the Arian Goths and the Catholic 
Homans of Gaul and Spain influenced the history of the 
West-Gothic kingdom for a long time. The Arian Goths 
ruled over Catholic subjects, and were surrounded by 
Catholic neighbours. The Franks were Catholics from 
their first conversion; the Suevi became Catholics much 
oarlier than the Goths. The African, conquests of Belisarius 
gave the Goths of Spain, instead of the Arian Vandals, 
another Catholic neighbour in the form of the restored 
Homan power. The Catholics everywhere preferred either 
Homan, Suevian, or Frankish rule to that of the heretical 
Gotlis ; even the unconquerable mountaineers of Cantabria 
scorn for a while to have received a Frankish governor. In 
aomo other mountain districts the Homan inhabitants long 
maintained their independence, and in 534 a large part of 
the south of Spain, including the great cities of Cadiz, 
Cordova,. Seville, and New Carthage, was, with the good 
will of its Homan inhabitants, reunited to the empire, 
which kept some points on the coast as late as 624. That 
iB to say, the same work which the empire was carrying on 
in Italy against the East-Go ths was at the same moment 
carried on in Spain against the West-Goths. But in Italy 
the whole land was for a while won back, and the Gothic 
power passed away for ever. In Spain the Gothic power 
outlived the Homan power, but it outlived it only by itself 
becoming in some measure Boman. The greatest period 
of the Gothic power as such was in the reign of Leovigild 
(607-586). He reunited the Gaulish and Spanish parts of 
the kingdom which had been parted for a moment; he 
united the Suevian dominion to his own; he overcame 
some of the independent districts, and won back part of the 
recovered Homan province in southern Spain. He further 
established the power of the crown over the Gothic 
nobles, who were beainnins to mow into territorial lords. 


The next reign, that of his son Eecared (58G-601), was 
marked by a change which took away the great hindrance 
which had thus far stood in the v> ay of any national union 
between Goths and Homans. The king and the greater part 
of the Gothic people embiaced the Catholic faith. A vast 
degree of influence now fell into the hands of the Catholic 
bishops ; the two nations began to unite ; the Goths were 
gradually Romanized, and the Gothic language began to go 
out of use In short, the Romance nation and the Romance 
speech of Spam began to be formed. The Goths supplied 
L Teutonic infusion into the Homan mass. The king- 
dom, however, 'till remained a Gothic kingdom. “Gothic,” 
not “Homan” or “Spanish,” is its formal title : only a single 
late instance of the use of the formula “regnum Hispanic ” 
is known. In the first half of the 7th century that name 
became for the first time geographically applicable by the 
conquest of the still Homan coast of southern Spain. The 
empire was then engaged in the great straggle with the 
Avars and Persians, and, now that the Gothic kings were 
Catholic, the great objection to their rule on the part of the 
Homan inhabitants was taken away. The Gothic nobility 
still remained a distinct class, and held, along with the 
Catholic prelacy, the right of choosing the king. Union with 
the Catholic Church was accompanied by the introduction 
of the ecclesiastical ceremony of anointing, a change de- 
cidedly favourable to elective rule. The growth of those 
later ideas which tended again to favour the hereditary doc- 
trine had not time to grow up in Spam before the Maho- 
metan conquest (711). The West-Gothic crown therefore 
remained elective till the end. The modern Spanish nation 
is the growth of the long struggle with the Mussulmans ; 
but it has a direct connexion with the West-Gothic king- 
dom. We see at once that the Goths hold altogether a 
different place in Spanish memory from that which they 
hold in Italian memory. In Italy the Goth was but a 
momentary invader and ruler; the Teutonic element in 
Italy comes from other sources. In Spain the Goth sup- 
plies an important element in the modern nation. And 
that element has been neither forgotten nor despised. Part 
of the unconquered region of northern Spain, the land of 
Asturia, kept for a while the name of Gothia, as did the 
Gothic possessions m Gaul and in Grim. The name 
of the people who played so great a part m all southern 
Europe, and who actually ruled over so large a part of it, 
has now wholly passed away; but it is in Spain that its 
historical impress is to be looked for. 

Of Gothic literature in the Gothic language we have the 
Bible of Ulfila, and some other religious writings and frag- 
ments (see notice of Gothic Language below). Of Gothic 
legislation in Latin, we have the edict of Theodoric of the 
year 500, lately edited by Bluhme in the Mommenta Ger- 
manics JGistorica , and the books of Varits of Cassiodorus 
may pass as a collection of the state papers of Theodoric and 
his immediate successors. Among the West-Goths written 
laws had already been put forth by Euric (466-484). The 
second Alaric (484-507) put forth a Bremamm of Homan 
law for his Homan subjects ; but the great collection of West- 
Gothic laws dates from the later days of the monarchy, 
being put forth by King Rekisvmfch about 654. This code 
gave occasion to some well-known comments by Mont- 
esquieu and Gibbon, and have been discussed by Savigny 
(Qeschichte des Romischen Rechts , ii. 65) and various other 
writers. They are printed in the old collections of Lmden- 
brog and Heineccius. They do not seem to have been yet 
reprinted in the Momimenta Germanics, Of special Gothic 
histories, besides that of Jordanis, already so often quoted, 
there is the Gothic history of Isidor, archbishop of Seville, 
a special source of the history of the West-Gothic kings 
down to Siunthala (621-631). But all the Latin and 
Greek writers contemporary with the days of Gothic pre- 
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dominance make their constant contributions. Not for 
special facts, but for a general estimate, no writer is more 
instructive than Salvian of Marseilles in the 5th. century, 
whose work Be Gubernatione Dei is full of passages con- 
trasting the vices of the Romans with the virtues of the 
barbarians, especially of tbe Goths In all such pictures 
we must allow a good deal for exaggeration both ways, but 
there must be a ground-work of truth, The chief virtues 
which the Catholic presbyter praises in the An an Goths are 
their chastity, their piety according to their own creed, 
their tolerance towards the Catholics under their rule, and 
their general good treatment of their Roman subjects. He 
even ventures to hope that such good people may be saved, 
notwithstanding their heresy. All this'must have had some 
ground-work of truth in the 5th century, but it is not very 
wonderful if the later West-Goths of Spain had a good 
deal fallen away from the doubtless somewhat ideal picture 
of Salvian 

Of modem waters dealing specially with Gothic history may be 
mentioned Manso ( Geschichte des Osi-Gothischen Reiches m Italian, 
Breslau, 1824), Aschbach. (Geschichte dei Westgothen, Erankfoit, 
1827) , Kopke ( Die Anfange des Konigsthums lei den Gothen, 
Berlin, 1854; Dahn (Die Konige del Germanen, Munich and 
Wurzburg, 1861-1871) , Pallmann ( Geschichte cler Volkerwandci ung, 
Gotha and Weimar, 1863-1864) It is hard to find any work m 
English dealing specially with Gothic history, though much may be 
learned from writers like Gibbon and Milman, who deal with the 
Goths simply as part of some larger subject Several chapteis in. 
the third book of Milman’s History of Latin Christianity are of 
special importance in. this way. (E. A. F ) 

Gothic Language. 

By this name, which may be taken generally as denoting 
the idioms of the various divisions of the Gothic nation, is 
more particularly meant the language exhibited in certain 
fragments of a translation of the Bible and other minor 
documents, which, although preserved in manuscripts not 
dating farther back than perhaps the 5bh century, and 
clearly written in Italy during the rule of the East Goths, 
are commonly assumed to have originated among the West- 
Goths at the time when they were seated in Mcesia, and to 
be therefore older by at least a century than the manu- 
scripts themselves. It is chiefly due to this assumption 
that the more distinctive name of Mcesogothic language is 
often used, m England and elsewhere, as well as the simpler 
Gothic. The latter name, however, seems to be more appro- 
priate, in spite of the great probability of the assumption 
referred to, — since it is, for obvious reasons, utterly impos- 
sible to prove that the language of the West-Goths at that 
time differed from that of the East-Goths, or, even if there 
was any difference, to show that our manuscripts represent 
the original forms of the speech of their supposed West- 
Gothic author. Indeed, according to a fragment of a Gothic 
calendar preserved in one of the Milan manuscripts, which 
gLves the name of the Gothic people as Gut-thiuda 1 ( thiuda , 
“ people ”), the most correct form of the name would be 
Gotic. This spelling at least has obviously greater claims 
to authenticity than Gothi, Gotthi , or Forgot, and other 
similar forms most commonly (although not exclusively) 
used by Latin and Greek writers, whose want of familiarity 
with the sounds of the Gothic language is often abundantly 
manifest. From Gut-thiuda we may infer with certainty 
that the Goths called themselves Gut6s, the corresponding 
adjective being gutis/cs. 

We have no direct evidence of the character of the Gothic 
language until the time of the above-mentioned manuscripts \ 
but some conclusions regarding a more archaic state of the 

1 The same form of the name seems to occur a second time in the 
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language may be drawn from a careful examination of the 
numerous words borrowed from Gothic at a much earlier 
period by some of the Finnish tribes originally dwelling in 
the interior of Russia. 2 It may be safely assumed that 
some at least of these words still retain forms of the 
Gothic language from as early a period as perhaps the 1st 
or 2d century b.c. By the same date the Goths, as well 
as the other Teutonic nations, were no doubt already in 
possession of the Runic alphabet, an adaptation of a parti- 
cular form of the Latin characters to their special wants and 
uses. 3 No traces of this alphabet, however, have been left, 
except the already mentioned short inscription of the 
Bucharest ring, a list of the Gothic names of these runes, 
preserved in a Vienna manuscript of the 9th century, 4 and 
some letters in Ulfila’s Gothic alphabet, which soon sup- 
planted the less convenient Runic characters, and so helped 
to inaugurate the short literary period of the Gothic 
language so closely connected with the name of that prelate. 

Ulfila, or rather Vulfila (310-380 a.d., see Ulfila), 
was a man of the most profound learning. He not only 
invented, as has been said, a new alphabet for his literary 
purposes, but was also able to preach and to write m Latin 
and Greek as well as in his native Gothic language, and he 
is reported to have left behind him a great number of tracts 
and translations in these three idioms. The principal work 
of his life, however, was his translation of the Bible, parts 
of which seem to have reached us m the famous Codex 
Argenteus , now at Upsala, and in several minor fragments 
at Wolfenbuttel ( Codex Carolmus) and Milan ( Codices 
Ambrosiam , including some leaves now kept at Rome and 
Turin). In this way we possess the greater part of the 
gospels, considerable portions of the epistles, and a few 
fragments of the Old Testament j there is also a fragment 
of a commentary on St John's gospel, commonly called 
Sheirems (or “explanation”), and the fragment of a calendar 
which has been already mentioned as containing tlio ori- 
ginal form of the name of the Gothic people. 5 As to the 
authorship of the last two fragments nothing can bo said 
with certainty, and certain, differences m languago and 
manner of translation make it doubtful even whether the 
fragments of the Old Testament can bo traced to the same 
origin as those of the New. The bulk of the whole, how- 
ever, may safely be ascribed to Ulfila, for it can hardly bo 
assumed that the same work would have been clcmo twice 
over in so short a space of time as that lying between the 
days of Ulfila and the date of our manuscupts. The whole 
character of the translation too seems to indicate a man of 
Ulfila’s mental powei and theological learning. Although 
it cannot be denied that several alterations of the original 
have been introduced into our texts at a later time, it is 
certain both that the author carefully interpreted tho Greek 
text (which was of course tho fundamental source of his 
work), and also that he consulted, and in not a few places 
followed, the old Latin versions where liis own ideas seemed 
to differ from those of his Greek authorities. 5 

As a specimen of the language, and of Ulfila’s mode of 
translation, we may insert hero his version of tho Lord’s 
prayer: — 

Alta linear thu in liimmam. 'W’eilmai namo thein. Qinuii 
thiudinossus tliems. Wairth&i wfija tlicms swe in himiiia jail ana 


2 See Dr Wilh. Thomsen, Uebcr den Eivftnm der Oermanischm 
Sprachen auf die Fmmsch-Lappischcn (Hallo, 1870). 

8 Seo especially Dr Ludv Wunmer, lluneslcriflens Ojprindelse og 
Udmklmg i Worden, Copenhagen, 1874. 

4 J Zacher, Das Gothische Alphabet Vulftlas und das Jluncn- 
alphabet, Lerpsic, 1855. 

5 A few Gothic words and names occur among the subscriptions to 
two Latin charters, one of which is now preserved at Naples ; tho 
other, formerly kept at Arezzo, is now lost. 

8 For fuller particulars see the two principal editions of the Gothic 
texts by V. d Gahelentz und Loebe (8 vein,, Altonburg and Loipsie, 
1843-76), and by E. Bernhardt (Halle, 1875), 
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airthai Hlaif unsarana thana sinteinan gif uns Tn-m-mn. daga Jali 
aflet uns tliatei simians sijaima, swaswe jali weis afletam - Mi aim 
skulam unsaiaim Jali m luiggais uns in fraistubnjai, ak lausais 
uns af tliamma ubilin 

The Gothic language did not very long survive the times 
of Ulfila. From Mcesia, where it had gained its highest 
literary culture, it disappeared together with the Goths, 
when they were driven from these parts by later migrations. 
In the western portions of Europe, that is, in Italy, France, 
and Spam, whither it had been carried by tbe emigrants, 
the Gothic language seems to have died out even sooner 
than the Gothic nationality, giving way to the overpowering 
influence of Latin, and leaving behind it only a few indis- 
tinct relics in some proper names and other words that 
had been received into that victorious language. It 
was only in a remote spot of the Crimea that it continued 
to exist until the 16th century, when the last remains of a 
Gothic people were detected, and a few specimens of their 
language were gathered by Augenus de Busbeck, a Dutch 
traveller, who visited the eastern parts of Europe in the 
years 1551-1 5 6 4. 1 

It is well known that the liteiary lemains of Gothic are (with the 
exception, perhaps, of a few Runic inscriptions belonging to the 
Scandinavian languages) by several centunes the oldest specimens 
of Teutonic speech, and tliciefove have a particular value for the 
student of the history of that family of languages. Notwithstand- 
ing this tact, it would ho altogether wrong to legaid Gothic as the 
common souico of the more modern stages of these idioms. Although 
very aiohaie in many of its forms and sounds, it is in these still far 
removed from the original features of the common language, as that 
was spoken before any separation of Teutonic tribes had taken place 
Most nearly related to it seem to have been the Scandinavian 
languages, which are now generally assumed to have formed, together 
with Gothic, the so-called eastern branch 2 of the Teutonic family, 
while English, Fiisian, and Low and High Geiman belonged to a 
western division. The latter is chiefly marked by the intioduction 
of a considerable number of forms and sounds of a less aicbaic 
stamp, while the eastern idioms aie found to have adhered more 
closely to the original forms Thus, almost the only distinct inno- 
vation in the sound-system of the eastern branch is the insertion of 
a g sound into the groups iuw, auio, uw m accented syllables, as 
in Gothic triggws, Old Norse tryggr, compared with Old High Ger- 
man and Old Saxon tiiuwi, Old English tractive, try we, “true”, or 
Old Norse hvggvct, to hew, Old High German and Old Saxon 
hammn, Old English hemoan Western Teutonic, on tlio other 
hand, is at onoo discernible by its doubling all single consonants 
ending a short root-syllable befoie y (w, r, Z); thus Old English 
thcccan, Old Saxon thekkim, Old High German decken, to cover 
(literally “to thatch”), but Gothic thakjan, Old Noise thckja, or 
Old English sellan, Old Saxon salhcm, Old High German sellen, to 
sell, but Gothic saljan , Old Norso selja. As to the inflexional 
system, the accusative plural of nouns has in Western Teutonic 
been replaced by the nominative form, as m Old English dagos, 
Old Saxon dagos, Old High German tagd, days; Gothic still has 
dagos for the nominative, and dagans for the accusative, the Old 
Norso forms being dagar and daga respectively The same change 
is found in the adjectives, as Old English and Old Saxon blmde, 
Old High Gorman blinte, blind {cceci), corresponding to both Gothic 
llindai and bhndans, Old Norse blindir and blinda. On the other 
hand, the formation of the plural of certain neutral substantives by 
adding an r, as m Old English lombru, lambs, Old High German 
Icmlnr (still extant in the English plural children) is entirely lost m 
Eastern Teutonic (Gothic lamba, Old Norse lovib). Anothei instance 
of change is to be soon in tlio loss of the dative case of the reflective 
pronoun (Gothic sis. Old Norso sir) in Western Teutonic, the corre- 
sponding forms of tlio personal pronoun of the 3d person being 
used instead (014 English Mm, hire, &e ) Western Teutonic has 
also introduced tlio use of the genitive forms of the same personal 
pronoun instead of tlio possessive pronoun (Gothic seins, Old Norse 
8 Inn) when the possessor is denoted by a feminine or a plural 
(Old English has gone even farther by dropping the possessive pro- 
noun altogether). In the verb, Western Teutonic has replaced the 
original form of the 2d person singular of the past indicative 

1 Soo lus report and word-lists, reprinted by Massmann, m Zeit- 
sehrift filr Deutsches Alterthum, i. p 345 seq. The words contained 
in those lists are not all intelligible, and some of them are clearly of 
Slavonic or Iranian origin, but others are decidedly Gothic as regards 
their form, thus schlipen, to sleep, enten, to weep; fyder, four; the 
correct Gothic forma being slepan, gretan , fidvor. 

8 H. Zimmer, “ Ostgexmanen und Westgermauen,” in Zeitsclmft 
filr Deutsches Alterthum, xix. p. 393 sg. 
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ending in -t (as m Gothic and Old Noise wast, gaft, tliou wert, 
gavest) by the conespondmg form of the subjunctive (Old English 
wdie, geafe. Old Saxon and Old High German wan, gdbi) 
Western Teutonic has also lost the i acuity ot denving passive or 
mtiansitive verbs from active verbs or adjectives by adding the 
syllable -na- aftei the loot-syllable, as m Gothic full-nan, Old 
Nor aefullna, to be filled, as compaied with Gothic fulls, Old Noise 
fullr, full, oi Gothic fulljan, Old Norse fylla, to Ml Only a veiy 
few instances of this iormation are left m Western Teutonic, such 
as Old English wceenan, to awaken [mtrans ], or lem man, German 
lernen, to learn (cf Old English weccan, German uccken, to awaken 
[trans ], and Geiman lehren, to teach). As to the vocabulaiy, we 
may mention the loss of the veib don, to do, m Gothic and Scandi- 
navian The most conspicuous peculiarity m the syntax is the 
fiequent use of the dative (or perhaps oiiginally the mstiumental 
case) instead of the accusative m Eastern Teutonic 
Among the Teutonic languages Gothic holds by far the foremost 
rank as regards the regularity of its sound-system and its inflexions 
The vowel systein is remarkable for the absence of the short e and 
o sounds, except in a few places where e and 8 (spelt ai and cm) 
occur under ceitam consonantal influences. Umlaut, or assimilation 
of root-vowels to a following a-, i~, or u- sound, is not discernible 
in Gothic Thus we find only five short vowels, a, (ai), i, (au), u, 
five long vowels a, e, i (spelt ei), o, u ; and three diphthongs ai, 
au, and iu. There may have been other distinctions of vowel- 
qualities besides those expressed in. spelling, but we have no means 
of definitely settling this question ; so much, however, can be said, 
that the long vowels, and especially e and o, probably had the close 
sounds, since these are often interchanged with ei and u m our 
manusciipts The spelling of the consonantal system is also very 
simple Besides y, w, r, l and three nasal sounds {the guttural 
nasal being expresssed by g after the Greek fashion), we find three 
voiceless stops, p, t, lc (q being only a combination of kw), thiee 
voiced stops, b, d, g\ four voiceless spirants, f, s, th, h, and only 
one distinct sign for a voiced spirant, s. This system of spelling, 
howevei, is obviously insufficient to express all the sounds of the 
language, — an insufficiency partly due to the fact that the transcrip- 
tion of the Gothic speech-sounds was chiefly an imitation of the Greek 
giaphic system, which, at least m TJlfila’s time, had become rather 
imperfect, inasmuch as different sounds developed out of one sound 
of an earlier period were still often expressed by the same sign (just 
as m the English orthography of the present day) It is highly 
probable, for instance, that the signs of b, d, g of the Gothic 
alphabet not only expressed the sounds of voiced stop consonants 
(medice), but also represented the sounds of voiced spirants, such as 
English v and soft th, or North German g after a vowel (these 
values being the only ones left to the Modern Greek signs 0, y, 5). 
Hence the regular change of b, d final after a vowel into /, th, as m 
gaf, I gave, from giban, to give, or bath, I bade, from lidjan, to bid 3 

Great legulanty prevails also m the inflexional system. In the 
substantival and adjectival declensions the mstiumental case has 
become extinct bv an early confusion with the dative (the case 
commonly called dative being, in fact, a mixture of forms of the 
original dative and the instrumental and local cases), while m the 
Western branch of Teutonic it was still m frequent use At the 
same time, Gothic is the only Teutonic idiom that has still pre- 
served, m a few cases, the vocative in a form distinct from that of 
the nominative (fisks, fish, for instance, has fish in. the voc. ) The 
adjectival declension is lemarkahle for the retention of special forms 
of the i- and u- stems, which in all other Teutonic languages have 
been transferred to the inflexion of the ja- stems. In the pro- 
nominal inflexion the instrumental case has been kept distinct m a 
few instances, such as the, live (the latter form being the same as Eng- 
lish why). There are also some lelios of the dual number left m 
the 1st and 2d personal pronouns As for the verb, Gothic is 
quite unique in retaining the old formation of the passive voice by 
means of simple derivation (as in bavrada, bairanda, he is, they are 
borne, Greek pipe rai, pipovrai), the dual number of the 1st and 2d 
persons throughout the whole active voice (lairds, lairats, we, you 
two bear, in the indicative, or bavravoa, bairaits in the subjunctive, 
or beru, beruts, we, you two bore [md.], and bereiva, hemts [subj ] 
along with the plural forms bairam, bainth, &c ), and the 3d 
arson of the imperative (as bavradau, lairandau, he, they shall 
ear, Greek peperu, pepivrav). The different verbal classes are of 
course the same as m the othei cognate idioms , but they are kept 
more completely distinct m Gothic, fox it is only there that the 
reduplication lias "been preserved intact in the past of the redupli- 
cative verbs, Gothic haihald, I held, for instance, corresponding to 
such shortened forms as Old Norse belt, Old English heold, Old 
Saxon held, and Old High German belt, heatt, Melt Gothic again 
is the only language that seems to give ns a clue to the explanation 
of the formation of the past m weak verbs There we find such 

3 See W. Wemgaeitner, Die Aussprache des Gfothischen (Leipsic, 
3658), E Dietrich, Ueber die Aussprache des Goihischen (Marburg, 
1862) ; II. Paul, “ Zur Lautverschiebung,” in Beitrage zur GescHchte 
der Dmtschen Sprache und Diteratur, l 147 sq (Halle, 1874) 
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plural forms as bmsi-dedum, we heard, while in Old Noise we liaie 
simple Imyr-Smn, m Old English hier-don, he Now, tins -dedum 
would be exactly the coriespondmg form of the veib don, to do 
(lost m Gothic, as mentioned above), so that hausi-dedum must 
once have meant “ we did hear.” . . 

Notwithstanding all these instances of great antiquity we must 
be on our guard against the assumption that Gothic in all its 
features bears the same archaic stamp. In fact, it often goes 
farther than the other cognate idioms in diopping short final, 
vowels. There are no tiaces left of the short vowels originally 
c ml in n a . 0 r v stems m declension, thus, dags from daga-, day, 
haunt bom horna-, horn, gads from gastir, guest; hugs ixomliugi-, 
mind, but theie aie many instances of the pieservation of these 
vowels in the other languages, such as dagar, horna gastir m Ultt 
Scandinavian Runic inscriptions, or hyge m Old English, or tarn m 
Old Saxon and Old High German 1 Even the regularity of the 
inflexional system is often not archaic, but due to later assimilations 
of forms originally more distant than m Gothic The most striking 
instance of this is perhaps the loss, in the verbal system, of the 
so-called giammatical change, that is, the transferring of a voiceless 
sonant into a voiced spirant after a syllable unaccented in the 
eailicst time befoie the general Teutonic rule of fixing the accent 
on the root-syllables had come into use 2 This change (still dis- 
cernible in such English forms as I was, we, were) was rally de- 
veloped m all other cognate idioms, as for instance m Old English, 
cf. ic wees, we wceron, or ceosan, to choose, ic ceas, we curort, gecoren, 
&c these forms standing for wds, weztim, &c. Gothic has given, 
up the voiced sound altogether, forming simply was, wesum, or 
liusan, kaus, kusum, gakusans It is only in some isolated words 
(such as fadar and brothar, corresponding to Sanskrit pitar and 
bhratar), and some derivatives that even traces of this fundamental 
rule aie now to be found in the Gothic language. (E. SI ) 

GQTTFKIED. Mefsfcer Gottfried of Strasbuig, the 
most brilliant German poet of the Middle Ages, flourished 
about the end of the 12th and beginning of the 13th 
century. Of his life and position we have no certain in- 
formation, for he has told us next to nothing about him- 
self, and contemporary records are dubious and confusing. 
It would seem, however, that he was a man of good birfch 
and position, who filled an important municipal office in his 
native town of Strasburg. His chief work was written 
about 1210, and we may confidently place his death 
between 1210' and 1220. We know from his writings that 
he was a man of high culture, but it is almost certain that 
he was not a priest. Of this his occasional sneers at the 
clergy are perhaps abetter proof than the dubious morality 
of much of his work. Gottfried wrote one great poem, 
Tristan und Isolt. The story is of Celtic origin; it came 
first from Britain and Ireland, thence was carried to France, 
and thence to Germany. Few stories have been so often 
treated or have had so wide an influence upon literature. 
A very few words will suffice to give Gottfried’s version 
of it. Kmg Mark of Cornwall has a nephew named 
Tristan, whom he sends to woo vicariously, and bring 
home as queen of Cornwall, the beautiful Isolt, princess 
of Ireland. The young man goes on his mission, is suc- 
cessful, and sets out with Isolt on the homeward journey. 
Before they reach Cornwall, however, they unfortunately 
drink a love potion which Isolt’s mother had intended to be 
given to her daughter by the king of Cornwall. The con- 
sequence of the mistake is that the young people fall madly 
and hopelessly in love with one another. The wild force 
of their passion soon causes them to disregard morality and 
prudence alike, and the bulk of the poem is devoted to an 
account of the numerous complications which in time arose. 
Of course the king soon becomes suspicious, and at last his 
suspicions become certainties. Tristan withdraws to Nor- 
mandy, and enters into an alliance with a princess of the 
land, whose very name — Isolt, the white-handed — has a 
strange charm for him. But he finds that he really cares 

1 E. Sierars, in Baitrdgc mr GescMchte der Deutschen Sprache md 
Litemtur , v. 101 so. (Halle, 1878). 

2 W. Braune, “ fibber den grammatisclion Wechsel,” in Beitrdge, 
&c., i. BIS sq, , K. Verner, ‘ * Bober oxne Ausnahme der ersten Laut- 
rerschiebung,” in Zeitsehrift fir vergletchende Sprachvttssenschctft, 
xxiii. 97 sq. (Berlin, 1877). 


nothing for this new Isolt; the memory of his old love 
rises poweifully m his soul , and he gives utterances to his 
doubts and perplexities m a soliloquy, with which the 
poem abruptly concludes. . 

Tristan is thus an unfinished work ; still it is a tolerably 
long one, as it consists of 19,552 short rhymed lines. The 
style is highly finished. There is an artistic choice of fit 
words, a frequent use of antithesis and word-play, and a 
skilful management of the versification. But these are, of 
course, only side matters. The. permanent interest of the 
poem consists m its representation of human passion, and 
in the knowledge it shows of the human heart. The plain, 
rude story, when told by Gottfried, takes a depth and 
pathos that are hardly its own. All is described, too, 
with such clear, bright touches, and such vivid force, that 
the poem seems somehow a tale of our own time. Its 
morality indeed is not high ; but this objection did nob 
probably occur to those who first read it If we judge it 
by a purely art standard, we must pronounce it worthy of 
an important place in the literature of Europe Tristan 
was not allowed to remain a fragment Ulrich von 
Turheim (about 1236) and Heinrich von Freiberg (about 
1270) both wrote continuations and conclusions of the work, 
which certainly fell far short of the original. 

Of Gottfried’s other writings, only some lyrics in the 
ordinary style of the minnesingers remain to us. Two 
longer poems, entitled Lobgesang auf die Jungfrau Maria 
and Gedicht von der Armuth, were long attributed to him, 
but recent criticism has conclusively proved that they are 
the work of others. Gottfried’s influence on German 
literature was very great, and a proof of this is the 
number of poets who treated the same subject after the 
plan he had laid down. All these, from Hans Sachs 
(1494-1576) to Immermann (1796-1840), may fairly be 
claimed as his followers. 

The chief editions of Gottfried’s Tristan are tlioso of Fi. Heinrich 
v d. Hagen (a complete edition, with the continuations, Brest., 
1823), Grooto (Berlin, 1821), Massmann (Leip., 1843), and Bcclislem 
(containing a veiy able and complete introduction, 2d ed., 2 vols., 
Leip , 1873). See also the translations into modern German, with 
continuations, &c., by Hexm. Kurz (Stuttg , 1844, 3d ed., 1877), 
and Karl Simrock (2d ed., Leip , 1875). For what is known of the 
life of Gottfried see Kurz’s “Zuin Lebeu Gottfried von Stiassburg 
(in the Augsburg . Allgcmeiw Zcitung for 1808, and Gcrmanut, 15 
Jahigang); and as to the souices of the story, Franck Tristan 
et Isoult (Paris, 1865), and F. Compart, Die Sagenubcrhefer- 
ungen m den Tristan-Bpen Bilharts von Oberge und Gottfrieds 
von Strassburg (Gustrow, 1876). 

GOTTINGEN, the chief town of a circle of the same 
name m the land-drostei of Plildesheim and province of 
Hanover, Prussia, is pleasantly situated at the foot of the 
Hamberg m the fertile valley of the Leino, about 07 miles 
to the south of Hanover, on the Hanover and Cassel railway. 
It is traversed by the Heine, which separates the Altstadt 
from the Neustadt and Masch ; and it is surrounded by 
ramparts which are planted with lime trees and form an 
agreeable promenade. The streets in the oldor part of the 
town are for the most part crooked and narrow, but the 
newer portions are spaciously and regularly built. Apart 
from the churohes and the numerous university buildings, 
it has few structures of any public importance. Them are 
several thriving industries, including, besides the various 
branches of the publishing trade, the manufacture of 
woollen and cotton goods, and of physical and mathema- 
tical instruments. The university, the famous Georgia 
Augusta, founded by George II, in 1734, and opened in 
1737, rapidly attained a leading position^ and in the year 
1823 its students numbered 1547. Political disturbances, 
in which both professors and students were implicated, 
lowered the attendance to 860 in 1834 ; and the expulsion 
of the famous seven professors (Albrecht^ jDahtmann, Ewald, 
Gervinus, Weber, and the brothers Grimm) in 1837 still 
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further reduced its prosperity. The events of 1848, on the I GOTTSCHALK, or Goteschalcus, suruamed Ful- 


other hand, told somewhat in its favour; and since the 
annexation of Hanover in 1866 it has been carefully 
cherished by the Prussian Government. In the winter 
session 1877-78, its students numbered 909, and the teach- 
ing staff 124, — its numerical strength thus entitling it to 
rank as the eighth on the list of German universities. The 
present professoriate includes, among other distinguished 
names, those of Benfey, Lagarde, Lotze, Bitsehl, and 
Webor. Amongst those who have been teachers within its 
walls may be mentioned, besides the seven already named, 
Haller, Gesner, Gatterer, Sprengel, Heyne, Blumenbach, 
Herbart, Heeren, 0. Muller, K, P. Hermann, and Eichhom. 



Plan of Gottingen. 


1. Observatory. fi, University Church. 10. St James’s ChuYoh. 

IS. Chemical Lalwva- (!. St; John's Church. 11. Lecture Rooms. 

t.ory. 7. ToivnUouso. 12. Kefonnwl Cliurcli. 

SI. Hi'utlhlff Hoorn, H. Oymiuwlum. 13. SyimRORno. 

4. Catholic Church. 0. University. 14. Library anti Museum. 

Ncnuder, Ewald, and tho distinguished chemist Bunsen, it 
may bo added, wore natives of Gottingen. The university 
library contains upwards of 500,000 printed volumes and 
5000 manuscripts. There is a good chemical laboratory, 
as wall as adequate zoological, ethnographical, and minera- 
logical collections, the most remarkable being Blumenbach’s 
famous collection of skulls. The other establishments 
moro or loss connected with the university, such as the 
observatory, botanical garden, and various hospitals, do 
not call for special notice. Tho Gesellsehaft cler Wis- 
Henschaftou publishes the long-established and well known 
(f <>t tiny i'scM GHchrte, Anzeigen , The population in 1875 
numbered 17,057. 

Tho curliest mention of a villftgo of Gocling or Gutin^i occurs in 
documents of about 050 a.o. Tho place received municipal rights 
from the emperor Otho IY. about 1210, and from. 1286 to 1463 it 
was tho seat of the princely houso of Braunschweig-Gottingcn. 
During this period it hold a high place among the towns of the 
llunsoatie League. In 1531 it joined tho Boformation movement, 
aud iu the following century it suffered considerably by the Thirty 
Y Him’ War, having boon taken by Tilly in 1626, after a siege of 
25 days, and recaptured by tho Swedes iu 1G32. After a century 
of decay, it was anew brought into importance by tho establishment 
of its university ; and a marked increase in its industrial and com- 
mercial prosperity has again taken place in recent years. 

See Sehrnidt, Urkundenlmch der Stadt GUtingen 1400-1500 
(1867): Putter, Fmucheincr akademischen GdehrtangescUcMe der 
UniversittU GMingm 1765-88), continued by Saalfeld (1820) and 
by Oeatorley (1888); Unger, GMiingcn und die Georgia Augusta, 
1872. 


GENTitrs, a prominent figure in one of the most important 
theological controversies .of the 9th century, was the 
son of Berno, a Saxon count, and, having been devoted 
(oblatus) from infancy by his parents to the monastic life, 
was trained at the monastery of Fulda, during the abbacy 
of Hrabanns Maurus, and while Walafridus Strabus was a 
member of the fraternity. At the approach of manhood he 
made strenuous efforts to be released from his vows ; and 
he actually succeeded in obtaining from a synod held at 
Mainz in 829 the necessary dispensation; but through the 
hostile influence of his abbot this was afterwards cancelled 
by Louis the Pious, though as a slight mitigation of the 
harshness of this treatment he was permitted to remove to 
the monastery of Orbais, in the diocese of Soissons. Here 
he devoted himself to ardent study of the writings of 
Augustine, with the result that he became an enthusiastic 
believer in the doctrine of absolute predestination, in one 
point going even beyond his master — Gottschalk believing 
in a predestination to condemnation as well as in a predes- 
tination to salvation, while Augustine had contented him- 
self with a doctrine of preterition as complementary to his 
doctrine of election. While returning from a pilgrimage to 
Eome in the year 847, Gottschalk, happening to pass a 
night at a hospice in Friuli, came into contact with Hotting, 
the newly elected bishop of Verona, and expounded to him 
his peculiar views. The bishop, apparently without saying 
much at the time, carried word to Hrabanus Maurus, who, 
meanwhile, had become archbishop of Mainz; the latter 
lost no time in issuing two letters, one to his informant and 
another to Count Eberhard of Friuli, in both which he 
denounced the opinions of Gottschalk with some reckless- 
ness and great violence. On the one hand, he accused his 
adversary of neglecting the distinction between foreknow- 
ledge and foreordination ; on the other hand, he himself 
refused to recognize any difference between predestination 
to punishment and predestination to sin. At a synod held 
in Mainz in presence of the emperor in 848, Gottschalk 
presented himself with a written explanation and defence 
of his views; he was, however, very summarily found 
guilty of heresy, and handed over to his ecclesiastical 
superior, Hincmar of Bheims, to be dealt with as his crime 
might deserve. Having again assumed the defensive in an 
assembly at Cbiersy in 849, he was once more condemned, 
— on this occasion not only as a heretic, but also as a de- 
spiser of authority, and as a disturber of the church’s peace, 
—and sentenced to be whipped severely and rigorously 
imprisoned (durissimis verberibus castigari et secundum 
ecclesiasticas regulas ergasfculo retrudi). The place selected 
for Ms captivity was the monastery of Hautvilliers in the 
diocese of Bheims, and here he languished throughout the 
remainder of his life, a period of twenty years, notwithstand- 
ing the efforts of influential friends and his own pitiful 
appeals. Frudentius of Troyes, Wenilo of Sens, and Floras 
of Lyons successively expressed opinions more or less in 
favour of his views ; nor did Hincmar derive much real aid 
from the dialectical skill of Erigena, whom he had called 
in as an authority on the other side. Various synods met, 
reached widely discrepant opinions on the burning question, 
and ultimately postponed its settlement to a future council 
in less troubled times. The summons of Pope Nicholas I., 
in 863, calling Hincmar to account for his harsh conduct, 
unfortunately never took effect ; and the result was that, 
after many renewed attempts at conviction and persuasion 
on the part of Gottschalk— he even proposed to settle the 
question by ordeal of fire— he was suffered to die unheeded 
in 868, and, by orders of his inhuman adversary, was buried 
in unconsecrated ground. It may be added that Gottschalk 
had attempted to establish a counter charge of heresy 
against Hincmar, on account of the latter’s substitution 
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of “ Sancta Deltas, ” for “ Trina Deitas ” in a current hymn. 
This was thought to savour of Sabellianism ; but the ortho- 
dox archbishop succeeded at once m purging himself from 
such an imputation of heretical pravity 
The story of Gottsehalk has been told with great fulness by 
In oander and Gieseler See also Gfrorer’s Untcrsudmng uber Alter, 
Urspru'iig, und ZwccJc der Dekretalen des falseJim Isidorus, 1848 

GOTTSCHED, Johann Christoph (1700-1766), a 
German author and critic of considerable influence m his own 
time, was born, 2d February 1700, at Judithenkircb, near 
IComgsberg. He studied philosophy and literature at 
Komgaberg, was appointed professor, first of poetry (1730), 
afterwards of logic and metaphysics (1734), at Leipsic, 
filled various other important offices in connexion with the 
university, and died 12th December 1766. His chief works 
were a tragedy entitled Der sterbende Cato (Leipsic, 1732) 
— poor enough rubbish, though it had great but short- 
lived popularity ; Deutsche Schaubuhie (1740-45), a col- 
lection of plays, some of which were written by himself, 
his wife, J. O. Schlegel, and their friends, whilst others 
were translated from the French classical dramatists ; 
Nothiger Vorrath zur Gesichie cler deutschen drainatischen 
Dichthmst (1757-1765), intended to contain an account 
of all previous German plays Though not complete, the 
last is a very valuable and important work. Besides these, 
Gottsched wrote a number of educational works, and 
edited several journals devoted to literary criticism. He 
was a pedant, hut there is no doubt that he did good 
and lasting service to German literature. 'When he began 
to write, the stage was occupied by plays in which extra- 
vagant rant did duty for eloquence, coarse vulgarity for 
wit, and the wildest improbabilities for inventive incident. 
In the writings of the second Silesian school the utmost 
extent of absurdity was reached. Gottsched set his face 
against such productions. He enunciated rules by which 
the playwright must be bound; he insisted on the observance 
of the dramatic unities, and pointed to the French drama 
as the best possible model for the German stage , moreover, 
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his criticism did much to regulate and purify the German 
language Unfortunately he went too far. He placed 
himself m opposition to the Swiss writers Bodmer and 
Breitinger, who were bringing before the German public 
several of the great English writers, more especially Milton , 
he refused to recognize the rising genius of Klopstock and 
Lessing, and still went on enunciating rules when the time 
for that was past, and praising mediocre writers as if they 
had been great geniuses. So it came to pass that his in- 
fluence speedily declined, and that before his death his 
name became almost proverbial for pedantic folly. Of all 
lots his was the hardest, for he outlived his own reputa 
tion. His wife, Luise Adelgunde Victone Kulmus (1713- 
1762), was his faithful helper m his literary labours, and 
herself an authoress of reputation. Among other works 
she translated the Spectator (9 vols., 1739-43) and Pope’s 
Rape of the Lode (1744, new ed. 1772). After her death 
her husband edited her Geclichte , with a memoir (1763). 
See Danzel’s Gottsched und seine Zeit, Leipsic, 1848. 

GOTZ, Johann Nikolaus (1721-1781), a minor German 
poet, born at Worms, 9th July 1721, studied theology at 
Halle (1739-1742), where he became intimate with Gleim 
and Uz, acted for some years as military chaplain, and 
afterwards filled various other ecclestiastical offices. He 
died at Winterberg, 4th November 1781. The writings 
of Gotz consist of a number of short lyncs and several trans- 
lations, of which the best is a rendering of Anacreon. 
His original compositions are light, lively, and sparkling, 
and are animated rather by French wit than by Gorman 
depth of sentiment. They give easy expression to some un- 
expected whim or conceit, and, though utterly destitute of 
depth or force, are yet very pretty specimens of elegant 
trifling. Of that sort of work it would be difficult to find 
more favourable examples than Thcmnre an die Rosen and 
An dne Romansleserin . See Gotz’s collected works, with 
biography by Bamler (Mannheim, 1785, new ed., 1807); 
also J H. Voss, Briefe uber Gotz und Rumler (Mannheim, 
1809). 
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